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Introduction 

IECEx Working Group, ExMC WG19 was formed following decision 2021/26 and has continuously worked to position IECEx as a key figure for international conformity assessment within the Hydrogen Economy.  ExMC WG19 continues to work closely with other institutions including ISO TC 197 “Hydrogen technologies”, IEC TC 105 “Fuel Cells”, the Hydrogen Council, IRENA (International Renewable Energy Association and AFID (Alliance for Industrial Decarbonisation).   Such work has involved:

Original development and issue of the IECEx Scheme Document, OD 290 to provide harmonisation in IECEx Certification of H2 equipment, components and systems
The development and successful running of the 2024 IECEx International Hydrogen Conference in Singapore on 28 May 2024
Monitoring and updating of IECEx OD 290.

As part of its on-going activities, ExMC WG19 held a face to face meeting on 30 May 2024 in conjunction with the 2024 IECEx Hydrogen Conference to progress with the revision and updating of OD 290.

This document provides ExMC with a copy of the report of the 30 May 2024 WG19 Singapore meeting and will be further supplemented by a presentation of the work undertaken and continuing within WG19 during the September 2024 ExMC Meeting.

Members are requested to consider the 4 Recommendations contained within the report:

Recommendation 1 – New Terms of reference
Recommendation 2 – Use of the term Low Emission Hydrogen
Recommendation 3 – Endorsement of the Revised edition of OD 290
Recommendation 4 – Up issuing of IECEx Certificates of Conformity to the latest requirements of OD 290


IECEx Executive Secretary




Address:	Level 17, Angel Place	123 Pitt Street	Sydney NSW 2000	Australia		Contact Details:	Tel: +61 2 46 28 4690	e-mail: info@iecex.com 	http://www.iecex.com






	


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

Meeting of IECEx ExMC Working Group WG19 – Hydrogen Technologies 
held on Thursday 31st May 2024

08:30am to 16:00pm 

Meeting Location:  	Concorde Hotel Meeting Room
				100 Orchard Rd, Singapore 238840

MEETING REPORT + AGENDAMain object of the meeting was to consider a Draft for the revision of IECEx Operational Document, OD 290, as prepared by the Task Team – re agenda item 5. 



Revised Meeting report issued to included updated Revised draft for OD 290 and addition of Annex A – Items to be raised with ISO TC 197 

Attendance:
Thorsten Arnhold Convener, Stahl, DE
Paul Meanwell, IECEx Chair, ZA
Katy Holdridge, IECEx Vice Chair, UL Solutions, US
Xu Jianping, IECEx Treasurer, NEPSI, CN
Tetsufumi Ikeda, ISO TC 197 Chair, HysSUT, JP
Andrei V Tchouvelev, ISO TC 197/SC1 Chair, Hydrogen Council, CA
Martin Thedens, IEC TC 31 Chair, PTB, DE
Jim Munro, IECEx ExAG Convener, Jim Munro Compliance, AU
Frank Lienesch, IECEx ExTAG Chair, PTB, DE
Marty Cole, Hubbell, CA
Qi Lingyi, Warom, CN
Lu Qiao (Lucy), CQM, CN
Jeff Strath, CTE, AU
Klauspeter Graffi, TUV Rheinland, DE
Kevin Wolf, Intertek, US
Hidenori Tomioka, HySUT, JP
Minari Kogane, TIIS, JP
Sungmi Jung, TIIS, JP
Ulrick Jacobs, TUV SuD Product Service, DE
Rob Kohuch, QPS, CA
Chris Agius, IECEx Secretariat
Geoff Slatter, IECEx Secretariat

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

The Convener welcomed members to the meeting and extended a special welcome to experts and Officers of ISO TC 197 and its SC1.

The meeting noted apologies.

2. WG19 Terms of Reference
To review Terms of Reference, previously established to start the WG19 work.

The meeting took a discussion and reviewed the current title and ToR of WG19 and agreed to propose the new Title and ToR above in the text box below.

