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INTERNATIONAL ELECTROTECHNICAL COMMISSION (IEC) SYSTEM FOR CERTIFICATION TO STANDARDS RELATING TO EQUIPMENT FOR USE IN EXPLOSIVE ATMOSPHERES (IECEx SYSTEM)
Report of ExMC WG 19 – Hydrogen Technologies

BACKGROUND

During the IECEx September 2022 Management Committee Meeting, agreement was reached to establish a new IECEx Working Group, ExMC WG19 “Coverage of Standards dedicated to Hydrogen Technologies”, noting ISO TC 197 “Hydrogen Technology” ISO Standards (ISO 22734, ISO 15916, ISO 19880) along with IEC TC 105 Standards on hydrogen fuel cells, with the meeting recording the following decision.

Decision 2021/26
The meeting accepted a report from Dr Arnhold on the document circulated as ExMC/1744/CD, noted the US comments (ExMC/1756/CD) and supported Dr Arnhold’s proposal (with adjustment to the proposal that results of the analysis be considered by the IECEx Executive and subsequent approval by the ExMC) for the establishment of a Working Group (under the leadership of Dr Arnhold) tasked to develop a business case for IECEx Conformity Assessment service offers in the hydrogen economy.    Members interested in assisting Dr Arnhold to submit their name to the Secretariat before the end of September 2021.

Since the last ExMC meeting, ExMC WG19 has held the following three meetings since September 2021

· 26th October 2021
· 27th January 2022
· 9th March 2022


WORK TO DATE

In addition to these WG19 meetings, Officers of WG19, Chairs of IECEx and IEC TC 31, held collaborative meetings with officers and experts from ISO TC 197 “Hydrogen Technologies” and IEC TC 105 Fuel Cells”, which proved to be most successful in developing an understanding of the market needs of both the Standards development and the Conformity Assessment sides.

As part of its work IECEx WG19 conducted a business case analysis using the IEC CAB G01 Guideline for IEC market impact analysis/business case for new and existing IEC conformity assessment services, as its basis as well as conducting a survey of IECEx certification bodies to gauge their level of interest in this area, noting that IECEx have been issuing certificates to equipment suitable for use in areas where hydrogen may be present since its inception, so inclusion of the ISO TC 197 standards are a logical addition to the IECEx portfolio of standards covered by IECEx.  

Copies of the Business Case as completed by the WG19 members along with the Survey of IECEx Certification Bodies (ExCBs) are embedded below



   

Both the WG19 Business Case and survey of ExCBs were considered by the IECEx Executive during their January 2022 Remote meeting and supported the business case as prepared by WG19 and recorded the following decision.

Extract from the report of the January 2022 meeting of the IECEx Executive
In conclusion, the meeting supported the business case as prepared by WG19 and for the WG19 work continuing noting that any documents prepared within WG19 are required to be approved by the IECEx Management Committee. 


Following the IECEx Executive’s conclusion, WG19 continued with its work and created the following three Task Teams to assist in progressing its work:

· Task Team 1: development of an additional IECEx Unit of Competence for Hydrogen Safety within its IECEx CoPC Scheme

· Task Team 2: Integration of ISO TC 197 standards with focus on gaseous hydrogen Dispensers and dispensing equipment

· Task team 3:  Integration of IEC TC 105 standards within IECEx with initial coverage for the IECEx CoPC Scheme.

The work of Task Team 1 “Additional Unit to the IECEx CoPC Scheme for Hydrogen Safety” has included consultation with ExPCC (IECEx Committee dealing with the IECEx CoPC Scheme for Personal Competence) and handed to ExPCC for their consideration and forms part of the ExPCC report to the 2022 ExMC Meeting, and includes the following documents for consideration during the 2022 ExMC Meeting:

· ExMC/1854/RM – Report on the 2022 IECEx ExPCC meeting
· ExMC/1855/DV – IECEx OD 503, Edition 5.0, IECEx Scheme for Certification of Personnel Competence for Explosive Atmospheres - ExCB Procedures for issuing and maintaining IECEx Certificates of Personnel Competencies 
· ExMC/1856/DV – IECEx OD 504, Edition 5.0, IECEx Scheme for Certification of Personnel Competence for Explosive Atmospheres – Specification for Units of Competence Assessment Outcomes


The work of Task Team 2 “Integration of ISO TC 197 Standards” has culminated in the following documents being submitted to the 2022 ExMC meeting:

· ExMC/1842/CD – Draft new IECEx OD 290
· ExMC/1851/CC – Compilation of Comments to ExMC/12842/CD
· ExMC/1842A/DV – Revised Draft IECEx OD 290 for approval at the 2022 ExMC meeting 

During the development of draft OD 290, various members of WG19 consider that experience with the application of this new OD 290 may lead to a need to explore the development of additional ODs to assist further in applying a common approach in this area.

The work of Task Team 3 Integration of IEC TC 105 standards, is on-going.

The work of WG19 has been prioritized with the work of Task Teams 1 and 2 given high priority.

ADDITIONAL INFORMATION
Recently, (21 June 2022) the IECEx Chair, WG19 Convener and IECEx Executive Secretary attended a workshop hosted by IRENA (International Renewable Energy Agency).  https://www.irena.org/ on “Quality Infrastructure for Green Hydrogen” with the IECEx Secretary invited as a Panelist during which the Workshop which enabled him to inform of the work within IEC, ISO and IECEx and to present a proposal that a global approach towards Quality Infrastructure for the Green Hydrogen Economy should be adopted along with use of existing frameworks and systems such as IEC, ISO for standards development and IECEx for a global approach towards Conformity Assessment.  Support for this concept, by the IRENA workshop, was recorded in the report of the workshop.  Copy of the report is imbedded below along with slides as presented by the IECEx Executive Secretary.

