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Introduction

This document contains a report from the WG19 Convener, Dr Thorsten Arnhold on the activities of the Working Group since the 2022 IECEx Management Committee meeting.

This report is to be presented during the September 2023 meeting of the IECEx Management Committee in Edinburgh.

Recommendations from ExMC WG19 to the IECEx Management Committee are contained on Page 5 of this report.
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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 2021 Management Committee Meeting, agreement was reached to establish a new IECEx Working Group, ExMC WG19 “Coverage of Standards dedicated to Hydrogen Technologies” Re Decision 2021/26.

This decision enabled IECEx WG19 to start work with establishing connections with ISO/TC 197 “Hydrogen Technologies” experts and those from the Hydrogen Council as well as IEC TC 105 “Fuel Cells”

During 2022, ExMC accepted report ExMC/1868/R in which new Operational Document OD 290 was proposed with the meeting recording Decisions 2022/11 and 2022/12 enabling a final draft for OD 0290 to be issued for formal voting via correspondence following the 2022 annual IECEx meetings.  ExMC/1842B/DV was issued for voting via correspondence with OD 290 First Edition published November 2022 and ExTAG document, ExTAG/697/Inf issued in December 2022 to inform ExCBs of the need to use OD 0290 when processing applications for IECEx certification of Hydrogen dispensers to IEC 60079-46.

During the course of its work, WG19 has held the following formal meetings:

· 26th October 2021
· 27th January 2022
· 9th March 2022
· 22nd August 2023


WORK SINCE LAST ExMC MEETING

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.

Since the 2022 IECEx Annual meetings, work of WG19 experts has been focused on promotion of IECEx Services covering Hydrogen including participating in various fora  dealing with Green Hydrogen as it appears that many involved in the work of Green Hydrogen may not be familiar with existing Safety standards and International Certification that have long covered equipment, services and persons associated where hydrogen maybe present.

Events and groups such as those being organized by the International Renewable Energy Agency and others are examples where IECEx WG19 members have been active.

Some events, including upcoming events include

· IRENA AFID (Alliance for Industrial Decarbonization) work and its Green Hydrogen Group with the Executive Secretary holding the role of Convener of 2 Small Working Groups (SWG2 – GH2 Safety Standards + Certification and SWG3  Regulations + Subsidies)

· Participation at the IRENA Innovation week, September 2023

· Presentations at the IRENA International Symposium on GH2 with the following experts participating
· Mr Andrei Tchouvelev, CA ISO TC 197/SC1 Chair
· Dr Martin Thedens, DE, IEC TC 31 Chair
· Mr Paul Meanwell ZA, IECEx Chair
· Dr Thorsten Arnhold DE, ISO TC 197 / IEC TC 31 / IECEx Expert

· QPS Conference where both the Dr Arnhold and Mr Meanwell will present

· Regular HazardEx articles prepared by Dr Arnhold and Mr Sinclair

· Others

Throughout the course of the year WG19 members have also provided input into the new edition to the IECEx Technical Capability Document, TCD that now includes ISO standards and OD 290 Annex A requirements.

Given the application of OD 290, WG19 held a recent meeting on 22 August 2023 to consider feedback and any need for updating OD 290, now that the first edition has been applied.

During this meeting it was noted that the status of developments of new International Standard ISO 19880-2 for Hydrogen Fuel Dispensers is progressing with the DIS/ISO 19980-2 attracting a large number of comments which are to be considered during the ISO/TC197 meeting planned for November 2023 in Vienna.  Once these comments are dealt with an FDIS ISO 19880-2 is planned to be released, pending the outcome of the November 2023 TC 197 meeting.

With this in mind, WG19 believe that we will need to retain OD 290 for little time yet noting the demand for IECEx certification covering H2 dispensing equipment and the need to ensure a common application of IEC 60079-46 when doing so.

However, WG19 agreed that the first edition of OD 290 is now in need of adjustment and agreed to conduct work to address the following:

1) That ISO 14687 (H2 fuel quality) should not be included within the scope of IECEx certified Equipment scheme, noting other avenues such as IECQ and discussion within their IECQ WG14 as part of their environmental CA activities could be a possible solution.

2) That ExTAG WG1 be requested to develop ExTRs for ISO 19880-3, ISO 19880-5 and ISO 17268

3) That a Task Team be formed for the immediate revision of OD 290, using the draft revision prepared by Dr Munro (Annex A) and that this should be accomplished to align with the consideration of comments on DIS/ISO 19880-2 for later this year by ISO TC 197.

4) A Task Team be formed to conder the concerns from Edgar Wolff-Klammer, regarding the status of IECEx certificates issued prior to introduction of OD 290 Ed 1.0 and those issued according to OD 290 once ISO 19880-2 is finalised

In agreeing to prepare a revised draft of OD 290 for consideration by ExMC, the WG19 members noted the importance to work with and communicate with ISO/TC 197 experts currently working on the DIS/ISO 19880-2 comments.

Once WG19 have a draft prepared this will be circulated to ExMC for comments prior to preparing a final version seeking ExMC voting.

WG19 are pleased to inform the IECEx Management Committee of the participation of experts from ISO TC 197 on its WG19 group.








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

1. Support for WG19 to revise OD 290 in light of both feedback on application of OD 0290 and to ensure alignment with the work of ISO/TC 197 regarding DIS/ISO 19880-2, as mentioned above.

2. That ISO 14687 (H2 fuel quality) should not be included within the scope of IECEx certified Equipment scheme, noting other avenues such as IECQ and discussion within their IECQ WG14 as part of their environmental CA activities could be a possible solution.

3. Support the WG19 request for ExTAG WG1 to prepare ExTR Blanks for ISO 19880-3, ISO 19880-5 and ISO 17268

4. 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.

5. That all Members especially IECEx Certification Bodies, ExCBs be reminded of the linkage between IECEx Units of Competence used within the IECEx certificate of Personal Competence Scheme, CoPC and that of Unit 011 which is dedicated to Hydrogen safety.

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 continue to experience.


			Prof. Dr. Thorsten Arnhold
			Convenor of IECEx WG19
IECEx Liaison to ISO/TC 197/SC1



Att.  Annex A Minutes of the ExMC WG19 Meeting held 22 August 2023

Annex A – Report of ExMC WG19 Meeting 22 August 2023ExMC WG19-013
IECEx ExMC WG19 Meeting Report





INTERNATIONAL ELECTROTECHNICAL COMMISSION SYSTEM FOR CERTIFICATION TO STANDARDS RELATING TO EQUIPMENT FOR USE IN EXPLOSIVE ATMOSPHERES (IECEx System)

Report of Meeting of IECEx ExMC Working Group WG19 – Hydrogen Technologies 
Held remotely via ZOOM
on Tuesday 22nd August 2023
Session from 11:00 to 14:00 hrs (Time Zone = UTC)

Attendance
Dr Thorsten Arnhold - (DE) R.Stahl+ Convener
Kevin Wolf (US) Intertek Testing Services
Edgar Wolff-Klammer (US) UL LLC
Eduardo Galera (BR) UL
Jim Munro (AU) Jim Munro International Compliance
Jianping XU (CN) NEPSI
Ajay Maira (AU) Ex Testing and Certification
Klauspeter Graffi (DE) TUV Rheinland
Paul Meanwell (ZA) KOMATSU + IECEx Chair
Arpad Veress (HU) IndEx
Nick Hart (GB) ISO/TC 197 Expert ITM Power Plc
Scott Harding (GB) Woodcock and Wilson
Fred Lankamp (CN) CNEx
Francesco Esposito (IT) IMQ
Uli Jacobs (DE) TUV SUD 
Colin Cameron (GB) Mutech
Minari Kogane (JP) TIIS
Ki-seuk Lee (KR) KTL
Dongjin Kim (KR) KTL
Jeong-il Kang (KR) KOSHA 
Rob Kohuch (CA) QPS
Dave Adams (CA) QPS
Jessica Robertson (invited) Chemours 

Chris Agius IECEx Executive Secretary
Mark Amos IECEx Business Manager
Geoff Slater IECEx Compliance Manager

MEETING AGENDA + REPORT

1. Opening and Welcome, by Dr Thorsten Arnhold, WG19 Convener
Welcome and introductions

Dr Arnhold as WG19 Convener welcomed all experts and called for introductions from those new to the WG19.

He noted agenda WG 19-012A.

Dr Arnhold gave a power point presentation outlining the situation of use of Hydrogen (H2) highlighting the need to ensure safety and competence and the overall need for certification as a means to prove compliance with important standards, but the importance for a harmonised approach to testing and Certification as provided by IECEx.

The ppt is attached below as a pdf file.





2. Actual situation in the countries regarding Hydrogen
Short reports from the WG members

As an introduction to this topic C Agius, Secretary informed the meeting of current work within the International Renewable Energy Association (IRENA) as part of the AFID (Global Alliance for Industrial Decarbonisation) as agreed during the last COP 27 Conference in Egypt last year.  He further mentioned that within this AFID there is a stream dedicated to Green Hydrogen (GH2) within which IEC and IECEx is very active, with CAgius officiating as Convener of 2 of the 4 Working Groups dedicated to Regulations and Standards dedicated to GH2, advising that the task of this AFID within IRENA is to prepare proposals that will be presented to the COP 28 Conference to be held later this year in Dubai.

C Agius further remarked that the main message being conveyed within the IRENA discussions is to raise awareness of existing Quality Infrastructure systems such as standards of IEC and ISO and certification under the IECEx, in an attempt to prevent duplication of existing systems.




The meeting also noted a new Canadian standard with Rob Kohuch advising that within CA regulators are still developing requirements and expects some movements in next few years.


3. Status of Operational Document IECEx OD 290 

Status report and discussion concerning the application of IECEx OD 290 and consideration of any adjustments for ExMC to consider.  Also to note work of ExMC WG2 concerning revised draft IECEx Technical Guidance Document, TCD.

The meeting noted the updated IECEx Technical Capability Document (TCD) as prepared by ExMC WG2 which will be discussed during the ExMC meeting in Edinburgh next month, noting that WG19 members provided input via correspondence earlier this year.

The meeting then considered the current OD 290 and received a proposed revised draft prepared by Dr Munro in which he advised of the following rationale behind his proposed changes:

· added some clarification on references
· suggested we should not certify equipment to ISO 19880-1, but it is nevertheless a useful standard 
· suggested ISO 14687, Hydrogen fuel quality etc does not seem relevant for use to certify to under the IECEx Certified Equipment Scheme
· clarified the use of ISO 19880-3, ISO 19880-5 and ISO 17268 in certification of fuel dispensers.  We should have ExTR blanks for these.
· updated Annex A to include all relevant requirements for fuel dispensers in the current DIS
· included other comments in the body of the draft OD
· included Annex B from the DIS showing examples of hazardous area classification, with clarification that the shaded area can be assumed to be Zone 1
 


    


The meeting took a detailed discussion concerning the application of the current edition 1 of OD 290, the suggested changes included in the draft prepared by Dr Munro and the content of ISO/DIS 19880-2.