Current:
Title:  Application of IECEx to the Hydrogen Economy

ToR: To consider the business case for integrating Standards (including ISO and IEC), associated with the Hydrogen Economy into the IECEx System for reporting to the IECEx Executive and if accepted prepare IECEx Scheme documents for approval by the ExMC

Proposed Revision:
Title:  Hydrogen Technologies

ToR: Reporting to the ExMC on IECEx matters relating to coverage of Equipment, Systems, Services and Competence of Persons associated with Hydrogen, including the development and maintenance of IECEx Scheme documents dedicated to Hydrogen Energy Technologies and systems under direction from the IECEx ExMC and in consultation with other IECEx Committees, WGs and stakeholder groups. 

RECOMMENDATION 1: That the ExMC accept the proposed new Tittle and Terms of Reference.

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

This item was covered during the discussion under item 4. 


4. Feedback from the 2024 IECEx International Hydrogen Conference
A recap over the 2024 IECEx International Hydrogen Conference held the day prior, 29th May 2024 Singapore:
· Key issues raised
· Items for WG19 to consider that are not already being addressed 
· Status on development of International Standards, eg ISO 19880-2
 
The meeting noted the information presented during yesterday’s IECEx 2024 Conference in Singapore but also noted various initiatives from various countries, noting the importance of promoting the existing standards and conformity assessment services and structures that are currently in place within IEC and ISO.  The meeting did note that many of the issues discussed during yesterday’s conference are in line with the current work of this WG19 but did note the message from the IEC TC 105 Chair presentation regarding closer cooperation with and use of the use of IECEx in fuel cells and agreed to have a focus on TC 105 standards and activities.





In addition, the meeting charged the Convener and Secretary to meet with the IEC TC 105 Officers to explore and elaborate on the items raised during the TC 105 Chair’s presentation.

ACTION: That the WG19 Convener and Secretary meet with the TC 105 officers to elaborate on matters raised during the TC 105 Chair’s presentation at the Singapore 2024 IECEx Hydrogen Conference.


The meeting also noted the references during the conference to “Low Emission” Hydrogen as opposed to colour coding that have been noted in other fora.  The meeting agreed to use the reference to Low Emission Hydrogen as opposed to using colour coding.
  
RECOMMENDATION 2: That the ExMC accept use of the term “Low Emission” Hydrogen as opposed to colour coding that maybe be used in other discussions.


5. Report from Task Team on OD 290 Revision – Dr Jim Munro 
To receive a report on work undertaken within the Task Team to prepare a proposed Draft Revision of OD 290.

The meeting is asked to consider the draft Revision of OD 290, inserted below, with a view to prepare a version for submission to the IECEx Management Committee for their approval during the September 2024 IECEx annual meeting.

Document for consideration:
· ExMC WG19-015A – Draft revision of OD 290

The meeting undertook a detailed review of a draft revision to OD 290 as prepared by the WG19 Task Team agreeing to focus the current revision on the application of OD 290 to gaseous hydrogen dispensing equipment with a further review of OD 290 for application to Fuel Cells and IEC TC 105 standards.

Following a detailed review and changes made the WG19 meeting agreed to present a revised version of OD 290 for submission to the ExMC for approval.  

As part of the discussions, the meeting agreed to delete the Marking/Label test from the draft OD as this is covered by IEC 60079-0.


RECOMMENDATION 3: That the ExMC agree with the draft revision for OD 290 as finalised during the WG19 Singapore meeting and agreed to proceed to ExMC Voting via correspondence.

In arriving at this decision the meeting noted the value in moving forward with a revised version sooner rather than later as this updated draft version is better aligned with the expected version of ISO 19880-2 that should be published in due course, noting that the current draft for ISO 19880-2 while being issued for voting, may require a further version depending on comments received at the voting stage. 



The meeting also noted that conveying the value of this latest revised Draft OD 290 to the broader ExMC Membership and requested that the Secretariat and Task Team Leader prepare an explanatory introduction when issuing the draft for ExMC Ballot Voting.

The version that was concluded during the meeting is attached below.





ACTION: Secretariat to format the Draft agreed during the meeting and issue to ExMC for voting via correspondence.