This has also been reported separately to the IECEx Executive.



   

RECOMMENDATIONS TO ExMC
In light of the above and work to date, ExMC WG19 recommends to the ExMC the following:

1. Support for the introduction of Unit 011 Hydrogen Safety to the ExPCC Scheme according to ExMC/1856/DV

2. Support for the publication of new Operational Document OD 290 according to ExMC/1842A/DV

3. Continuation of WG19’s work for IECEx coverage of products, systems, services associated with the use of Hydrogen, beyond those already covered by TC 31 Standards.

Finally, I would like to thank the members of WG19 and experts and Officers of ISO TC 197, IEC TC 31 and IEC TC 105 for the excellent collaboration we are now experiencing.


Waldenburg, 22. July 2022			Prof. Dr. Thorsten Arnhold
							Convenor of IECEx WG19
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Introduction





During the September 2021 meeting of the IECEx Management Committee, ExMC, proposal ExMC/1744/CD was considered regarding the application of IECEx to the Hydrogen Economy, with the meeting recording a Decision to form WG19 to consider the Business Case and if supported then to develop draft Operational Documents for consideration by the ExMC.



As part step 1, determining the business case, CAB Document IEC CAB G01 Guideline for IEC market impact analysis/business case for new and existing IEC conformity assessment services, has been consulted to assist in considering the Business Case for extending IECEx to cover additional Standards related to Hydrogen Economy beyond those of just explosion protection according to the IEC TC 31 Standards and publications.



During the ExMC WG19 first meeting on 26th October 2021, held remotely, the meeting finalised this business case report.



Red text is the IECEx WG19 responses to each of the elements.  



In conclusion the Wg19 October 2021 remote meeting concluded that there is a clear business case for proceeding to both:



1. Conduct a survey of ExCBs; and 

2. Prepare a list of standards in order of priority for consideration to be included within the IECEx System.



This document is intended for the consideration by the IECEx Executive.











Chris Agius

IECEx   Secretary

[bookmark: _Toc476639888][bookmark: _Ref476640485][bookmark: _Toc448478769]- Business Case Template for New Services

[bookmark: _Toc476639889]Introduction

IECEx, a Conformity Assessment System of the IEC and operates the following Conformity Assessment Services

· IECEx Certified Equipment Scheme

· IECEx Certified Services Scheme

· IECEx Conformity Mark License Scheme

· IECEx Certified Persons Scheme

· IECEx Recognized Training Provider Programme (RTP)



A unique feature of the IECEx Certified Equipment Scheme is that the IECEx Certificate Number actually appears on the product as part of the product labeling, to provide clear traceability between Certified Ex product and the IECEx Certificate.



IECEx Certificates issued across all its IECEx Schemes are fully accessible for public viewing in “real-time” to enable instant checking of claims of holding IECEx certification. 



Since commencing operation, Certificates and reports issued within the IECEx System has reached above 120,000.



The original focus of IECEx was the testing and certification of Equipment for use in Explosive atmospheres by IECEx approved Certification and Testing Bodies according to Standards and publications of IEC TC 31, which included Ex equipment used where Hydrogen maybe also be present in quantities to give rise to a potential explosive atmosphere.  



Over time, IECEx has expanded its activities to include the assessment and certification of:

· Services related to Ex areas

· Competent of persons working in or affecting Ex areas

· Certification of Non-electrical Equipment

· Certification of Assemblies



With this in mind, and the emerging Hydrogen Economy, IECEx Members are seeking how can IECEx activities assist to provide the global community with same consistency and confidence offered by the IECEx Schemes to industries associated with this growing and emerging economy, by way of covering the various additional International Standards, ISO other than those of IEC TC 31. 



[bookmark: _Toc476639890]Document Structure



IECEx Remark: 

IECEx documents in place include:-

· IECEx Basic Rules

· IECEx Scheme Rules of Procedures, eg IECEx 02, IECEx 03-X, IECEx 05

· IECEx Operational Documents to support the IECEx Rules of Procedures

· IECEx standard forms, 

· IECEx On-Line Certificate System



IECEx documents currently identified as required/under development include:-

· IECEx Operational Documents to detail the application of new ISO or IEC Standards into the IECEx Schemes, to address

· Qualification of new ExTLs and ExCBs

· Qualification requirements for extending the scope of existing ExTLs and ExCBs for this area

· An Operational Document, similar to OD 280 as used for introduction of the non electrical standards.

· Standard Report Templates, eg ExTR Blanks, 





[bookmark: _Toc476639891]Intended Audience

IECEx Remark: IECEx has a dedicated Working Group WG19 consisting of experts and enables additional experts to join.  This work is overseen by the IECEx Management Committee.



This work should also consider how other IEC CA Systems may also benefit from and use IECEx deliverables, eg the IECRE.  Consultation with IECRE and other CA Systems is intended to be channelled via the IECEx Executive Secretary and the respective Executive Secretary of the other IEC CA Systems also via the CA System Chairs.  



The IEC Conformity Assessment Board, CAB has also been made aware of IECEx current considerations in this area, via the June 2021 and October 2021 IECEx Chair reports to CAB (Documents CAB/2089/R, CAB/2135/R and CAB/2135B/R).  CAB has endorsed the IECEx Chair’s reports.