The meeting also noted concerns and questions raised by Edgar Wolff-Klammer, regarding the status of IECEx certificates issued to IEC 60079-46 prior to introduction of IECEx OD 290 and also once ISO 19880-2 is finally issued.  The meeting were reminded of the ExTAG/697/INF to cover the application of IECEx OD 290 but noted that this addresses the situation going forward but not retrospectivity for issued Certificates.

During detailed discussion, the meeting noted that there maybe value in splitting the IECEx OD 290 into separate parts to separate what maybe regarded as requirements of an administrative nature (eg requirements to be fulfilled by ExCBs and ExTLs to conduct this testing and certification work and technical matters that to ensure a consistent application by all ExCBs and ExTLs that align with ISO TC 197 WG19 as they prepare ISO 19880-2.

Following detailed discussion, the meeting arrived at the following agreement:

5) That ISO 14687 (H2 fuel quality) should not be included within the scope of IECEx certified Equipment scheme, noting other avenues such as IECQ and discussion within their IECQ WG14 as part of their environmental CA activities could be a possible solution.

6) That ExTAG WG1 be requested to develop ExTRs for ISO 19880-3, ISO 19880-5 and ISO 17268

7) That a Task Team be formed for the immediate revision of OD 290, using the draft revision prepared by Dr Munro and that this should be accomplished to align with the consideration of comments on DIS/ISO 19880-2 for later this year by ISO TC 197.

8) A Task Team be formed to conder the concerns from Edgar Wolff-Klammer, regarding the status of IECEx certificates issued prior to introduction of OD 290 Ed 1.0 and those issued according to OD 290 once ISO 19880-2 is finalised

Regarding item 3) 
The meeting agreed to form the following Task Team to continue with the revision of OD 290 using the draft prepared by Dr Munro as the basis and 
· To split the OD 290 into 2 Parts for now
· Coordinate with the work of ISO TC 197 WG19 (November 2023 their next meeting)

OD 290 – 1 General requirements
OD 290-2 Technical Requirements 

Task Team OD 290 Revision:
Dr Munro = Convener
Fred Lankamp 
Ajay Maira
Arpad Veres
Prof XU
Edgar Wolff
Eduardo Galera
Nick Hart
IECEx Secretariat


Regarding Item 4) 
The meeting agreed to for the following Task Team to consider the updating of Certificates to later use of OD 290 and then the new ISO 19880-2, with the view to 
Prepare a position for informing ExMC in Edinburgh

Task Team IECEx Certificate Updating:
TF Edgar Wolff-Klammer
Jim Munro
IECEx Secretariat


4. Update report from ISO TC 197and SC1 
To receive an update of work within ISO TC 197 and SC1 in particular the development of ISO 19880-2 and undertake any discussion.

The meeting were informed of the status of new International Standard ISO 19880-2 which the DIS/ISO 19880-2 closed 1 August 2023, and that ISO comments received are to be considered at a meeting later this year following which it is planned to commence the consideration of the comments received with the view to prepare a FDIS.

From this status update, the meeting understood that there will be a need to maintain IECEx Operational Document OD 290 and hence the value of this meeting to consider any changes / improvements needed based on feedback received with the application of the first edition of OD 290.

Mr Hart informed that the next ISO 197 meeting is planned for November 2023 and that he is involved in the Electrolyser Standard.  Mr Hart also informed of work on ISO/TR 15916:2015 and its updating.  Mr Hart also noted some of the other activities ISO TC 197.  The Convener also noted the work of ISO/TC 197/SC1.


5. Status and Feedback from introduction of new IECEx Certificate of Personal Competence Unit, Ex 011 – Hydrogen Safety.
To consider any feedback on the application of new IECEx Unit of Competence Ex 011. Basic knowledge of the safety of hydrogen systems”) according to ISO/TR 15916:2015.

Mr Amos from the Secretariat advised the meeting of the status of the new Unit 011 noting that to date there are 19 IECEx Certificates Covering the CoPC Scheme (Certificate of Personal Competence) informing that there are 2 IECEx Certification Bodies with Unit 011 now within their scope.

The meeting questioned the progress of having 2 ExCBs with Unit 011 and one additional ExCB undertaking the scope extension to add Unit 011.

The meeting raised the question whether there is a need for additional Units covering Hydrogen noting that we should seek feedback from the ExCBs and market.

	 
6. Consideration of status on Coverage of IEC TC 105 Fuel Cell Standards

Discussions with IEC TC 105 Officers indicated a priority in the area of Personal Competence.

The meeting received a verbal update from C Agius, Secretary informing that TC 105 asked for a formal Liaison with IECEx and we sent back a positive response and now await a formal request following their consult within TC 105.

Mr Agius also informed that the initial level of interest from IEC TC 105 was in the area of IECEx CoPC Scheme for personal competence.

In discussion, the meeting noted that Unit 011 is very basic in nature and that we should check with TC 105 if there is a need for additional units for operators and the like.  

Mr Amos commented that when discussing Unit 011 with TC 105 we should actually inform TC 105 of the full suite of Units of Competence under the IECEx CoPC Scheme as there are other Units of competence that may be of interest to the TC 105.

The meeting agreed on the need to contact TC 105 with the Secretariat agreeing to take this Action


Action:
IECEx Secretariat to contact IEC TC 105 to provide an understanding of the IECEx Systems and especially on the IECEx CoPC Scheme

The meeting then posed the question to ExCBs that are present in this meeting whom are already operating in the IECEx CoPC Scheme for Personal Competence when do they plan to apply for Unit 011, with Mr Jacobs of TUV SUD advising that this is expected to be submitted during the next quarter.  Mr Graffi from TUV Rheinland informed that they ate planning to include this Unit 011 with Mr Amos agreeing to provide any information to ExCBs of what is required to satisfy IECEx requirements to include Unit 011.

Mr Galera of UL informed of them preparing to introduce Unit 011 within their scope.

The Convener then noted the remark of Mr Amos regarding the interconnection of all Units of the IECEx CoPC Scheme and asked that the IECEx Secretariat (Mr Amos) to provide some additional information as part of the ExMC WG19 Report to ExMC during the ExMC Edinburgh.

Action  
Mr Amos to provide a supplementary report during the Edinburgh meeting on the interconnection of IECEx CoPC Units of Competence that maybe used along with Unit 011.


7. Status of collaboration activities including 
IRENA, (International Renewable Energy Agency)
Hydrogen Council

The meeting noted the work of IRENA as mentioned thru the meeting and especially the upcoming and planned for 28th September 2023 in Bonn Germany as part of the IRENA Innovation week with a dedicated Symposium to Green Hydrogen focused on the necessity of Quality Infrastructure (Standards, Certification and Metrology) which will include presentations from the following experts:

· Mr Andrei Tchouvelev, CA ISO TC 197/SC1 Chair
· Dr Martin Thedens, DE, IEC TC 31 Chair
· Mr Paul Meanwell ZA, IECEx Chair
· Dr Thorsten Arnhold DE, ISO TC 197 / IEC TC 31 / IECEx Expert

So between IEC/TC 31, ISO/TC 197 and IECEx we will be well represented.

The Convener also informed of his role as the IECEx / ISO TC 197/SC1 Liaison officer and that he will be attending the next ISO TC 197 meeting in Vienna.

[bookmark: _Hlk144071764]Mr Agius also informed of the connection with the Hydrogen Council thru Mr Andrei Tchouvelev and that Mr Tchouvelev will be present at the Edinburgh IECEx Meetings as well 


8. Marketing activities for Hydrogen

The Convener informed the meeting of various promotional avenues such as:

· The IRENA innovation week
· QPS Conference where both the Convener and IECEx Chair will present
· The regular HazardEx articles prepared by the Convenor
· The 3 individual IECEx Animated videos. Accessible from the IECEx website www.iecex.com 



9. Other Matters

Mr Kevin Wolf posed the question of how do we deal with National deviations to OD 290 as they may start to appear and how would we handle such.

Mr Agius noted that OD 290 is intended as an IECEx “Scheme Document” with the purpose of ensuring that ExCBs apply the IEC 60079-46 in a consistent manner and that once ISO 19880-2 is finally published that OD 290 will be quickly amended to make reference to ISO 19880-2 and not contain the requirements of ISO 19880-2.  In addition at that time, the ExMC will need to decide at what time newly issued IECEx Certificates covering H2 Dispensers will only be permitted to be issued to ISO 19880-2 and not IEC 60079-46.

Separately, the Secretariat advised that the general topic of IECEx Bulletin and national differences will be discussed as part of the ExMC agenda.

The meeting noted this situation and agreed that future discussions will need to be had as we get closer to the publication of ISO 19880-2.


10. Next meeting

The meeting, noting that there is work to be done mainly with the revision of OD 290, the meeting felt that we could achieve the review of OD 290 via correspondence and to hold a meeting of this IECEx WG19 after the ISO/TC 197.

With difficulties trying to find a meeting date, it was agreed that we will work for now via correspondence and then consider a date for the next meeting early next year with the meeting agreeing that they leave this to the Convener and Secretary to call.


11. Close

Dr Arnhold, thanked everybody for an excellent and very productive meeting and declared the meeting closed at 1320 UTC time.
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HIAD 2.0 EUROPEAN HYDROGEN INCIDENT AND ACCIDENT DATABASE
@ 2022 EUROPEAN HYDROGEN SAFETY PANEL (EHSP)
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We., J. X. et al: Statistics, lessons learned and recommendations from analysis of HIAD 2.0 database; International Journal of Hydrogen Energy 47(2022)
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HIAD 2.0 EUROPEAN HYDROGEN INCIDENT AND ACCIDENT DATABASE
@ 2022 EUROPEAN HYDROGEN SAFETY PANEL (EHSP)

® Explosion
» Fire
8 Leak no ignition
® Near mess
Installation
error; 11%
Percentages of the events initiated by hydrogen or non-hydrogen Percentages related to the causes of the events
systems (outer circle) and those related to different consequences considering multiple causes per event

(the Inner CIrCle) We., J. X. et al: Statistics, lessons learned and recommendations from analysis of HIAD 2.0 database; International Journal of Hydrogen Energy 47(2022)

STAHL © Prof. Dr. Thorsten Amhold R.STAHL AG | Sicherer Umgang mit Wasserstoff: Konzepte und Normen 29.05..2022 3





HIAD 2.0 EUROPEAN HYDROGEN INCIDENT AND ACCIDENT DATABASE
@ 2022 EUROPEAN HYDROGEN SAFETY PANEL (EHSP)
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CERTIFICATION REQUIREMENTS

5 HYDROGEN EQUIPMENT
5.1 HYDROGEN EQUIPMENT TO BE INSTALLED

Hydrogen-generating equipment for non-process end use, hydrogen utilization equipment,
hydrogen-dispensing equipment, hydrogen storage containers, hydrogen piping systems and
their accessories shall be certified or approved prior to installation.

7.7 COMPRESSORS AND COMPRESSOR PACKAGES
7.7.1 General
Only compressors that are designed for hydrogen systems shall be used.

Compressors that are an integral part of certified or approved hydrogen-generating equipment
need not comply with the provisions of Clause 7.7.