6. Status of Operational Document IECEx OD 290 and Supporting Documents
Status report and discussion concerning the application of IECEx OD 290 and consideration of any adjustments to IECEx OD 290 or supporting documents, namely 
· Technical Capability Document, TCD
· IECEx Standard Test Report form IEC 60079-46 + OD 290 Addendum

6.1	IECEx OD 290
	To note the current application of OD 290.
	

The meeting noted this was covered under earlier agenda but noted 500 CoCs for H2 and 51 CoPC Certificates for Unit 011 in the IECEx On-Line Certificate system.

The meeting also noted the cooperation with ISO TC 197 SC1 regarding content and questions for Unit 011.

The topic of Issued IECEx CoCs to H2 dispensers, prior to the application of OD 290, was raised in terms of should there be any action to update / up-issue Certification of those items covered to ensure compliance with OD 290 requirements?  

The meeting discussed this at length noting that normally the up issuing of a certificate to later requirements is not normally required but agreed that this is a special situation, in that while IECEx CoCs issued, at the time, according to the general assembly requirements of IEC 60069-46 may or may not comply with OD 290 and agreed to propose the following recommendation to ExMC (IECEx Management Committee).


RECOMMENDATION 4 3: That the ExMC agree to require issued IECEx Certificates (except Unit Verification CoCs) covering Hydrogen dispensers, issued prior to the application of OD 290 to be up issued to OD 290, or ISO 19880-2, (if available) or cancelled by the end 2027.


6.2	IECEx Technical Capability Document, TCD

The meeting noted the current edition of the TCD noting the need to add provision for the additional test for “Proof of Pressure” with the provision of adding # symbol to allow testing at other locations and removal of the label test from the TCD.

ACTION:  ExMC WG2 is requested to update the IECEx Technical Capability Document accordingly.


6.3	IECEx Standard Test Report For, ExTR for IEC 60079-46 and OD 290 Addendum
	To note the current editions of the Standard Test Report Forms for IEC 60079-46 and OD 290 Addendum

	
The meeting noted that ExTR draft blanks have been submitted to ExTAG WG1 covering ISO 19880-3, 19880-5 and 17268.

Meeting noted that the Task Team is to now update the ExTR 60079-46 Addendum for OD 290 to present to ExTAG WG1 once the revised OD 290 is approved by the ExMC.

ACTION:  WG19 Task Team to prepare an updated version of the ExTR 60079-46 Addendum for OD 290 to present to ExTAG WG1, once ExMC approves the revised OD 290.


7. 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.  To consider other areas associated with Personal Competence, within the IECEx CoPC Scheme.

The meeting also noted the cooperation with ISO TC 197 SC1 regarding content and questions for Unit 011.

ACTION:  Secretariat to contact ISO TC 197 SC1 Chair for assistance with the bank of Questions for IECEx CoPC Unit 011.
	

8. Consideration of status on Coverage of IEC TC 105 Fuel Cell Standards
To receive an update on the cooperation with IEC TC 105 Fuel Cells and Discussions with IEC TC 105 Officers regarding the establishment of a formal liaison between IECEx and TC 105.

8.1	To Note IEC TC 105 projects list and possible new Projects, eg  IEC 62282-8-202: Power 	to Power applications
The meeting noted the positive discussion during yesterdays conference and the presentation by the TC 105 Chair and actioned the Convener and Secretary to hold a follow up meeting with the TC 105 Officers to consider areas of coverage by IECEx, likely to be certain safety standards of TC 105 and aspects of Unit 011 of the COPC Scheme



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

The meeting noted the activities of IRENA and agreed that it is important for IECEx to continue to maintain cooperation with IRENA


10. Promotion/Marketing activities for IECEx coverage of Hydrogen

Given the success of yesterdays conference the meeting agreed the value of preparing articles for both HazardEx and Etech.  Also the meeting noted that the recordings of the conference are to be used by IEC COMMS department for further promotion, eg Youtube etc.

The meeting noted Andrei’s connection with HySafe (an international association for  Hydrogen safety), and appreciated his offer to connect with them, noting a planned conference for 2025.  Andrei also noted the IEA (International Energy Agency), H2 TCP (Technology Collaboration Programme)  Task 43 covers Hydrogen safety.