IECEx plan to inform relevant stakeholders including those beyond IEC members, that have an interest in the Hydrogen economy and shall work with the IEC Communications Department, especially the safety aspects of using Hydrogen (ISO TR 15916).



[bookmark: _Toc476639892]Assumptions, Constraints, Interdependencies

Assumptions

Following are examples of typical considerations:

Market, regulatory, and stakeholder demands

Economic conditions

Member participation interest



IECEx Remark: Market needs include the following key points

· ISO Standards, eg ISO 19880-1 Gaseous Hydrogen – Fuelling Stations – Part 1: General requirements make direct and normative references to both the IEC 60079 series and ISO/IEC 80079 series of standards of which have been covered by the IECEx Schemes since commencement.



· ISO TC 197, “Hydrogen Technologies” has received a proposal to “Prepare guidelines on certification of Hydrogen systems” (re Comment 026 contained in ISO/TC 197 document N 1284) which has the potential of creating yet another Certification regime that industries would need to also comply with.



· Hydrogen as an alternative energy source is currently being adopted or considered, with over 30 countries having released hydrogen roadmaps at the beginning of 2021, according to the Report, Hydrogen Insights – A perspective on hydrogen investment, market development and cost competitiveness, February 2021 by McKinsey & Company and authored by the Hydrogen Council. Full Report, available at https://hydrogencouncil.com/wp-content/uploads/2021/02/Hydrogen-Insights-2021-Report.pdf  



· The Hydrogen Insights report According to the Hydrogen Council (www.hydrogencouncil.com ) as at Feb 2021, over 200 Hydrogen,H2 projects have been announced worldwide with expectation that more than USD 300 billion in H2 investments through to 2030



· A separate report by the World Energy Council, International Hydrogen Strategies, September 2020 revealed that at September 2020 of the 56 countries surveyed, 20 Countries representing 44% of the global GDP, either had comprehensive national H2 strategies in place or supporting pilot and demonstration projects underway.



· In summary, IECEx certification schemes covering Equipment, Services and Competence of persons have, since commenced, covering these elements when associated with areas where H2 is generated, stored, transported or used, along with other flammable gases and vapours. Therefore, IECEx is well equipped to issue International IECEx Certifications covering Equipment, services and competence according to the ISO and IEC series of standards. 





Constraints

Following are examples of typical considerations:

Financial concerns

IT and HR resources of the Secretariat

Members’ capabilities

Market entry barriers, such as

· schemes already implemented in other IEC CA Systems, 

· lack of applicable standards, or

· lack of regulatory drivers in a Country or Region



IECEx Remark: 



In making use of the established IECEx CA System and its IECEx Schemes, the financial commitment to apply IECEx to the Hydrogen Economy and use the ISO TC 197 Standards is limited to the following

· Time investment by IECEx Experts serving on ExMC WG19

· Time of the IECEx Technical Secretariat to manage the new WG19 and hold meetings, however it is proposed most meetings be held remotely;

· Time of the IEC IT Department to adjust the IECEx On-Line Certificate template to accommodate the ISO or IEC Standards (if required) (estimate max 4hrs time) 



It is envisaged that by using existing IECEx Schemes no new rules will be required to be developed but some specific ODs and Forms may be required or updated to reflect these new ISO or IEC Standards.



Some additional work maybe required in the area of the IECEx Peer Assessment programme to assess ExCBs and ExTLs, where testing and certification work does not already align with that covered by ExCBs and ExTLs existing IECEx scope.  However, this is expected to be minimal.



Time and work of ExMC WG2 will be required to expand on the IECEx Technical Capability Document.  Similarly time and work of ExTAG will be required to create ExTR Blanks for those ISO or IEC standards to be included in the IECEx 02 Equipment Scheme.



Communication and liaison between IECEx and other key stakeholders will be required, eg Hydrogen Council (International) and others.





  

Interdependencies or Commonalities

This section outlines any direct dependencies or commonalities between this [new service] and any other existing or proposed new service within the IECEx or other IEC CA Systems.

IECEx Remark: The work of IECRE is known and may have some connection with the Hydrogen Economy.  This may well result in complimentary service offerings by IECEx Certification Bodies also participating in the IECRE System, This aspect should be explored between the two CA Systems.



[bookmark: _Toc476639893]Business Goals/Objectives Overview

IECEx Remark: In noting the growing and emerging Hydrogen Economy as a future principle source of energy.  International Standards produced by the ISO TC 197 Committee are declared by ISO as contributing to the following of the 17 United Nations Sustainable Development Goals (SDGs)

6 – Clear Water and Sanitation

7 – Affordable and Clean Energy

9 – Industry, innovation and infrastructure

11 – Sustainable cities and communities

12 – Responsible consumption and production

13 – Climate action



Use of the IECEx Schemes for the hydrogen economies provide the global industries with a single global scheme with the following key value propositions to the Market:

· Single set of Rules and Operational Procedures applied by ALL certification bodies to ensure applicant organisations are treated the same way regardless of the CB they apply to

· Single CB qualification process via the established peer assessment approach applied to all CBs. The various national accreditations do not provide a consistent approach.  Hence IEC CA Schemes add significant value in this regard.

· All Certificates issued by IECEx CBs are issued via the single On-Line certificate system which are fully available for viewing by all industry stakeholders. This provides stakeholders with the ability to instantly verify and check claims of certification.  This also prevents the need for stakeholders from having to search the different websites of the different Certification Bodies.

· A single global scheme such as the IECEx will ensure a common and consistent approach in the application of the ISO or IEC Standards.  