7.8.1.3 Subject to the approval of the AHJ, stationary containers for compressed gaseous
hydrogen storage originally intended for transportation and onboard use shall be certified to one
of the following documents:

a) CSA B51,Part2;
b&speﬂs«ers shall comply with the requirements of the document CSA/ANSI HGV 4.1. Dispenser

validation testing for light-duty vehicles shall be performed in accordance with the document

e CSA/ANSI HGV 4.3.
¢) 15019881; NOTE — The document CSA HGV 4.9 focuses on hydrogen key fuelling station components and
N protocols by setting s and ref ing appropriste standards, e.g., documents SAE 12601 for
hydrogen fuelling protocol, SAE 12799 for communication with a hydrogen-fuelled vehicle, CSAJANSI
HGV 4.1 for hydrogen dispensers and CSAJANSI HGV 4.3 for gen di lidk testing.
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Bureau de normalisation
du Québec

CAN/BNQ 1784-000/2022

Canadian Hydrogen Installation Code
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This copy is available on the BNQ Web site for personal use. Copying, distribution or installation on a nebwark is forbidden.
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This IECEx operational document OD 290 sets out the harmonized procedures for IECEx certification of equipment, components and systems associated with the production, dispensing and use of gaseous hydrogen.
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[bookmark: _Toc138863670]INTRODUCTION

This document has been prepared to provide a uniform approach to certification of equipment, components and systems, associated with the production, distribution, dispensing and use of hydrogen, including gaseous hydrogen dispensing equipment, components and systems for light and heavy-duty vehicles, within the international IECEx equipment certification scheme of the IECEx System.

Certification of equipment suitable for use where hydrogen or other flammable gases, vapours or mists may be present has long been covered by IECEx. This document supplements the suite of IECEx rules and standard operating procedures, referred to as operational documents, (ODs) that govern the IECEx certified equipment scheme and has been prepared in close cooperation with officers and experts from ISO/TC 197: Hydrogen technologies.

An international standardized approach to testing and certification, as provided by the IEC Conformity Assessment System, known as IECEx, facilitates international trade and supports both the traditional hydrogen industries as well as the emerging green hydrogen economy.

In support of this document, IECEx has also issued a dedicated test report formats (ExTR blanks) to support the consistency in reporting test and assessment results.

This document is to be used by all IECEx certification bodies and IECEx test laboratories when assessing and issuing IECEx certificates of conformity according to the requirements of IEC TS 60079-46.

Attention is drawn to work within ISO TC 197 to develop a dedicated international standard for hydrogen dispensing equipment and that, when finalized, this operational document will be updated to take this new standard into account.

Additional information concerning this document or any other aspects of the international IECEx System can be found at www.iecex.com or contacting the IECEx Secretariat info@iecex.com.






Harmonized procedures for IECEx certification of equipment,
components and systems associated with the production,
dispensing and use of gaseous hydrogen

[bookmark: _Toc108714626][bookmark: _Toc138863671]Scope

This document sets out the approach for certification of equipment, components and systems, associated with the production, distribution, dispensing and use of hydrogen, including gaseous hydrogen dispensing equipment, components and systems for light and heavy-duty vehicles, within the IECEx equipment certification scheme. It supplements existing scheme documents such as IECEx 02, OD 009 and OD 280. It covers information relevant to:

IECEx certification bodies (ExCBs) and IECEx testing laboratories (ExTLs);

manufacturers/applicants seeking IECEx certification; and

assessment processes

This document shall be used in conjunction with IECEx operational document OD 280.

NOTE The second e first edition of this document is currently providing explicit guidance for the certification of equipment associated with the dispensing of gaseous hydrogen. Additional work is planned to further expand the content to address the full scope targeted by this OD.

[bookmark: _Toc108714627][bookmark: _Toc138863672]References

IECEx 02, IECEx certified equipment scheme covering equipment for use in explosive atmospheres – Rules of procedure

IECEx OD 003-1, Assessment procedures for IECEx acceptance of candidate accepted certification bodies (ExCBs) and Ex testing laboratories (ExTLs) – Part 1: Appointment and surveillance of IECEx appointed assessors

IECEx OD 003-2, Assessment procedures for IECEx acceptance of candidate accepted certification bodies (ExCBs) and Ex testing laboratories (ExTLs) – Part 2: Assessment, surveillance assessment and re-assessment of ExCBs and ExTLs operating in the IECEx 02, IECEx certified equipment scheme

ISO/IEC 80079-34, Explosive atmospheres – Part 34: Application of quality systems for product manufacture

IECEx OD 009, Issuing of CoCs, ExTRs and QARs

IECEx OD 025, IECEx certified equipment scheme – Guidelines on the management of assessment and surveillance programmes for the assessment of manufacturer’s quality systems, in accordance with the IECEx scheme

IECEx OD 17, Drawing and documentation guidance

IECEx OD 024, IECEx rules of procedure covering testing, or witnessing testing at a manufacturer’s or user’s facility

IECEx OD 033, IECEx unit verification certificates

ISO/IEC 17065, Conformity assessment – Requirements for bodies certifying products, processes and services




ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories

IECEx technical capability document (TCD)

ExTAG decision sheets (DSs)

IECEx OD 280, IECEx certified equipment scheme – Guide to certification of non-electrical equipment and protective systems

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

[bookmark: _Toc108714628][bookmark: _Toc138863673]Standards to be used

The following standards and technical specifications are to be used for certification of gaseous hydrogen fuel dispensing equipment, components and systems in the IECEx equipment certification scheme:

IEC TS 60079-46, Explosive atmospheres – Part 46: Equipment assemblies

IEC 60079 and ISO/IEC 80079 Standards as referenced in IEC TS 60079-46

ISO 19880-1, Gaseous hydrogen – Fuelling stations  - Part 1: General requirements (parts as declared by the IECEx certificate applicant for declaring on the IECEx certificate)(for information and support for later sections, but not for certification.  Relevant requirements for dispensers are included in Annex A of this OD)	Comment by Jim Munro: Blank ExTRs are needed for these three standards

ISO 19880-3 Gaseous hydrogen – Fuelling stations – Part 3: Vfor valves

ISO 19880-5 Gaseous hydrogen – Fuelling stations – Part5: Dispenser hoses and hose assembliesfor hoses

ISO 17268 Gaseous hydrogen land vehicle refuelling connection devicies (for nozzles)

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

ISO 14687, Hydrogen fuel quality – Product specification, when included in the application for certification by the manufacturer	Comment by Jim Munro: This standard doesn't seem relevant to the certification for equipment under IECEx02.  Further, the skills and equipment likely to be needed can be expected to be quite different to those needed in existing ExTLs.

NOTE 1 Other standards may be identified or developed and this guide will be updated as necessary to address them.

NOTE 2  Attention is drawn to work within ISO TC 197 in the preparation of future international standard, ISO 19880‑2. However, to ensure a consistent application of IEC TS 60079-46 and best possible alignment with future ISO 19880-2, the qualification and routine tests contained in Annex A of this OD 290 have been selected following close consultation with ISO TC 197 experts.  The requirements are taken from ISO/DIS 19880-2 issued on 2023-05-09.

[bookmark: _Toc108714629][bookmark: _Toc138863674]Summary of the IECEx certification process

The IECEx certification process under the IECEx 02 on certified equipment scheme is detailed in IECEx OD 009. Additional information can be found on the IECEx website (www.iecex.com) in the information tab and IECEx Guide 02A.

[bookmark: _Toc108714630][bookmark: _Toc138863675]Requirements to be met by ExCBs and ExTLs

[bookmark: _Toc108714631][bookmark: _Toc138863676]Applications

In order to issue IECEx certificates of conformity, IECEx test reports (ExTRs) and IECEx quality assessment reports (QARs), in line with this OD 290, ExCBs and ExTLs shall have the following standards within their scope, in addition to the standards listed in Clause 5.2 below:

IEC TS 60079-46

ISO 80079-36

ISO 80079-37

ISO 19880-1	Comment by Jim Munro: This document is not written in a way that could be used for equipment certification. It could be used for installation inspection etc.  I suggest it not be used for IECEx02 Scheme.

ISO 19880 parts as they become available and selected by the ExCB and ExTL

The following shall be used when certifying gaseous hydrogen dispensers:

This OD in conjunction with IEC TS 60079-46

ISO 19880-3 

ISO 19880-5

ISO 17268 

New ExCB and ExTL applications shall be made using the forms F-008 and F-009 respectively.

Scope extensions to include standards listed above shall be made using form F-011.

All IECEx application forms are available at www.iecex.com/publications/iecex-forms/forms-f-xxx.

[bookmark: _Toc108714632][bookmark: _Toc138863677]Acceptance of ExCBs and ExTLs

In order for ExCBs and ExTLs to have the relevant ISO Standards, e.g. ISO 1988X and according to this OD 290, included in their scope, they must also have IEC 60079-0, IEC 60079‑1, IEC 60079-2, IEC 60079-7, IEC 60079-11, IEC 60079-13, IEC 60079-18, IEC TS 60079-46, ISO 80079-36 and ISO 80079-37 within their scope.

Therefore, acceptance of ExCBs and ExTLs to conduct testing and certification according this OD shall be as follows, as applicable:

New ExCBs/ExTLs seeking to join IECEx would be subject to a full initial assessment in accordance with IECEx 02 for the standards intended to be included in their scope, including all the standards specifically mentioned in b).

Existing ExCBs/ExTLs seeking to include IEC 60079-1, IEC 60079-2, IEC 60079-7, IEC 60079-11, IEC 60079-18, IEC TS 60079-46, ISO 80079-36 and ISO 80079-37 within their scope would be treated under existing scope extension approaches requiring a scope extension assessment and ballot voting by the ExMC.

In addition to b), the ExCBs and ExTLs shall require addition of “Gaseous hydrogen fuelling stations” to their scope, based on:

Completed F-011 “ExTL/ExCB capability declaration” scope extension form submitted to the IECEx Secretariat, also declaring that they have staff resources with a thorough understanding of ISO/TR 15916 along with the ISO 19880 parts of standards, relating to equipment and components of hydrogen dispensing systems.  , e.g. Part 1 (relevant clauses), Part 3 and Part 5 of ISO 19880.The application shall request a scope extension for OD 290, ISO 19880-3, ISO 19880-5 and ISO 17268 

ExCB/ExTL shall also develop and submit their written procedure based on OD 290, especially if it is related to the assessment of the gaseous hydrogen dispensers as an assembly (annex A of OD 290).

Assessment by an IECEx assessor(s) shall be covered during the next scheduled IECEx assessment (annual assessment/mid-term assessment or re-assessment, whichever occurs first).

NOTE IECEx OD 280 sets out requirements for ExCBs and ExTLs seeking to include ISO 80079-36 and ISO 80079-37 within their scope.

[bookmark: _Toc108714633][bookmark: _Toc138863678]Ignition hazard assessment and project plan

The following is an extract from IECEx OD 280 and shall be applied when conducting an ignition hazard assessment.