11. Other Matters

Katy raised the need for a review of our IECEx rules to reflect the use of ISO standards not just IEC citing various clauses in IECEx 02 as examples where only IEC Standards are referred to as International Standards, with the meeting agreeing to task the Secretary with an initial review and then consult with ExMC WG1 Convener. 

ACTION:  Secretariat to conduct an editorial review to ensure that ISO Standards are not being excluded from the language used in the IECEx Rules of Procedures and prepare amended versions for consideration by ExMC. 


12. Next meeting

To be advised but to coordinate with other events, eg Operational meetings / conference 

13. Close

The Convener closed the meeting at 1545pm thanking the Task Team for their preparatory work and to Andrei and TC 197 folk for the excellent cooperation.





ANNEX A
Items to refer back to ISO TC 197 regarding FDIS 19880-2


Feedback to ISO 197/SC 1 WG19 from IECEx ExMC WG19
The proposed revision of IECEx 290, some of which is based on the technical requirements of the latest drafts of FDIS ISO-TC197-WG19_19880-2  was considered by IECEx ExMC WG19 on 31 May 2024.  During the meeting it was agreed that the following recommendations should be submitted to ISO 197/SC1 for changes to the latest draft.
1. There are a number of references to the possible application of local regulations, but this is unlikely to be possible for the process of testing and certification of equipment.  It is recommended that this references be deleted or as an alternative moved into notes.  The following clauses are affected:
0. 5.1 h) – suggest delete
0. 5.2.2.2 b)- suggest delete 
0. 5.4 A.2.4 a) b) c) d) - suggest be reworded as follows:
2. Piping and fittings used to transport hydrogen in the dispenser shall conform as a minimum to ISO 15649. See A.5.3 for the service requirements.  
2. Component pressure ratings shall meet or exceed the dispenser system MAWP. See Table 1 in ISO 19880-1 and A.5.3.
2. Piping and fittings shall be made of materials compatible with hydrogen service. See A.5.3.
2. Piping and tubing design, fabrication, testing and welded joints shall be done in accordance with ISO 15649 as minimum.
0. 5.5 – delete “As an alternative, an equivalent SIL-rated control may be used when allowed by local/national regulations.”
0. 5.7 Paragraph 1– delete “or a national or regional piping standard”.
0. 5.7 Paragraph 2– delete “or national/regional regulations”.
0. 5.12 a) Delete “and to accuracy required by national or local regulations)”.
There may be other instances we have missed. 
1. In 9.5.1 the test involving impact at low temperatures seems to include different requirements for impact of low temperatures over a period of time and the temperature of the impact test.  It is also complicated by the need to “quickly clamped into place on the dispenser cabinet” which will inevitably lead to reduction on temperature when the impact test is done.  We recommend deleting the words “quickly clamped into place on the dispenser cabinet” and then applying the test in IEC 60079-0.
1. For 9.13 Marking and label adhesion and legibility test – we believe this test is unnecessarily onerous.  We don’t require such tests in IEC 60079-0, even where equipment may be used in more onerous environments.  We recommend these tests be deleted. 
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Harmonized procedures for IECEx certification of equipment, components and systems associated with the production, dispensing and use of gaseous hydrogen.  For consideration during the 30 May 2024 WG19 Meeting







Introduction





A Task Team of the IECEx WG19 was tasked with the preparation of a draft revision to IECEx Operational Document OD 019, based on discussions during the last meeting of WG19 held 22 August 2023. Refer to ExMC WG19-013 meeting report



This document, is the result of decisions and work done by the Task Team, led by Dr Jim Munro and is issued for consideration by WG19 during the 30th May 2024 Singapore Meeting.



The goal being to prepare a final version for submission to the 2024 annual Meeting of the IECEx Management Committee, ExMC in Brazil.



To assist Members changes to the current edition of OD 290 are shown via the use of the tracking tool.



This Version B document, ExMC WG19-015B, includes the changes as agreed during the 30th May 2024 Singapore meeting of the WG19.  



Chris Agius

IECEx Secretary
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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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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 have issued the following forms:

a) has also issued a dedicated test report formats (ExTR blanks) to support the consistency in reporting test and assessment results.

b) A technical capability document (TCD) to assist in determining the capability of ExTLs/ExCBs to conduct testing and assessment according to this OD 290 and International Standards referenced in this OD 290

This document is to be used by all IECEx certification bodies and IECEx testing laboratories when assessing and issuing IECEx certificates of conformity according for gaseous hydrogen dispensing equipment, components and systems for light and heavy-duty vehicles 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: _Toc168078602]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.