[bookmark: _Toc476639894]Benefits

IECEx Remark: See B5 Above. In addition this supports the IEC commitment under the Masterplan along with the longer term viability of the IECEx System.





[bookmark: _Toc476639895]Market Analysis/Scope and Expectations

IECEx Remark: See B 4.1 above and following:

· Detailed reports on the Hydrogen Economy of South Korea – Market Intelligence Report January 2021 indicates that for South Korea alone, industry is to be worth around USD 24B by 2030

· Additional information:

IRENA article – Decarbonisation 

AU announcements – Queensland Project, article

ZA article – Growing hydrogen market herald water technology opportunities, article



[bookmark: _Toc476639896]Service Deliverables

IECEx Remark: 

· Harmonisation of Certification Body thru peer assessment

· An immediate deliverable is an IECEx Certificate of Conformity issued via the Live “On-Line” Certificate System.

· Expansion of Training opportunities for RTPs



[bookmark: _Toc476639897]Operational Strategy

IECEx Remark: As this is making use of an existing scheme, implementation time is considered minimal once Certification Bodies have been qualified for this activity.  

Promotion and marketing campaign will also be required upon its launch.



[bookmark: _Toc476639898]Key Stakeholders

This section will identify the major stakeholders who have interest and their potential relationship with the new service. Stakeholders could include those operating or using the new service and the parties accepting/recognizing the service deliverables. 

IECEx Remark: Stakeholders include:

End users/customers/retailers

Manufacturers and Companies currently holding IECEx certification

Current IECEx Certification Bodies and Test Labs as this may provide additional business opportunities

IECEx RTPs

Members and experts of other Committee, such as ISO TC 197, ISO TC 22 and IEC TC 105

IEC CAB

IECEE, IECEx, IECRE Member Bodies

Global Industry Stakeholders

Governmental authorities

Academia

Insurers and investors

International Organizations i.e. UNECE, IRENA, ISO, OIML, WTO, Others

Hydrogen Council



[bookmark: _Toc476639899]Timeframe

This section will provide expectations and recommendations related to the timing of development and implementation of the new service. 

IECEx Remark: The following timeframe is envisaged as at October 2021, should this business case be accepted by the IECEx Executive

· November 2021 - WG19 finalises the business case (this document) and identifies immediate Standards of ISO TC 197 and IEC TC 105 for integration into IECEx 

· December 2021 – Communication between Officers of IECEx and ISO TC 197 and IEC TC 105 then IECEx Executive considers the business case and proposed Standards 

· January – March 2022 WG19 prepares plan and priority of IECEx deliverables (Equipment/Services/CopC Certificates) and start work on:

· drafting Operational Documents for consideration by ExMC; and

· Working with other IECEx Committees/WGs on expansion of services (e.g. ExPCC for CoPC Scheme)

· April - June 2022 – Draft ODs under consideration by ExMC with comments to be submitted by end June 2022

· July – August 2022 – ExMC Comments considered by WG19 and final Draft ODs prepared for ExMC approval during September 2022 annual meeting 

· September 2022 – First CBs and ExTLs undergo qualification to expand their scope



WG19 feels that given the enormous global interest in this area that a prompt response from IECEx to undertake this activity is necessary.



[bookmark: _Toc476639900]Risk Assessment

This section will identify potential risks of offering the new service and develop a Risk Table. Risks will be tracked using the following Risk Table with the following details: the identified risk, its potential impact, probability, mitigation strategy. 

Outlined below is the intended format of the Risk Table that should be used. 

		Risk

		Impact (H/M/L)

		Probability (H/M/L)

		Potential Mitigation Strategy



		lack of harmonisation of assessing compliance to Standards by individual CBs – a risk factor for industries

		

H

		

H

		

IECEx to proceed to offer a single global solution by integrating the standards into its existing IECEx Schemes



		Not proceeding presents a risk to IECEx and industry as another International agency may step in – a risk factor to IEC

		

H

		

M

		IECEx to proceed to offer a single global solution by integrating the Standards into its existing IECEx Schemes



		Proceeding with this expanded activity

		L

		L

		Not required





Note: Refer also to the CAB Risk Management Grid, IEC CAB-RMG01, for additional information.

[bookmark: _Toc476639901]Financial Aspects

This section will provide an overview of estimated new service costs, volume of deliverables, and potential new revenue streams. 

IECEx Remark: It is envisaged apart from the development costs outlined in B4.2 above on-going costs associated with the operation of the scheme fall under the following:



IECEx Secretariat Additional On-going Costs: Minimal as the Standards to be integrated into an already functioning scheme.  However WG19 will need to continue in a maintenance role to adjust ODs and Checklists based on feedback of initial operation.  Existing Secretariat resources have capacity to manage this as WG19 meetings to align with other IECEx meetings.

 

IECEx Certification Body Additional On-going Costs:  It is envisaged that the number of mandays for the 5 year peer assessments of CBs will be increased by 1.0. 



Revenue to the IECEx System includes a combination of:

· Increased annual dues for new CBs joining

· Increased level of certificate fees, according to OD 019 IECEx System Fees.



Overall, WG19 expect this activity to be a net financial benefit to the IECEx System.



[bookmark: _Toc476639902]Recommended Service Parameters

This section will provide key parameters related to the launch of the new service. Following are examples of typical service parameters:

Timelines for development and launch

Anticipated number of deliverables (certificates, etc.) issued and timing

Expected development and launch of future phases

Required resources, e.g. Secretariat, technical experts, IT, HR, etc. 