[Extract from IECEx OD 280 Clause 5.3]

ExCBs/ExTLs are expected to have their own procedures on how they deal with an ignition hazard assessment based on the requirements of ISO 80079-36 and -37 and the project plan that is developed from this assessment. In general, the following would be expected to be addressed in their procedures:

Recognition that the manufacturer must prepare and submit an initial ignition hazard assessment along the lines of ISO 80079-36. This should identify the failure modes and ignition hazards as well as mitigation described into the ignition hazard assessment.

The ExCB/ExTL forms a team of people who are familiar with the product and associated control systems. If necessary one or more representatives from the manufacturer may be included. This team will consider the initial ignition hazard assessment provided by the manufacturer and make a determination on the appropriate standards and mitigation measures that are acceptable.

The ExCB/ExTL then develops and agrees on a project plan which takes account of any other standards that need to be invoked. If appropriate the manufacturer may be consulted while the project plan is being developed.

The project plan may incorporate both the test and assessment requirements at the ExTL and the plan for witness testing in accordance with OD 024 if appropriate.

The ExTL applies the requirements detailed in the above plan.

On successful completion of the project, an ExTR will be issued including detail of the ignition hazard assessment together with other information showing compliance with the standards.

[bookmark: _Toc108714634][bookmark: _Toc138863679]Compliance with the technical requirements of the standards

[bookmark: _Toc108714635][bookmark: _Toc138863680]Protection technique standards

Standards ISO 80079-36 and -37, and the ISO 19880 parts, include some tests that differ in detail from those in the IEC 60079 series, but the compliance methodologies are similar. Some test methods used in accordance with the IEC 60079 series may be adapted to suit specific situations when applying ISO 19880 parts and ISO 80079-36 and -37.

[bookmark: _Toc108714636][bookmark: _Toc138863681]Product standards

For product related standards (e.g. valves, hoses, nozzles, hydrogen dispensers) the requirements of the relevant clauses of the ISO 19880 series of standards would be applied as they relate to the equipment being certified. In practice it is expected that the manufacturer would provide test reports and certificates issued by independent testing laboratories accredited under ISO/IEC 17025 by ILAC members. The test report and test data will be rigorously reviewed prior to acceptance.

Alternatively, testing by a manufacturer, testing at other locations under the provisions of IECEx OD 024, is also accepted regarding testing requirements of the standard(s).

[bookmark: _Toc108714637][bookmark: _Toc138863682]Acceptance of third-party data

The ExCB/ExTL will need to make a decision on what third-party data can be accepted. In practice it is likely to be the review prior to acceptance of test data along the lines already being applied for items such as RTI/TI information, metallic materials composition, plastic materials composition, UV resistance data, plastic/elastomeric material and temperature range data, material properties (e.g. strength, hydrogen brittleness), hydrogen material compatibility and materials with dissimilar corrosion potentials.

The following list provides examples of aspects of the above items of concern that third-party test data shall be required to address.

Hydrogen materials

Equipment and components shall be designed for the expected operating conditions, and specified ambient conditions.

Material hydrogen compatibility

The materials (steels, aluminium and polymers, etc.) utilized shall be compatible with hydrogen at the temperatures and pressures utilized. Due consideration shall be given when selecting ferrous materials for hydrogen service. Further information on the selection of materials, particularly the choice of steels resistant to hydrogen embrittlement can be found in ISO/TR 15916 ( in particular Annex C), ISO 11114-1 and ISO 16573. ISO 11114-4 can be used to determine the test methods for selecting metallic materials resistant to hydrogen embrittlement.

Other material recommendations

It is presupposed that material selection is made in accordance with local environment requirements, avoiding the use of the materials banned by the AHJ (in EU e.g. the Directive 2011/65/EU RoHS).

Materials with dissimilar corrosion potentials

Care should be taken to prevent contact between dissimilar metals to prevent galvanic corrosion. Metal fittings should be compatible with metal tubing materials.

[bookmark: _Toc108714638][bookmark: _Toc138863683]Acceptance of manufacturer's data

Where tests are required to demonstrate compliance with the standards, manufacturer's data can be accepted if tests are witnessed in accordance with IECEx operational document OD 024.

In general, data from the manufacturer can be accepted to support their ignition hazard assessment. It can also be used to assist in establishing the temperature class, in particular where this needs to be done by calculation.

NOTE Guidance is given in IEC 60079-10-1. It can also be used to assist in classification of areas of the dispenser, in particular where this needs to be done by calculation.

[bookmark: _Toc108714639][bookmark: _Toc138863684]Requirements of manufacturers

Manufacturers will be expected to provide the ExCB with the following:

An overview of how they deem that their equipment complies with the standards to which they are applying for IECEx certification. This may include the preparation and submission to ExCB of an initial ignition hazard assessment as defined in ISO 80079-36.

If required, make personnel with knowledge of the product available to assist the ExCB/ExTL personnel review the ignition hazard assessment.

Provide documentation in the form addressed by OD 017 and as required by the relevant standards (for example Clause 9.1 of ISO 80079-36 mandates the provision of certain information and there are also requirements in ISO 80079-37).

Provide equipment as required for testing and assessment.

[bookmark: _Toc108714640][bookmark: _Toc138863685]Treatment of equipment, components and systems for IECEx certification

[bookmark: _Toc108714641][bookmark: _Toc138863686]Treatment of equipment, components and systems associated with gaseous hydrogen, other than hydrogen fuel dispensers

Manufacturers may apply for an IECEx certificate of conformity, for compliance to an ISO or IEC International Standard related to gaseous hydrogen, to an ExCB in accordance with the IECEx scheme rules of IECEx 02 and related IECEx operational documents, e.g. OD 009 and provide the ExCB with the information and detail specified in Clause 6 above.

Where an IEC or ISO Standard dedicated to the equipment, component or systems application to hydrogen exists, then that IEC or ISO Standard shall be used.

Where no dedicated ISO or IEC Standard exists for the equipment, component or system then ISO 80079-36 or ISO 8079-37 shall be used.

The routine tests specified in Annex A shall be applied.	Comment by Jim Munro: These are specific for hydrogen dispensers are so unlikely to be relevant.

[bookmark: _Toc108714642][bookmark: _Toc138863687]Treatment of equipment, components and systems associated with gaseous hydrogen fuel dispensers

When assessing hydrogen fuel dispensing equipment for the purposes of IECEx certification, equipment shall be covered as follows:

1. Individual items such as pressurized enclosures, flowmeters, hoses, valves, nozzles and other items may be treated as equipment and covered by an IECEx certificate of conformity.  For this situation it is expected that the application would come from the manufacturer of that equipment and the manufacturer would be subject to the usual quality assessments according to OD 025.

1. Where individual itemsSpecific component parts of fuel dispensing equipment that may comprise elements for equipment such as hoses, valves, nozzles may be treated as components and an IECEx component certificate (U) be issued, with the ExCB to whom application is made to determine following consultation with the applicant.do not hold an IECEx certificate of conformity and they are not submitted by the manufacturer of the item, they shall be subject to assessment and where appropriate testing.  Where an ExTR blank is available, the assessment and testing shall be documented and issued as an endsored ExTR, but no individual certificates of conformity are required.	Comment by Jim Munro: It is confusing to options of component or equipment.  Cleaner just to use one of the other.  I suggest equipment.

1. A cCollection of individual items/components forming a single operational unit (e.g. hydrogen fuel dispensers) shall be regarded as an assembly and covered by a single IECEx certificate of conformity, with IEC TS 60079-46 used as the primary standard for certification. In this situation, gaseous hydrogen fuel dispensing units shall also be subjected to the qualification and routine tests detailed in Annex A. The IECEx report package shall include the report cover, the IECEx ExTR blank for IEC TS 60079-46, ExTR Addendum_1A for H2 dispensers (associated with this OD 290) and other IECEx ExTRs as necessary for the individual items/components.

NOTE Refer to IECEx operational document OD 033 for IECEx unit verification certificates issued for a defined number of products/items.

For hydrogen fuel dispensers being treated as assemblies, it is expected that only the equipment on the assembly and the interconnections within the assembly will be covered by certification but not the installation aspects (e.g. services to the assembly).

In some cases, certain tests may only be possible after assembly on site, e.g. for pressure withstand, temperature rise. Final IECEx certificates of conformity should only be issued after these tests are completed successfully.

IEC TS 60079-46, Clause 4.3.2 requires that equipment assembly with its own source of release require that the manufacturer shall document the suitability of the equipment assembly for the intended end-site hazardous area classification and for the defined installation conditions.

IECEx OD 024 may need to be applied where testing on site is required.

[bookmark: _Toc108714643][bookmark: _Toc138863688]Clarity of equipment covered by IECEx certification

The manufacturer applying for certification has the options provided in Clause 7 above. It is necessary to apply the specific requirements for gaseous hydrogen refuelling to the equipment being certified.

As an example for the above, where valves for use with hydrogen fuel dispensing equipment are certified, the IECEx certificate description would be expected to state “valves for use with gaseous hydrogen fuel dispensing equipment”.

Where equipment to be certified includes a combination of both electrical and non-electrical equipment such as a complete hydrogen fuel dispenser as an assembly, the following applies:




IEC TS 60079-46 shall be shown on the certificate along with other Ex protection standards used in the certification process along with the relevant ISO Standards relating to the equipment covered, e.g. ISO 19880-3 for valves. The supporting ExTRs shall include additional detail including a clear description of which parts/clauses of the relevant ISO Standard have been applied.

The description of the equipment must make it clear what parts of the equipment are covered by the certification, noting the ability to add attachments to IECEx certificates.

As an example for the above, where a hydrogen fuel dispenser is being certified, the IECEx certificate would be expected to include the following as a minimum:

“Equipment” field on Page 1:	“Gaseous hydrogen fuel dispenser type XXXXX”

	“Gaseous hydrogen fuel valves XXXXX »

	“Gaseous hydrogen fuel meters XXXXX »

	“Gaseous hydrogen (part name) valves XXXXX”

“Equipment” description on Page 3:	Details of the parameters, such as:

	Rated working pressure

	Maximum working pressure

	Maximum flow rate

	Rated voltage

	Rated power

Where IECEx certification is requested only for specific batch of the dispensers, then an IECEx unit verification certificate can be issued according to IECEx OD 033.

[bookmark: _Toc108714644][bookmark: _Toc138863689]Marking for IECEx Certification

[bookmark: _Toc138863690]General

The marking will have the IECEx certificate number with an “X” or “U” where required by IEC 60079-0.

For items certified under Clause 7 items a) and b), the marking requirements of the IEC or ISO Standard to which the equipment, part or component is certified to shall be met, e.g. marking requirements of ISO 19880-3 shall be applied when issuing IECEx certificates to valves according to ISO 19880-3.

9.2 Marking requirements of collection of individual items/components forming a single operational unit (e.g. hydrogen fuel dispensers).

For an assembly certified under Clause 7 item c) the Ex marking code will be similar to that provided in IEC 60079-46 or other applicable 60079 or 80079 series marking requirements, with next line after the Ex code to contain the following “Meant for gaseous hydrogen fuelling Hxx” where the xx number is the Pressure Class according to ISO 19880-1.