Limitation of new service offerings under the scope of the IECEx



IECEx Remark: See The timeline of B.11

Based on experience with other IECEx Schemes, eg Integration of the non-electrical standards (ISO 80079 series), integration of ISO TC 197 and IEC TC 105 standards into the IECEx Equipment Scheme should be fairly straightforward, however integration of these standards into the IECEx CoPC Scheme is expected to require additional time due to development of question bank and updating of OD 504.  



It is therefore suggested that as a priority, work should first focus on integrating these standards that apply to equipment and assemblies should first be integrated into the IECEx.



[bookmark: _Toc476639903]Appendix A – List of Relevant Standards or Specifications

An immediate review of International standards, are identified via the following International Standards Technical Committees:-

IEC TC 31 – Explosive atmospheres (Standards already covered by IECEx)

IEC TC 105 – Fuel cell technologies

ISO TC 197 – Hydrogen Technologies

With the above in mind, the following standards from ISO TC 197 and IEC TC 105 are listed for initial consideration during the WG19 Meeting.

The WG19 agreed to conduct a survey of ExCBs to establish a priority list of Standards for possible inclusion into the IECEx Systems.  In addition, IECEx Officers will ask ISO TC 197 Officers for a list of their standards they maybe interested in seeing used in IECEx. 





Annex A: List of Standards, in order of priority as recommended for inclusion withing the IECEx System (To be completed following the survey of ExCBs)
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INTERNATIONAL ELECTROTECHNICAL COMMISSION SYSTEM FOR
CERTIFICATION TO STANDARDS RELATING TO EQUIPENT FOR USE
IN EXPLOSIVE ATMOSPHERES (IECEx SYSTEM)

Circulated to: IECEx Management Committee (ExMC) Working Group WG 19 — Application of
IECEX to the Hydrogen Economy

Title: Survey Results for integrating the ISO TC 197 and IEC TC 105 standards into the IECEX
Schemes

Introduction

During the 26 October 2021 meeting of IECEx Working Group, ExMC WG19, a decision was taken to
conduct a survey of IECEx Certification Bodies (ExCBs) to determine their level of involvement and
interest in testing and certification to Standards associated with the use of Hydrogen.

A simple survey was prepared by the Secretariat in consultation with the WG 19 Convener and issued to
ExCBs on 29 October 2021 and concluded on 26 November 2021. This document provides the details of
responses received.

Survey Conclusion

From the survey we see that of the 19 ExCBs participating in the survey, 13 of them are currently involved
in testing/certifying to equipment associated with the use of Hydrogen to either the ISO, IEC Standards
or similar Standards and an interest in IECEX covering these Standards.

In terms of ranking which of the ISO TC 197 or IEC TC 105 Standards should be a priority for inclusion
in IECEXx, while we see the Standards shown grouped according to popularity, it is clear that discussion
is required within WG19 to arrive at a clear priority list and should be the subject of the next WG19
meeting.

Next Step

In line with the 2021 Decision of the IECEx Management Committee meeting, a report is also being
prepared for the IECEx Executive to inform them of the work done to date by WG19, which includes the
business case study (document ExMC WG19-002A, previously circulated to WG19 members) seeking the
Executive’s support for WG19 to continue its work to:

1) Agree on a list of first Standards for inclusion into the IECEx Scheme
2) Start work on any IECEx Scheme documents, Operational Documents (ODs) to address
a. Qualification requirements of ExXCBs and IECEx Test Labs (ExTLSs) to include these standards
within their scope
b. Scheme related documents to support a consistent approach to the use of these standards
among the ExCBs and EXTLs

This document will be presented at the next WG19 meeting for further discussion.

Chris Agius
IECEx Secretary
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19

Total Responses from 62 total surveyed — 31%

Date Issued: October 29, 2021

Complete Responses: 19 total on November 26", 2021
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Q1: Are you noting an increase in activity regarding enquiries for hydrogen related matters from industry within your
country/region?

Answered: 19 Skipped: 0

Yes n

No

Powered by h SurveyMonkey





Q1: Are you noting an increase in activity regarding enquiries for hydrogen related matters from industry within your
country/region?

Answered: 19 Skipped: 0

ANSWER CHOICES RESPONSES
No 42.11% 8
TOTAL

19

Powered by h SurveyMonkey





Comments from Question 1.

Showing 7 selected responses

We see hydrogen as one of the major ("clean”) energy sources to avoid climatic issues.

11/20/202112:39 AM View respondent’s answers

No interest for the time being in expanding into hydrogen technology certification.

11/16/2021 1:54 AM View respondent's answers

Yes, | definitely want to expand the scope of certification related to hydrogen technology.

11/11/2021 2:06 PM View respondent’s answers

Yes, please - as it appears to be the tech of the future

11/11/2021 11:36 AM View respondent’s answers

Powered by ™ SurveyMonkey
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Add tagsv

Add tags~





Comments Q1 con’t

| answered YES

11/11/202112:58 AM View respondent's answers Add tags~

For while, the NCC has not received any inquiries regarding the topic, however in the future it may be interesting.

11/10/202110:35 PM View respondent's answers Add tags~

There is certainly an increase in activity for the development of hydrogen infrastructure, especially through the
government's gas inspectorate. We have seen little to no interest in Ex certification specifically related to the new hydrogen

technologies.

11/10/2021 4:09 PM View respondent's answers Add tagsv

Powered by n SurveyMonkey





Q2: As a certification body, are you currently involved in issuing certification or reports for equipment, components, and
assembly & installations for International or National/Regional Standards covering hydrogen? If you have answered Yes, then
please proceed to Q3 and complete the survey questions. If your organization is not interested, there is no need to proceed

and we thank you for your time.