Example 1:

IECEx ABC 22.0001X

Ex ‘60079-46’ IIC T3 Gc

Meant for gaseous hydrogen fuelling H70

Example 2:

IECEx ABC 22.0001X

Ex ‘60079-46’ IIB+H2 T3 Gc

Meant for gaseous hydrogen fuelling H70

[bookmark: _Toc108714645][bookmark: _Toc138863691]
(normative)

Requirements, dispensing requirements, dispensing fault management, Qualification qualification tests and routine tests to be conducted when assessing gaseous hydrogen dispensers as an assembly

[bookmark: _Toc138863692]Scope and general

[bookmark: _Toc138863693]Scope

This annex applies to gaseous hydrogen dispensing units and sets out the minimum assessment and qualification tests that are to be conducted when assessing gaseous hydrogen dispensers as an assembly according to IEC TS 60079-46, in order to ensure a consistent application of IEC TS 60079-46 when applied to gaseous hydrogen dispensers.

NOTE The tests specified in Clause A2 and A3 have been selected in consultation with ISO TC 197: Hydrogen technologies, experts to align with their current work on gaseous hydrogen dispensers.

[bookmark: _Toc138863694]General constructionRequirements

[bookmark: _Toc138863695]General material requirements

Generally, materials shall comply with the following.

Materials exposed to hydrogen shall be compatible with hydrogen.

Materials used shall be rated for the temperature and pressure to which they will be exposed.

For non-metallic materials such as rubber or plastic, select those that are appropriate for the service condition, including environmental, so that no failure will occur during the expected service life.

Materials and coatings shall be adequate for the service conditions.

Metallic materials, used where environmental degradation is expected, shall be selected based on the service environment, or be coated to be protected from this environment for the duration of the expected service life or to make them highly resistant to corrosion.

For electrical insulation, use materials appropriate for the application and environmental conditions such as temperature extremes and moisture.

For the exterior cabinet of an outdoor dispenser, use materials with high weather resistance such as metal with anticorrosion treatment or synthetic resin. Exterior materials, including synthetic resin, shall not blister, crack or fracture under working conditions.

Select materials in accordance with local environment requirements, avoiding the use of materials that do not comply with these requirements such as mercury, lead or asbestos.

[bookmark: _Toc138863696]Construction and assembly requirements

A.2.2.1 General construction and assembly

A compressed hydrogen gas dispenser shall meet the following requirements.

1. The construction of all parts of a compressed hydrogen gas dispenser, whether specifically covered in this document or not, shall be in accordance with industry-recognized concepts of safety, durability and maintainability.

All components in a housing used in a dispenser shall be assembled in such a manner so as to be secure against distortion, warping or other damage, and shall be supported to maintain a fixed relationship with each other.

All parts which may come into contact, during normal servicing and operation, shall be free from sharp projections or edges and projecting screw ends.

Components requiring scheduled servicing, adjustment or replacement shall be readily accessible to the service technician authorized by the manufacturer.

Dispensers for outdoor installation shall be compatible with climatic conditions or equipped with a means to protect all operating controls and electrical wiring from climatic conditions. See 9.11.

Each dispenser shall be provided with a mounting means for sufficient support.

Dispensers shall be equipped with a means to secure and protect the fuelling assembly. See item b) of 5.9.

Any component covered under this document shall be capable of operating over the entire temperature and pressure range specified by the manufacturer.

The dispenser shall be constructed so that the cabinet, frame and similar non-current-carrying metal parts are electrically bonded to the point of connection of the equipment grounding means. See 9.9.

The risk assessment conducted in accordance with 7 shall consider possible accidents and incidents and, if physical measures are not adequate, detection of physical disturbance shall be incorporated, for example using a tilt sensor, which can cause subsequent emergency shutdown if necessary.

A.2.2.2	Housings and cabinets

Dispenser cabinets, housings, enclosures and frames for dispenser equipment shall meet the following requirements. For simplicity and brevity, the term “cabinet” is used in place of “enclosures” and “housings”.

1. The dispenser cabinet shall be structurally adequate to protect the equipment contained within from the elements while protecting the operator and the general public from the equipment within.

The area inside the dispenser cabinets is considered an explosive atmosphere hazardous area, unless additional measures are adopted in accordance with IEC 60079-10-1.

The dispenser cabinet shall be durable and facilitate normal operation of the device.

It shall be demonstrated that a recess or depression in the dispenser cabinet which may collect water shall incorporate a means to drain the water to an appropriate location.

It shall be demonstrated that the dispenser cabinet meets or exceeds the requirements of IEC 60529 (IP code). The IP requirements are to be stipulated by the manufacturer.

The construction of the dispenser cabinet not specifically covered herein shall be in accordance with industry-recognized concepts of safety, sustainability and durability.

The dispenser cabinet shall accommodate field connections of gas piping and electrical equipment. Openings shall be provided to accommodate field connections, inspection and adjustments.

Where required for safety reasons or protection against accidental equipment contact or vandalism, the openings shall have removable covers which require a key or tool to open or remove them.

To prevent the accumulation of hydrogen and manage possible heat build-up, the enclosure containing fuel-bearing components shall be adequately ventilated.

A plastic panel used as part of the dispenser cabinet shall remain intact when subjected to room temperature and cold impact tests as described in 9.4. Except as otherwise stated, testing at room temperature shall be conducted between 15 °C and 30 °C.

Plastic parts shall be resistant to deterioration from conditions imposed on them in service.

The protective cabinet of a dispenser shall be made of non-combustible and anti-static materials.

Plastic parts used for viewing panels shall be resistant to deterioration of transparency from conditions imposed on them in service.

[bookmark: _Toc138863697]Dispensor hydrogen systems

In order to achieve the MOP needed to fill the CHSS of the hydrogen vehicle under the full range of operating conditions, the recommended minimum component pressure ratings needed for the dispenser hydrogen system relative to the dispenser hydrogen service level (HSL), the pressure class and the dispenser system MAWP are shown in Table 1 in ISO 19880-1. See ISO 19880-1 for explanation of dispenser pressure levels.

If components are used that are below the pressure ratings in Table 1 in ISO 19880-1, then the MAWP of the dispenser system shall be accordingly lowered to the lowest-rated component. All the components in the dispensing hydrogen system shall be rated, as a minimum, for the following conditions:

a component pressure rating equal to or greater than 137,5 % of the dispenser hydrogen service level (HSL).

an ambient temperature range of –40 °C to +50 °C. The manufacturer may determine a smaller ambient temperature range. All dispensers shall have a means to detect and prevent operation if the system is outside its rated operating temperatures.

compatibility of materials normally in contact with hydrogen. Particular attention should be given to hydrogen embrittlement, permeability and hydrogen-accelerated fatigue. The material compatibility shall be documented by the component manufacturer or an independent third party. See ISO 19880-1 and ISO/TR 15916.

a specified cycle life before maintenance or replacement.

NOTE           According to ISO 19880-1, target cycle life is 100 000 cycles with the pressure based on the applicable H class rating for the fuelling assembly.

Pressure and leak test requirements for dispenser hydrogen systems shall be in accordance with 9.3. See also ISO 19880-1.

High-pressure components shall be mounted in strict compliance with the supplier’s instructions, following a well-defined assembly procedure.

The assembled system shall be cleaned so as not to affect fuel quality as established in ISO 14687. 

A compressed hydrogen gas line inlet or outlet for field connection shall be plugged, capped or otherwise sealed by the manufacturer prior to shipment to prevent entrance of foreign materials.

The dispensing system including the fuelling hose assembly shall be designed to provide electrical bonding from the point where the nozzle contacts the vehicle to the station ground (see 9.9.1).

[bookmark: _Toc138863698]Piping and fittings

Piping and fittings shall meet the following:

1. Piping and fittings used to transport hydrogen in the dispenser shall conform to ISO 15649 or a national or regional standard. See 5.3 for the service requirements.

Component pressure ratings shall meet or exceed the dispenser system MAWP. See Table 1 in ISO 19880-1 and 5.3.

Piping and fittings shall be made of materials compatible with hydrogen service. See 5.3.

Piping and tubing design, fabrication, testing and welded joints shall be done in accordance with ISO 15649 (or selected piping standard(s) per item a) above).

Where used, fittings shall be chemically compatible with associated components and shall be designed to resist electrolytic action.

Cut ends and drilled holes in piping and tubing shall be carefully deburred. Deburring is the process where metal chips formed during the cutting or machining process are mechanically removed.

An elastomeric part, not already evaluated as part of an approved component or assembly, when used in contact with compressed hydrogen gas, shall be tested as specified in ISO 3601-1, 3601-2 and 3601-3 for the following properties.

Minimum tensile strength and elongation after oven aging shall be as specified in ISO 3601-1, 3601-2 and 3601-3. The maximum service temperature used to determine the conditioning time and temperature for oven aging is 75 °C unless the product is designated for use at a higher temperature or tests show that it will be exposed to a higher temperature.

Volume change and extraction shall be as specified in ISO 3601-3 except that the conditioning shall be for 96 h at 20,7 MPa at a temperature of 65 °C for compressed hydrogen gas, and for 70 h immersion in IRM903 oil and methanol. Volume change limits shall be –1 % to +25 %. Maximum extraction shall be + 10 %.

ISO 3601-3 provides for the testing of either finished elastomeric parts or sheet or slab material. The material tested shall be the same as that used in the device; however, sheet or slab material shall be tested when the subject parts are O-rings having diameters of less than 25 mm.

Formed supply piping and tubing shall have all bends made in accordance with ISO 15649 (or selected piping standard per item a) above).

Fittings shall be suitable for the pressure class and temperature rating of the dispenser.

The use of tapered threaded components shall be minimized as much as possible. Close pipe nipples shall not be used.

[bookmark: _Toc138863699]Overpressure protection devices

In addition to the fault management by the dispensing system control system, dispensing system pressure protection by a pressure safety valve (PSV) or equivalent measure (such as an instrumented safeguarding system with an appropriate SIL level) shall be provided in the dispensing system or on the hydrogen supply to the dispenser to protect against over-pressurization of the components and piping in the dispensing system as well as the vehicle high-pressure hydrogen storage system. As an alternative, an equivalent SIL-rated control may be used when allowed by local/national regulations.

Overpressure protection devices shall meet the following requirements.

1. The set point for a dispenser PSV shall be no higher than the MAWP which corresponds to 137,5 % of HSL as defined in Table 1 in ISO 19880-1. For example, for 70 MPa HSL fuelling (the H70 pressure class), the PSV may be set at as high as 96,25 MPa.

If any components in the dispenser system are rated below the pressure in 5.3, then the set point of the dispenser PSV shall be lowered to protect the lowest-rated component in the dispenser system.

If a dispenser system is designed to dispense fuel at more than 1 HSL, then pressure protection is required to protect dispenser components that are unique to a particular HSL including the fuel assembly and the vehicle at each HSL. The set point for each HSL may be up to 1,375 x HSL as defined above. See ISO 19880-1 for guidance.

If such overpressure protection is not a part of a dispenser, instruction shall be provided to the installer of the dispenser on the requirement of such protection upstream of the dispenser connection.

PSVs shall be designed and installed in accordance with ISO 19880-3, when used.

The discharge piping system from a PSV shall not restrict flow and shall be vented to a safe location. See ISO 19880-1 for additional guidance.

[bookmark: _Toc138863700]Filters

Filters and other clean-up devices shall meet the following requirements.

1. Means shall be provided to protect both the vehicle and the dispenser from gas, liquid and solid contaminants. The dispenser shall be designed to deliver fuel with the gas composition specified by ISO 14687. Appropriate means to remove contaminants such as condensates or liquids shall be installed upstream of the dispenser unless removal of the contaminant is deemed unnecessary in accordance with either the prescriptive or risk assessment requirements of ISO 19880-8.

The rating of the filter housing component shall meet or exceed the dispenser system MAWP. See 5.3 and 5.4.

Filters shall be of adequate size and construction for the applications. Particulate concentration shall be minimized to avoid contamination, clogging and erosion of hydrogen system components.

The filter shall have a capability to prevent particulates larger than 5 μm with a minimum removal efficiency of 99 % under expected process conditions or be alternatively a 5 μm filter and be located upstream of, and as close as possible to the dispenser hose breakaway device. [SOURCE: 9.2 in 19880-1]

Filters shall be installed in such a manner that the force required to install or open the filter will not permanently distort the piping or other components of the dispenser.

It shall be possible for filters to be isolated and vented and shall be accessible for inspection, cleaning and replacement. The maintenance of filters shall be made available with minimum disturbance to the related device assembly or assemblies.

NOTE ISO 4022 and 12500-1 and 12500-3 provide recommended methodologies for the testing of filter efficiencies.

[bookmark: _Toc138863701]Valves

Valves used in piping systems for gaseous hydrogen shall be designed in accordance with ISO 15649 or a national or regional piping standard and meet ISO 19880-3.

The testing specified in ISO 19880-3 may be waived when sufficient evidence exists that the valve is acceptable for service in accordance with ISO 15649 or national/regional regulations and is shown to be suitable for use with compressed hydrogen gas. Suitability can be determined by test (ISO 19880-3) or acceptance by piping code or by field history.

Component ratings of dispenser valves shall meet or exceed the dispenser system MAWP and operating temperature range. See 5.3 and 5.4 as well as Table 1 in ISO 19880-1.

[bookmark: _Toc138863702]Venting

Venting shall be provided as follows.

1. A dispenser shall be equipped with means for venting the release of hydrogen gas to an appropriate location or captive system. See ISO 19880-1 for guidance.

When the nozzle has only a supply hose (no vent hose), the dispenser shall be equipped with a means to depressurize the fuel hose when fuelling is interrupted through activation of the ESS or when power to the dispenser is lost, so as to enable disconnection of the fuel hose from the vehicle.

[bookmark: _Toc138863703]Dispenser fuelling assembly

A dispenser fuelling assembly shall consist of, as a minimum, a breakaway device, a fuelling hose assembly, a nozzle and connectors between these components. The dispenser fuelling assembly may also contain a venting hose (and breakaway device).

The station manufacturer shall ensure that dispensers are fitted with nozzles and associated components that are appropriate to the dispenser pressure class and that the pressure limits comply with the definition of pressure class (3.21).

Dispenser fuelling assembly or assemblies shall be provided as follows.

1. The pressure drop between the dispenser (hose) pressure sensor and the nozzle shall not exceed 15 MPa at reference flow conditions

NOTE	Based on requirements in SAE J2601.

Dispensers shall be equipped with a means to secure and protect the fuelling hose and nozzle from damage when not in use and keep the nozzle sealing surfaces clean.

The fuelling nozzle should also be securely supported when not in use and protected from the accumulation of foreign matter (e.g., snow, ice or sand) that could impede operation. The device supporting the hose should be designed to ensure it does not cause misalignment when attaching the nozzle to the vehicle receptacle.

Where hoses are attached to a hose retrieving mechanism, the breakaway device shall be installed between the point of attachment of the hose retrieving mechanism to the hose and the nozzle, unless the retrieving mechanism separates from the hose at a force less than that of the breakaway device, has no impact on the operation of the hose breakaway feature and does not result in damage to the dispenser frame.

The fuelling hose assembly shall be designed to ensure that air cannot enter it when the nozzle is removed from the receptacle.

Hose assemblies shall comply with ISO 19880-5. Fuelling hoses shall be designed for hydrogen service and the environmental conditions at the site of use. Construction and materials shall be such  as  to  prevent the trapping of hydrogen within  or  between  the  materials  at  a  pressure  that could damage the hose when the internal pressure is relieved. Metal mesh enforcement shall not be susceptible to corrosion from penetration of humidity, if such penetration is reasonably foreseeable during expected lifetime. The fuelling hose shall be strong enough to withstand without damage the expected loads (tensile and torsion) exerted by the user.

If a short hose assembly is required upstream of the breakaway for system flexibility, the short hose assembly shall be of the minimum length required.

Nozzles shall comply with ISO 17268 or SAE J2600. The nozzle shall match the pressure class of the dispenser.

The connection points between the breakaway and the hose assembly shall be deemed compatible by both manufacturers. Transitional components not deemed suitable are prohibited.

[bookmark: _Toc138863704]Breakaway devices

A breakaway coupling shall be provided as part of the fuelling assembly to stop the release of high- pressure hydrogen from the dispenser in the event of a drive-away before the fuelling nozzle is disconnected from the vehicle.

The hose breakaway device shall be positioned such that when the fuelling hose is pulled along its axis, it will release without significant damage to the dispenser cabinet, the fuelling hose assembly, the venting hose assembly (if used), the nozzle or any other connections in the dispenser hose assembly. If the fuelling assembly includes a venting hose, the latter shall also be fitted with a breakaway device.

Breakaway devices shall comply with ISO 19880-3
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Instruments for gaseous hydrogen systems shall meet the following requirements.

1. Instruments shall be rated for the pressure/temperature ratings and material shall be consistent for use in the piping system (as described in 5.4).

Instruments shall be consistent with the explosive atmosphere area classification and comply with applicable provisions of IEC 60079.

Instruments dedicated for various functions on the fuelling station shall be suitable for their intended purpose.

Instruments and gauges shall be designed and located such that, in the event of a leakage or rupture, and possible subsequent fire, the risk to personnel is minimised. For example, safety glass and blowout backs should be used on pressure gauges.

Housings for control equipment should be designed to prevent any accumulation of hydrogen or other flammable gases.

The dispenser shall be equipped with a device to indicate the delivery (hose) pressure.

All pressure gauges exposed to compressed hydrogen gas shall be suitable for use with it at the operating pressure and temperature range. The gauge shall read at least 1.2 times the maximum allowable working pressure of the system for which it is used, and shall have a dial face at least 63 mm in diameter and an orifice no greater than 1,4 mm in diameter. Pressure gauges in a dispenser shall be of a safe construction in the case with a relief function.

[bookmark: _Toc138863706]Metering

Metering shall be provided as follows.

If required for commercial sale of motor vehicle fuel, the dispenser shall feature a flow metering device or system connected to a readout giving the quantity of hydrogen dispensed for each vehicle fuelling operation (in units and to accuracy required by national or local regulations).

When required by the fuelling protocol to calculate mass average flow of the hydrogen being dispensed, the flow meter shall measure the hydrogen flow over the operating range of flow rates and at the accuracy required by the fuelling protocol.

A flowmeter housing shall meet ISO 15649 (or the selected piping standard in item a) of 5.4), if the flowmeter body is in direct contact with compressed hydrogen.

Flow meters shall be consistent with the explosive atmosphere area classification and service conditions of high-pressure hydrogen dispensing and shall comply with applicable provisions of ISO 15649 and IEC 60079.

[bookmark: _Toc138863707]Precoolers and precooler control

When precooling of hydrogen is required for dispensing, a precooler shall be provided to cool the hydrogen to a temperature of no lower than –40 °C at the fuelling hose assembly.

The precooler heat exchanger shall comply with ISO 15649 (or the selected piping standard in item a) of 5.4).

The manufacturer, as part of the risk assessment, shall consider a possibility of cross-leakage of hydrogen into the coolant stream and provide required countermeasures, when necessary, to prevent over-pressurization of the coolant system and the accumulation of flammable gases within the systems.
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General electrical requirements 

Electrical components and wiring in the dispenser system shall comply with the applicable provisions of IEC 204-1, IEC 60364 and IEC 60079.

Hazardous   locations   for   electrical   and   electronic   equipment   shall   be   established   based   on ISO 16923:2016, IEC 60079-10-1 and a dispenser risk assessment. See 7 for guidance with respect to conducting a risk assessment. See Annex B for a specific example.

NOTE IEC 60079-10-1 provides the use of protection systems, including gas-tight partitions or walls, pressurisation (from safe area), gas detection, ventilation, continuous vapour barriers and other means, for explosive atmosphere area classification exemption.

Ventilated dispenser cabinets

When a mechanical air ventilation system is provided by the manufacturer for the dispenser cabinet, it shall comply with IEC 60079. Failure of the ventilation system shall activate the ESS (3.7) when required by IEC 60079 or indicated by the risk assessment. See 5.15.

Bonding and grounding 

Electrical and hydrogen systems shall be bonded and provision shall be made to accommodate grounding as defined in Clauses 8 and 10 of ISO 19880-1 to prevent inadvertent ignition sources due to the build-up of static charges and electric shock. See 9.8 and 9.9 for required verification tests.

Control systems

Electrical control systems, components of hydrogen dispensing systems and devices determined by the manufacturer to be safety-related control systems, shall comply with the requirements of IEC 60204-1 or equivalent regional standards.

The risk assessment in 7 shall determine what to do when there is a system fault on the process control or safety system.

Where the manufacturer’s risk assessment requires a response to abnormal states (faults) with a greater reliability than that achievable from the control system, the dispenser system shall be additionally equipped with an independent safety system or layer of protection. IEC 61508 and IEC 61511 can be used for specification, design, testing, operation and maintenance of such a safety system. See Clause 11 of ISO 19880-1.

The safety system could be composed of several safety functions activated manually or automatically. The configurations of process control and safety systems shall be documented. See ISO 19880-1 for guidance.

Illumination

Illumination techniques shall conform to the explosive atmosphere area classification of the dispenser system. Refer to IEC 60079. Illumination hardware shall be installed per the manufacturer’s instruction and conform to IEC 60204.

Point of sale equipment

Point of sale equipment shall conform to the explosive atmosphere area classification of the dispenser system. Refer to IEC 60079-10-1. Hardware shall be installed per the manufacturer’s instruction and conform to IEC 60204.

Electromagnetic compatibility and interference (EMC)

Hydrogen dispensers shall not emit electromagnetic noise that will interfere with other equipment at or near their sites and shall not be adversely affected by electromagnetic noise at or near their sites.

The electrical equipment and systems of hydrogen fuelling stations should comply with the applicable parts of the IEC 61000 series of standards. See ISO 19880-1 for guidance.

[bookmark: _Toc138863709]Emergency shutdown system (ESS)

The dispensing system shall operate in conjunction with an emergency shutdown system, which may be automatically activated by the dispensing system control system or manually activated. See ISO 19880-1 for guidance in establishing automatic actions based on the risk assessment in 7 and for provisions required for manual ESS connection and for coordination with the fueling station control.