Answered: 18 Skipped: 1

Yes 13

No

Powered by h SurveyMonkey





Q2: As a certification body, are you currently involved in issuing certification or reports for equipment, components, and
assembly & installations for International or National/Regional Standards covering hydrogen? If you have answered Yes, then
please proceed to Q3 and complete the survey questions. If your organization is not interested, there is no need to proceed and
we thank you for your time.

Answered: 18 Skipped: 1

ANSWER CHOICES RESPONSES

Yes 72.22% 13
No 27.78% 5
TOTAL 18

Powered by *% SurveyMonkey





Comments from Q2

Showing 2 selected responses

Since the scope of IECEX did not include standards such as fuel cells, we have no experience of hydrogen-related certification
so far, but we would like to meet customer needs related to the hydrogen industry in the future.

11/11/2021 2:06 PM View respondent’'s answers Add tagsv

We have issued certificates for Group IIC (and Group IIB + Hydrogen) in the past. | am not conversant enough with the
standards in Q3 and Q4, so wont be ranking them.

11/10/2021 4:09 PM View respondent’s answers Add tags~
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Q3: Please review the below list of ISO/TC 197 Standards (hydrogen technologies) and rank accordingly of priority (1-13 or
N/A) with 1 being a high priority for consideration within the IECEx System for Equipment, and Components for the IECEx
Certified Equipment Scheme and Standards associated with Assembly & Installations for use in the IECEx Services or CoPC
Schemes.

Answered: 12 Skipped: 7
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ISO Standards of interest as ranked by IECEx ExCBs

Ranked by weighted average with 1 = highest interest

o N U AEWDN R

I O S
w N P O

ISO/TR 15916:2015 Basic considerations for the safety of hydrogen systems

ISO 19880-1:2020 Gaseous hydrogen — Fuelling stations — Part 1: General requirements

ISO 19880-5:2019 Gaseous hydrogen — Fuelling stations — Part 5: Dispenser hoses and hose assemblies

ISO 19880-3:2018 Gaseous hydrogen — Fuelling stations — Part 3: Valves

ISO 17268:2020 Gaseous hydrogen land vehicle refuelling connection devices

ISO 22734:2019 Hydrogen generators using water electrolysis — Industrial, commercial, and residential applications
ISO 16110-1:2007 Hydrogen generators using fuel processing technologies — Part 1: Safety

ISO 19881:2018 Gaseous hydrogen — Land vehicle fuel containers

ISO 16110-2:2010 Hydrogen generators using fuel processing technologies — Part 2: Test methods for performance

. 1ISO 16111:2018 Transportable gas storage devices — Hydrogen absorbed in reversible metal hydride

. 1SO 26142:2010 Hydrogen detection apparatus — Stationary applications

. 1SO 19882:2018 Gaseous hydrogen — Thermally activated pressure relief devices for compressed hydrogen vehicle fuel containers
. ISO/TS 19883:2017 Safety of pressure swing adsorption systems for hydrogen separation and purification

Powered by h SurveyMonkey






Q4: Please review the list below of IEC TC 105 Standards (Fuel cell technologies) and rank accordingly of priority (1-13 or N/A)
with 1 being a high priority, for consideration within the IECEx System for Equipment, and Components for the IECEx Certified
Equipment Scheme and Standards associated with Assembly & Installations for use in the IECEx Services or CoPC

Schemes. Please note that IEC TC 31 - Explosive atmospheres Standards relating to hydrogen are already covered by IECEx.

Answered: 11 Skipped: 8
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IEC Standards of interest as ranked by IECEx ExCBs

Ranked by weighted average with 1 = highest interest
1. IEC62282-2-100:2020 Ed. 1.0 Fuel cell technologies - Part 2-100: Fuel cell modules — Safety
2. |1EC62282-3-100/200/201/300/400:2019 Ed. 2.0 Fuel cell technologies - Part 3: Stationary fuel cell power systems — Safety

3. IEC 62282-4-101:2014 Ed. 1.0 Fuel cell technologies - Part 4-101: Fuel cell power systems for propulsion other than road vehicles and auxiliary power
units (APU) - Safety of electrically powered industrial trucks

IEC 62282-4-102:2017 Ed. 1.0 Fuel cell technologies - Part 4-102: Fuel cell power systems for industrial electric trucks - Performance test methods
IEC 62282-5-100:2018 Ed. 1.0 Fuel cell technologies - Part 5-100: Portable fuel cell power systems — Safety
IEC 62282-6-100:2010 Ed. 1.0 Fuel cell technologies - Part 6-100: Micro fuel cell power systems — Safety

IEC 62282-8-102:2019 Ed. 1.0 Fuel cell technologies - Part 8-102: Energy storage systems using fuel cell modules in reverse mode - Test procedures
for the performance of single cells and stacks with proton exchange membrane, including reversible operation

N o un s

8. |1EC 62282-8-201:2020 Ed. 1.0 Fuel cell technologies - Part 8-201: Energy storage systems using fuel cell modules in reverse mode - Test procedures
for the performance of power-to-power systems

9. IEC PAS 62282-6-150:2011 Ed. 1.0 Fuel cell technologies - Part 6-150: Micro fuel cell power systems - Safety - Water reactive (UN Devision 4.3)
compounds in indirect PEM fuel cells

10. IEC 62282-8-101:2020 Ed. 1.0 Fuel cell technologies - Part 8-101: Energy storage systems using fuel cell modules in reverse mode - Test procedures
for the performance of solid oxide single cells and stacks, including reversible operation