The emergency shutdown system shall be operational at all times and override all other functions and operations in all operating modes of the dispensing system.

Activation of the emergency shutdown shall cut off the flow of hydrogen gas to the dispenser and vehicle for the dispensing system which initiated the shutdown by closing the automatic isolation valves.

Other emergency shutdown functions that may need to be considered in the risk assessment include:

vent any remaining gas in the dispensing system to an appropriate location;

send a shut-down signal to the hydrogen station control system;

send a shut-off signal to remove power to electrical components in the vicinity of the dispenser that are not suitable for classified areas.

Other emergency stop functions may need to be considered to leave the dispensing system in a safe state.

If the forecourt incorporates multiple dispensers, the need to execute an emergency shutdown for dispensers other than the affected dispenser shall be based on the risk assessment. (See 7)

Operation of the dispenser after the emergency shutdown is tripped shall require, as a minimum, an inspection as to the cause of the shutdown and a manual reset.

Recommended selection, placement and connection of the E stop shall be defined in the manufacturer’s documentation. See ISO 19880-1 for guidance.

[SOURCE: ISO 19880-1, 8.2.2.2 modified]

[bookmark: _Toc138863710]Dispensing requirements 

[bookmark: _Toc138863711]Control of dispensing

The dispenser shall meet the following requirements.

1. The user of the dispenser shall have the ability to start and stop the automatic fuelling process from the dispensing area. The user shall not be provided with the ability to control the fuel process manually.

The controls for start-up of the dispenser shall be located or oriented so that there is no possibility of accidental actuation. Switches, valves, etc., that can be activated with the power off and that can cause the system to function as soon as the power is restored shall not be used.

The fuelling process shall involve at least two steps to initiate hydrogen flow to the vehicle:

Removing the nozzle from the mounting and connecting it onto the vehicle receptacle (with instruction to the operator to ensure that the nozzle is correctly locked on to the vehicle receptacle); and,

Commencing the automated fuelling process by a second action, for example, pressing a button or through a human-machine interface (HMI). The user may only initiate fuelling once the nozzle is properly connected and locked to the vehicle.

The user interface of the dispenser shall provide all necessary information to operate and safely perform the fuelling process.

[bookmark: _Toc138863712]Dispensing temperature, pressure and flow rate

The ambient temperature at the fuelling station, and the temperature, pressure and mass flow rate of the hydrogen being dispensed shall be monitored. The station dispenser controller uses this data for the control system to manage the fuelling process.

The hydrogen temperature and pressure sensors measuring the delivery conditions of hydrogen to the vehicle shall be located upstream of and as close as possible to the dispenser hose breakaway device and as defined by the fuelling protocol, if applicable. Dispensing temperature of the hydrogen fuel shall be measured at less than 1 m upstream of the fuelling assembly.

NOTE	An example of fuelling protocol requirements for the fuel temperature and pressure sensor location is described in ISO 19880-1.

The ambient temperature sensor shall not be located in the direct sunlight or influenced by other thermal sources so as to provide an accurate reading.

The accuracy of the ambient and fuel delivery temperature sensors shall be within +/– 2 °C. 

The accuracy of the pressure sensor shall be within 1 % full scale.

Flow measurement shall be installed at the location in the dispensing system in the manner the manufacturer recommends, where minimum effect on the accuracy is expected.

Temperature and pressure sensors shall meet the applicable requirements of 5.11 and the flow meter shall meet those of 5.12.

[bookmark: _Toc138863713]Pressure integrity check (leak check)

Control systems on fuelling stations shall be designed to verify the integrity of the fuel hose, breakaway, nozzle and connection to the vehicle before the start of each fuelling process. The integrity test shall be able to detect a significant degradation of pressure (indicating a leak) and shall stop the fuelling process in the event of detection.

Additional high-pressure integrity checks during and/or after fuelling should be used until such time as the dispenser components have generated a satisfactory field data history.

[bookmark: _Toc138863714]Fuelling protocol and process limits	

Dispensers shall be equipped with a control system that utilizes a fuelling protocol to control the fuelling process. The fuelling protocol shall meet the requirements in ISO 19880-1.

Isolation valve(s) shall meet the requirements in ISO 19880-1 to shut off hydrogen flow to the dispenserand shall not be used for process control.

Subject to the fuelling station design, a second isolation valve may be required per ISO 19880-1 to automatically shut off in the station at the inlet of the hydrogen line to the dispenser; this possibility shall be accommodated in the dispenser control.

Separate control valve(s) shall be used for process control of the fuelling protocol.
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If the fuelling hose needs to be depressurized after dispensing, for example, to release the nozzle, it shall be designed to ensure air cannot enter into the dispensing system.

NOTE	ISO 19885-1 is being developed to define the design requirements and verification of fuelling protocols for a wide range of applications including road vehicles and fork-lift trucks.

[bookmark: _Toc138863716]Dispenser fault management

A risk assessment shall be conducted on the dispenser system. See ISO 19880-1 for the definition of dispenser system faults that shall be addressed as a minimum and for guidance in conducting the risk assessment.

The ability to activate an automatic Emergency Shutdown System (ESS) shall be provided if the dispensing control system detects a fault requiring isolation. See 5.15 and ISO 19880-1.

Each dispenser shall be equipped with means to indicate the reason for any shutdown.









When applying requirements of “Design of equipment assemblies” (Clause 5 of IEC 60079-46 edition 1.0), an assessment shall be made to confirm that the construction of all parts of a gaseous hydrogen dispenser is to be in accordance with industry-recognized engineering principles related to safety, durability and maintainability and fit for intended use, taking into account the following specific parameters.	Comment by Jim Munro: Replaced with requirements in latest draft

1. The dispenser cabinet is durable and structurally adequate to protect equipment, components and parts contained within as well as protection to the operator and general public.

1. Individual components and parts associated with the dispenser must be capable of operating within the temperature and pressure range as specified by the manufacturer.

1. The assembly of components and parts within the dispensers are secure to guard against damage and any effects of vibration.

1. Provisions for adequate mounting to provide over support during operation.

1. Components and parts that require servicing, adjustment or replacement are readily accessible.

1.  Provision of a means to protect the fuelling hose and nozzle from damage when not in use.

1. Material in contact with hydrogen is compatible with particular attention given to hydrogen embrittlement, permeability and hydrogen accelerated fatigue. The material compatibility shall be documented by the component manufacturer or an independent third party.

[bookmark: _Toc138863717]Qualification tests

[bookmark: _Toc138863718]General

The following tests have been selected in consultation with ISO TC 197 experts to support a common approach in assessing gaseous hydrogen fuel dispensers and shall be conducted by the ExTL as part of the type testing programme when issuing an IECEx test report (ExTR) using the IECEx ExTR blank IEC 60079-46, along with the ExTR Addendum_1A for H2 dispensers (associated with this OD 290), which are available from the IECEx website at www.iecex.com/
members-area/documents/extr-blanks.

These qualification tests are intended to be performed to verify a design. Changes to the initial design require requalification and testing as deemed necessary.

The performance of a compressed hydrogen gas dispensing system shall meet the applicable requirements when tested as described herein. During these tests the dispensing system shall be operated according to the manufacturer’s instructions. If any indications are observed during the tests that the equipment will not continue to meet the requirements in normal service conditions, supplementary tests shall be conducted as deemed necessary to ensure safe service.The purpose of these tests is to ensure proper assembly within the dispenser system.

[bookmark: _Ref138859176][bookmark: _Toc138863719]Standard tTest conditions

Representative samples of a dispensing system and its component parts are to be subjected to the tests described in these requirements.

Test gas and liquids as specified in these requirements shall be:

hydrogen, helium, hydrogen mixtures or helium mixtures for leakage tests,

liquids (e.g., water) or gases for strength tests, or

hydrogen, helium, nitrogen or dry air for all other tests.

NOTE	The above selections presume that individual components have already been tested for hydrogen compatibility as part of their component qualification. The purpose of these tests is to ensure proper assembly within the dispenser system.

Samples selected for testing shall be representative of production and be conducted with the test gas and liquids specified for the tests as:

1. hydrogen, helium, hydrogen mixtures or helium mixtures for leakage tests; or

t) hydrogen, helium, nitrogen or dry air for all other tests

All tests shall be conducted with the inlet pressure maintained at least 110% of the manufacturer’s specified maximum allowable working pressure (MAWP), unless otherwise specified.

Tests are to be conducted at room temperature. Unless otherwise stated, testing at room temperature shall be conducted between 15 °C minimum and 30 °C maximum.

[bookmark: _Ref138861216][bookmark: _Toc138863720]Leakage test

[bookmark: _Ref138861259]Test mMethod

This test shall be conducted using test gases for leak tests as specified in A.5.2A.2.1.

All manual and shut-off valves shall be held in the normal operating position for fuelling.

The dispenser, including any fuel temperature cooling system associated with the dispenser, shall be tested at the higher value of either the MAWP or no less than 90% of the set point of the pressure relief device protecting the dispenser components and vehicle tank.

[bookmark: _Ref138861236]Acceptance criteria

Excluding leakage to a safe vent during the disconnection of a nozzle, all dispenser parts, including joints and connections, shall be bubble-free for at least 1 min and not show detectable pressure loss.

[bookmark: _Toc138863721]Impact test

Test mMethod

This test shall be conducted at room temperature and minimum temperature specified by the manufacturer.

The non-metallic (plastic) panel should be in place on the dispenser cabinet. It shall be struck with a single impact produced by a pendulum consisting of a 50 mm diameter steel ball weighing 0,525 kg suspended by a cable that provides a minimum of 1,3 m between the centre of the ball and the hinge point at the other end of the cable. See Figure A.1 for the test setup.

The ball shall have an at-rest position not more than 25 mm clear of the panel without any object interfering with the cable. The point of impact shall be determined as the point most likely to result in a failure when hit. The pendulum shall be raised along its arc until the ball is 1,3 m vertically above its at-rest position, and then released.

For the cold impact test, samples shall be conditioned at minimum ambient temperature specified by the manufacturer for at least 24 h.

The conditioned samples shall be removed from the conditioning environment, quickly clamped into place on the dispenser cabinet, and impacted as previously described.

Alternatively, the resistance to impact test in IEC 60079-0 may be used.

OD 290 NOTE  To use the test in IEC 60079-0 the dispenser will need to be placed on its side.  The high of fall of the impact head shall be such as to deliver and energy of 6,7 J.

[image: ]

[bookmark: _Toc120106179]Figure A.1 – Impact test

Acceptance criteria

Non-metallic (including plastic) panels used as part of a dispenser cabinet shall withstand a single impact of 6,7 J without developing cracks or other openings that expose bare live parts or gas-confining parts when subjected to room temperature and cold temperature impacts.

[bookmark: _Toc138863722]Dispenser shutdown test

Test mMethod

A device simulating an emergency shutdown system (ESS) shall be provided on the dispenser in accordance with the dispenser manufacturer’s instructions. The dispenser shall be used to fill an appropriate storage container. The gas supply pressure to the dispenser shall be maintained within the pressure limits specified by the dispenser manufacturer for normal operation.

The dispenser shall be operated to allow gas to flow into the storage container. While gas is flowing, the simulated ESS shall be activated. The dispenser shall cause gas flow to stop within 5 s of the activation of the ESS.

This test shall be conducted for all inputs that can activate the ESS.

Acceptance criteria

A dispenser shall disable the flow of gas to the vehicle within 5 s when the ESS is activated. See 5.14.

[bookmark: _Toc138863723]Hose rupture

General

If it is possible to carry out this test without a fuelling protocol, then it shall be conducted as a type test for the dispenser. If this is not possible, the test shall be conducted when the dispenser is integrated with a fuelling protocol as the first-of-the-kind test.

Test mMethod

A tee fitting shall be installed at the downstream of the dispenser fuelling hose and upstream of the nozzle. The hose shall be attached to one of the “through” ports of the tee fitting. A fast-opening valve shall be installed on the other “through” port. The nozzle shall be attached to the “stub” port of the tee. The test setup is shown in Figure A.2. The tank size (storage container in Figure A.2) shall be between 50 l and 249 l. The tee fitting and valve shall have a combined flow coefficient (Cv) as close as practical to that of the hose. A valve permanently mounted inside the dispenser with a Cv less than the hose may be used in place of the temporary test setup. For safety reasons, the valve shall be secured so as not to move when the valve is opened to allow full flow. The nozzle shall be attached to an appropriate storage container.

The gas supply pressure to the dispenser shall be maintained at least 90% of the maximum operating pressure (MOP). With the valve closed, the dispenser shall be operated to cause gas to flow into the storage container. After the fuelling hose pressure reaches 100% of the MOP, the test valve shall be opened. The dispenser shall cause the flow of gas to stop within 5 s of the opening of the fast-opening valve. This test shall be successfully conducted 5 times.

Acceptance criteria

Dispenser controls shall incorporate shutdown protection in the event of a rupture or rapid depressurization of the fuelling hose during refuelling.

[image: ]

[bookmark: _Toc120106180]Figure A.2 – Hose rupture test setup

[bookmark: _Toc138863724]Hose breakaway test

Test mMethod

The device being tested shall be installed as specified by the manufacturer in a simulated dispenser with a breakaway device and simulated fuelling hose assembly. The test shall be performed at ambient temperature and the maximum allowable working pressure (MAWP) in the most critical direction. If the most critical direction cannot be determined, then additional tests will be required to test all directions that are a concern.

A direct tensile force shall be applied in the most critical direction beginning at a force less than 220 N and increasing until the device separates. The device shall separate between 220 N and 1 000 N. The flow of gas from either half shall cease and shall not leak in excess of the specification in ISO 19880-3.

Acceptance criteria

When tested in accordance with the above method, the device shall separate upon application of a maximum pull force as specified in ISO 19880-3 The device shall separate upon application of a maximum pull force of 1 000 N but not less than 220 N when the device is installed as specified by the manufacturer. Upon separation under the pressurized condition, the flow of gas from the inlet component shall cease, and the flow of gas from the outlet component shall either (1) cease within 1 s or (2) bleed down the attached hose relieve the hydrogen in a safely controlled manner, for example through a maximum 1,5 mm orifice.

Additionally, there shall be no significant damage, distortion or deformation of the hardware attaching the breakaway to the dispenser.

[bookmark: _Toc138863725]Preventaiton of eElectrostatic discharge test

Test mMethod

To prevent harmful effects of electrostatic discharge,A an electrical potential ranging from 0 to 1 000 V dc shall be applied between the outlet of the dispenser nozzle and the point on the dispenser intended for attachment of the electrical grounding means. The current between these two points shall be measured. The electrical resistance shall be calculated using the following equation:

R = V / I

where

R = resistance (Ω)

V = applied potential (V dc)

I = measured current (A)

NOTE 1 The above bonding connection(s) may be also connected to the bonding connection to ground in A.2.8.

NOTE 2 See ISO 19880-1 for guidance.

Perform the resistance test at a value less than or equal to 24 V.

Acceptance criteria

The dispenser nozzle and fuelling hose shall be electrically continuous with the dispenser electrical grounding means.

The bonding resistance from the point where the nozzle contacts the vehicle receptacle back to the bonding connection to ground shall be less than 1 MΩ.

NOTE Even though the fuelling assembly needs to provide the electrical continuity required to meet this requirement, the hose assembly does not necessarily have to meet this requirement if separate bonding is provided within the fuelling assembly.

All dispenser hydrogen piping, equipment, frames and enclosures not addressed in A.2.8 shall also be bonded to less than 1 MΩ to the bonding connection to ground described above or another ground with a resistance of less than 1MΩ.

[bookmark: _Toc138863726]Dispenser Earth (ground) continuity test

Test mMethod

The electrical resistance between the point of connection of the equipment bonding means and each non-current-carrying metal part shall be determined by measuring the potential drop between the two points when an alternating current of 20 A, derived from a power supply of not more than 12 V, is passed between the two points, dividing the measured potential drop by the current.

Acceptance criteria

A dispenser shall be constructed so the dispenser cabinet, frame and similar non-current-carrying metal parts are electrically continuous to the means provided for equipment bonding. This provision shall be deemed met when the electrical resistance between the point of connection of the equipment grounding means and any non-current-carrying metal part is not more than 10 Ω, unless not in compliance with applicable electrical codes (nonconductive finishes may be scraped from the test points).

Electrical equipment and associated frames and enclosures that can become energized under first fault conditions shall be bonded and designed to be grounded as defined in IEC 60204-1 to prevent electric shock.

[bookmark: _Toc138863727]Dielectric voltage-withstand test

Test mMethod

When connected in the manner intended to a supply circuit of rated voltage and frequency, the dispenser shall be operated to equilibrium temperature. At the conclusion of the operating period specified, the applicable dielectric withstand test(s) specified below shall be conducted.

During the dielectric withstand tests, a 500 V-A or larger transformer, having an essentially sinusoidal output voltage which can be varied, shall be used. The applied potential shall be increased gradually from zero until the required test voltage is reached and shall be held at that value for at least 1 min. The use of a 500 V-A or larger transformer is not necessary if the high-potential testing equipment used maintains the specified high-potential voltage at the equipment during the test.

1. A dispenser shall be capable of withstanding, for at least 1 min without breakdown, the application of a rated frequency potential between high-voltage live parts and dead metal parts, and between live parts of high- and low-voltage circuits. The test potential shall be:	Comment by Jim Munro: I believe this should be low voltage and, where used, low voltage should be extra low voltage.  

1 000 V plus twice rated voltage; except:

1 000 V for motors rated at not more than 373 W and not more than 250 V.

When higher than rated voltage is developed in a motor circuit through the use of capacitors, the rated voltage of the appliance shall be employed to determine the dielectric withstand test potential, unless the developed steady state capacitor voltage exceeds 500 V, in which case the test potential for the parts affected shall be 1 000 V plus twice the developed voltage.

v) A low-voltage circuit shall be capable of withstanding, for at least 1 min without breakdown, a rated frequency potential of 500 V applied between low-voltage live parts of opposite polarity and between low-voltage live parts and dead metal parts.

The dielectric withstand test between low-voltage parts of opposite polarity need not be conducted on the complete assembly if the components have been separately subjected to this test condition.

The arrangement of the test circuit shall be such that, if the dielectric material breaks down, a positive signal will be obtained, rather than depending upon a visual inspection of the material.

Acceptance criteria

Adequate dielectric shall be interposed between ungrounded current-carrying parts and those external surfaces which can be contacted and shall be capable of withstanding the voltages of A.2.9.1.

[bookmark: _Toc138863728]Dispenser cCabinet test for dispensers designed for outdoor use (IP test)

Test mMethod

Dispenser cabinets shall be subjected to the IP test aligned with the IP rating declared by the manufacturer but as a minimum shall be subjected to IP23 in accordance with IEC 60529.	Comment by Jim Munro: This is slightly different to the wording in the draft standard but makes more sense.  We should comment. 

Acceptance criteria

A dispenser for outdoor installation shall be constructed so that it will function normally when subjected to a simulated rainstorm. It shall also prevent any significant foreign objects from entering. See item e) of 5.2.1. Dispensers designed for outdoor use shall satisfy the IP rating as tested in A.2.10.1.

[bookmark: _Toc138863729]Marking and label adhesion and legibility test

Method

The test shall be conducted as follows.

1. Adhesive-type marking materials shall be applied to the particular type of finish used on the dispenser in production. A sample metal panel of this finish shall be cleaned with a solvent and dried. Half of the panel shall be wiped with a clean cloth lightly oiled with SAE-30 medium machine oil. Two samples of marking material shall be applied to the panel, one on the dry area and one on the oiled area. Test samples shall be applied with firm pressure, unless the manufacturer’s application instructions specify otherwise. Each sample shall be allowed to set for 24 h at room temperature.

Each sample of marking material shall exhibit

i) good adhesion and no curling at edges;

ii) no illegible or defaced printing when rubbed with thumb or finger pressure; and

iii) good adhesion when a dull metal blade (as the back of a pocketknife blade) is held at 90 degrees (1,57 rad) to the applied marking and scraped across the edges of the marking.

1. Non-adhesive-type marking material shall exhibit no illegible or defaced printing when rubbed with thumb or finger pressure. Two samples of marking material shall be tested.

1. Samples of both adhesive- and non-adhesive-type marking materials shall then be placed in an oven for a period of 2 weeks with the oven temperature maintained at:

i) 175 °C for Class II A1, II A2, II A3, II A4 and III A1 marking materials, or

ii) 120 °C for Class III A2 and III B marking materials.

Following the oven test, adhesion and legibility of the samples shall be checked again as specified in items a) and b) above.

Samples shall then be immersed in water for a period of 24 h, after which adhesion and legibility shall be rechecked as specified in items a) and b) above.

Good adhesion and legibility qualities shall be obtained for all samples under the above-specified test conditions.

Final acceptance of marking materials shall be based on the suitability of the application of the marking material to the dispenser.

Acceptance criteria

The adhesive quality and the legibility of marking materials shall not be adversely affected when the marking materials are exposed to heat and moisture as specified in the following above test method.

[bookmark: _Toc138863730]Routine tests

Each dispensing device assembly shall satisfy the acceptance criteria specified in A.5.3.2A.2.2.2 when tested according to the test method described in A.5.3.1A.2.2.1, as a routine production line test.




[bookmark: _Toc138863731]
(Informative)
Examples of hazardous area classification (from ISO DIS 19880-2)

Figure B.1 is informative and shows typical examples of explosive atmosphere hazardous area classification for a dispenser in accordance with IEC 60079-10-1.

A hazardous area can be configured by the application of protection measures as described in IEC 60079-10-1.



Note 1        A hose and nozzle connection point is not considered to create a hazardous area.

Note 2 Protective measures include gas-tight partitions or walls, pressurisation (from a safe area), gas detection, ventilation, continuous vapour barriers, and other means. Certified protection systems may also be used.



Figure B.1 — Examples of internal hazardous areas for dispenser



Note for OD 290: Above hatching indicates a Zone 1 hazardous area
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