11. IEC 62282-7-2:2021 Ed. 1.0 Fuel cell technologies - Part 7-2: Test methods - Single cell and stack performance tests for solid oxide fuel cells (SOFCs)
12. IECTS 62282-7-1:2017 Ed. 2.0 Fuel cell technologies - Part 7-1: Test methods - Single cell performance tests for polymer electrolyte fuel cells (PEFC)
13. IEC 62282-6-200/300/400 Fuel cell technologies - Part 6-200: Micro fuel cell power systems - Performance test methods
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International Renewable Energy Agency

Workshop on Quality Infrastructure for Green Hydrogen
21 June 2022, 1400-1600 hrs CET, virtual

Minute

BACKGROUND

On June 21+t the International Renewable Energy Agency (IRENA) has organised a virtual ‘close-door” workshop
with experts to present IRENA’s new project on Quality Infrastructure (QI) for Green Hydrogen (GH2).
The workshop has introduced the objectives of the project, funded by the German Federal Ministry for
Economic Cooperation and Development (BMZ) via the National Metrology Institute of Germany (PTB), and
has facilitated the dialogue among stakeholders on the topic of QI for GH2. In fact, the workshop has
achieved the objective to increase awareness among the stakeholder network on the fact that a robust and
internationally harmonised QI is an important and crucial instrument to materialise national and international
plans for the production and trade of green hydrogen and its derivatives.

OPENING

In the opening remarks, Andrea Ulbrich (BMZ) highlighted the importance of ensuring that green hydrogen
for export does not displace domestic energy demand. Ulf Seiler (PTB) stressed the issue that QI contributes
substantially to a safe and effective energy transition. Roland Roesch (IRENA) affirmed that the development
of a roadmap for QI for GH2 is crucial to enhance the establishment of the hydrogen-based economy and to
support the national and international hydrogen strategies.

The project manager Francisco Boshell IRENA) has presented the extensive work IRENA has done and is
currying out in the area of GH2, focusing on the preparatory analysis for this project, concerning data collection
for QI and mapping QI initiatives for GH2. The challenge is that there are different standards, certifications test
methods and unifying them in a single harmonized QI is key for the production and trade of green hydrogen and
its derivatives.

PANEL DISCUSSION

Ten panelists have contributed to the workshop, bringing their experience and work in the area of QI for GH2.
There is a common consensus among experts that international standards are very important and will play a
positive role if applied to specific technologies like GH2 and that standardising measurements will facilitate
growth of hydrogen trade. To achieve this, there is the need to develop a QI holistically, across the whole value
chain, following a global approach avoiding duplication in efforts.

It was affirmed that metrology (efficiency and purity) and standardization (on equipment and guarantee of origin)
are key to producing and distributing more hydrogen, but there is a lack in robust measurement for GH2. For
this, it is very important to have trade and regulatory framework to define a common understanding about
standards (safety, interoperability, measurement of COZ2), thereby avoiding duplication in assessments. One way
to overcome difficulties is to use existing international standards of both ISO and IEC and to identify areas
where additional standards are required. Further, it is important to set the goal to develop, via ISO and IEC,
international standards for H2 production, transport, and distribution and to develop mutually agreed upon
methods of LCA, even if there are challenges consisting on defining fugitive emissions from Natural Gas and on
clarifying use of RE certificates, PPAs, land use change and CO2 uptake. Additional challenges for GH2 consist
on figuring out the amount of CO2 emissions in hydrogen and on how to classify this accordingly. Therefore,
there is a need of a very rigorous approach on calculating emissions from fugitive methane and of standards that
are in place across the lifecycle. Certification is equally needed in whole value chain of electricity storage and
production, including green hydrogen storage; some GH2 certification program already exists where customer
gets a certificate of safety and performance verification of electrolyzers. The collaborative work between IECEx
and ISO TC 197 in providing International Certification covering H2, which includes GH2 for both safety and
performance as well as personal competence certification was also noted. Among hydrogen derivatives, safety
standards covering hydrogen, of IEC 60079 and ISO 80079 series, have long been used to ensure safety of plant,
equipment and personnel but may need to be reviewed or expanded because the use of ammonia in the hydrogen
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Infernational Renewable Energy Agency

economy is relatively new and should be regulated. Eventually, international standards are also needed on how
gas pipelines can be adapted for hydrogen. During the workshop, it was also noted the need for a shared
definition and terminology related to hydrogen and its colour labelling.

POLL QUESTIONS

During the workshop, four poll questions were addressed to all participants (see summary charts below). It
emerged that several segments of the GH2 value chain are lagging in QI development (like compression &
storage, transmission, and distribution) and that certification and standards deserve more attention while
developing QI for GH2. Further, most of the participants are interested in providing direct input to this project
and to co-hosing with IRENA virtual events or working groups related to QI for GH2.

1. Which segment of the GH2 value chain 2. Which one of the following components of
lags behind in QI development? QI for GH2 deserve more attention?

Compresson & Storzze NN 5+°>  Ceriscaion M 55
Transmission & o
I 0+ Standards [ NG 52,

Distribution

RE clectricity input fo 1% Metology [N 15

clectrolyser

Electrolysis process .
‘ ’ . 14% Accreditati 12%
(different electrolysis tech) I ‘ cacdiation [ ‘
Water input to electrolyser [l 7% Testing [Jl] 3%
3. Are you interested in providing 4. Are you interested in co-hosting with IRENA
direct input to this porject virtual events/working groups linked to specific
(references, data sources, case studies)? areas of work in this project

ves [ 017e Yes N, s
No M 9% No [ 14

NEXT STEPS

Before the closing remarks, IRENA announced the following steps of this project:
- Send minutes and power point presentation (28 June 2022)

- Prepare survey to engage participants in the study on QI for GH2 (to be sent by end of July). Workshop
participants who indicated willingness to provide input to the project will be contacted.

- Send emails to stakeholders with updates on the project (1 every quarter of the year)

- Organise workshops with the network on specific issues around QI and certification of GH2 and its
derivatives (2 workshops on Q3 and Q4 2022). Workshop participants who indicated willingness to co-
organise events under the project will be contacted.

CLOSING

Roland Roesch (IRENA) concluded the workshop summarising key points. First, international trade of GH2
technology, products and services calls for sound and harmonised standards, but also countries will need testing
labs, metrology, calibration, certification, etc. Second, despite the focus of the project is on technical standards
and conformity assessment; the interlinks with carbon accounting standards and certification are very important
and those aspects will be incorporated. Standards must be in place across the lifecycle of green hydrogen- from
production, distribution, and consumption. Third, there are already a broad set of international of standards for
hydrogen in general, but experts agreed that focusing on GH2 is important as there are still some gaps to be
addressed.
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l EC. IEC’s Contribution to QI via Standards + Conformity Assessment Services | R E NA

International Renewable Energy Agency

IECEXx Value Proposition — 1 of the IEC CA Systems

Provides Assurance to Industry, Commerce, Regulators and Consumers
that operations and activities involving flammable and combustible
materials can continue safely and reliably, by providing an Internationally
Standardized Approach to Testing and Certification, regardless which
IECEx Approved Certification Body is used.

Currently 95 IECEX
Certification Bodies
offer IECEXx
Certification
>120,000 Certificates
+ Reports issued

Industries that use flammable/combustible materials include:

- Production, Storage, Dispensing and use of flammable liquids and
Gases, such as Hydrogen, including GH2

- Transport, eg cars / plans / ships / trucks (Passenger + Freight)

- Fueling stations and storage facilities

- Oil and gas exploration and processing

- Coal mining

- Food manufacture and processing
- Grain handling/storage/transportation
- Pharmaceutical manufacturing

- Textiles, fabrics and clothing

- Paint and surface coatings

- Medical applications, eg hospitals
- Furniture manufacturing

- Sewerage treatment plants

- Underground car parks

- Others






Overview of IECEXx (3 separate International Certification

C® IRENA

Schemes) Global Approach towards Quality INfrastructure mrecsicessemes s

IEC System for Certification to Standards relating to Equipment used for Explosive
Atmospheres, Ex

Equipment Scheme Services Scheme - :
Persons Scheme
|
.
) Equipment Assemblies Services Personnel
= m@ e T EAEA  rorsonne Competence

All Certificates available for
full public viewing in real

Equipment, Components “Assemblies” Ex Services, eg Competent Person, time at www.iecex.com

+ Systems + Mechanical Repair with Photo ID Card





IECEx — Applying proven solutions to GH2 Q| IRENA

International Renewable Energy Agency

Traditional Areas — Areas where - - .
Flarmable and Combustible IECEX provides a single global solution

materials may be present for assessment + Certification of

Equipment/Services/Persons
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* Key Role in the new Emerging Hydrogen and Fuel Cell Economy
» According to World Energy Council by 2025, hydrogen strategies can be expected to cover
countries representing over 80% of global GDP
* Logical extension to IECEXx past coverage of Ex Equipment in Hydrogen areas
+ |ECEx Expert WG 19 “Hydrogen Technologies” current focus:
* Personnel Certification of Competence according to ISO TC 197 and IEC TC 105
Standards (eg ISO 15916 Basic considerations for the safety of hydrogen systems)
» Certification of Equipment associated with Hydrogen dispensing systems
+ Certification of Stationary and Portable Fuel Cells (IEC 62282 series).






What initiatives related to Ql for GH2 are ongoing in your

@ IRENA

orga n isation ? emational Renewable Energy Agency

Initiatives related to QI for GH2 within IEC include:

>

>

Standards development and maintenance via IEC TC 105 “Fuel Cells” 1EC

Standards Development and maintenance via IEC TC 31 “Explosive Atmospheres”
related to explosion protection, eg IEC 60079 and ISO 80079 series

Standards dedicated to Management systems for production and trade, eg 1EC
ISO/IEC 80079-34 o

Testing, Production auditing, Certification, Accreditation, Inspection via the IECEx

Equipment Certification / Certification of Services / Certification of Personnel
Competence





Where are the priority gaps/needs related to Ql for GH2? @. IRENA

ational Renewable Energy Agency

Current Priorities to support QI for GH2:

» Support for a global approach to QI by use of long standing International IECEx
Certification Schemes for EQuipment / Services / Personal Competence

» Provide feedback and participate in the development / maintenance of 1EC If.‘?b
International IEC and ISO Standards and IECEx certification procedures N

» Communicate with all stakeholders on existing systems / solutions to prevent wasteful
duplication of “re-inventing the wheel”





With whom your organization is cooperating/partnering on @. |RENA
topic related to Ql for GH2?

IEC and its IECEx are cooperating with various stakeholders via the National membership
structure of the IEC organisation, however in addition, IEC and IECEx cooperate with the
following International organisations, in addition to IRENA :

> I1SO (International organisation for Standardization, in particular ISO TC 197

> ISO CASCO regarding the development and maintenance of Conformity Assessment
Standards, eg Joint ISO/IEC 17XXX series

> United Nations UNECE, WTO, OECD

> Others
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