This document is presented as an IECEx Scheme document and may contain  requirements of a technical nature, for equipment, components and systems, in order to achieve a uniform application by all ExCBs and ExTLs when assessing compliance to certain international standards, e.g. IEC TS 60079-46 for assemblies.  This OD 290 will be further revised and updated as new or revised international standards have been published.  For example, Annex A and Annex B contain technical requirements for gaseous hydrogen dispensers as an assembly, that align with requirements contained in draft standard ISO/DIS 19880-2.  The technical requirements in Annex A and Annex B will be deleted when that standard is published.  Other Annexes may be added to this document when other relevant standards are under development.

NOTE The 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: _Toc168078604]References

The following document are referenced in this standard.  The latest editions of those documents apply, except where indicated.



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

ExMC/271/CD IECEx Procedures for the Processing of Applications for Extension of Scope from ExCBs and ExTLs




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

IECEx Guide 02A, Guidance for Applicants seeking IECEx Certification under the IECEx Certified Equipment Scheme, IECEx 02

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

IEC 60079-0, Explosive atmospheres - Part 0: Equipment - General requirements 

IEC 60079-1, Explosive atmospheres - Part 1: Equipment protection by flameproof enclosures “d”

IEC 60079-2, Explosive atmospheres - Part 2: Equipment protection by pressurized enclosure “p”

IEC 60079-7, Explosive atmospheres - Part 7: Equipment protection by increased safety "e"

IEC 60079-10-1, Explosive atmospheres – Part 10-1: Classification of areas – Explosive gas atmospheres

IEC 60079-11, Explosive atmospheres - Part 11: Equipment protection by intrinsic safety “i”

IEC 60079-13, Explosive atmospheres - Part 13: Equipment protection by pressurized room "p" and artificially ventilated room "v"

IEC 60079-18, Explosive atmospheres – Part 18: Equipment protection by encapsulation “m”

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

ISO 80079-36, Explosive atmospheres - Part 36: Non-electrical equipment for explosive atmospheres – Basic method and requirements

ISO 80079-37, Explosive atmospheres - Part 37: Non-electrical equipment for explosive atmospheres – Non electrical type of protection constructional safety ”c” control of ignition source ”b”, liquid immersion ”k”

ISO 19880-1, Gaseous hydrogen – Fuelling stations - Part 1: General requirements (for information and support for later sections, but not for certification.  Relevant requirements for dispensers are included in Annex A of this OD)

ISO 19880-3, Gaseous hydrogen – Fuelling stations – Part 3: Valves

ISO 19880-5, Gaseous hydrogen – Fuelling stations – Part 5: Dispenser hoses and hose assemblies

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

[bookmark: _Toc108714628][bookmark: _Toc168078605]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 – for assemblies, 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 (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.

ISO 19880-3 – for valvesfor valves

ISO 19880-5 – for dispenser hoses and hose assembliesfor hoses



ISO 17268 - 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

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.

[bookmark: _Toc108714629][bookmark: _Toc168078607]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: _Toc168078608]Requirements to be met by ExCBs and ExTLs

[bookmark: _Toc108714631][bookmark: _Ref158369289][bookmark: _Ref158369949][bookmark: _Toc168078609]Applications

To be able In order to issue IECEx certificates of conformity, IECEx test reports (ExTRs) for “Gaseous hydrogen fuelling stations” as well as issuing and IECEx quality assessment reports (QARs) for the manufacturing quality of these products, , in line with this ODoperational document 290, ExCBs and ExTLs shall make application to the IECEx Secretariat using the following forms, as relevant:

· New ExCBs and ExTLs - Forms F-008 and F-009 respectively

· Existing ExCBs and ExTLs – Form F-011

The following shall be included in the application for the purposes of certifying gaseous hydrogen dispensers:

This OD in conjunction with IEC TS 60079-46

ISO 19880-3 

ISO 19880-5

ISO 17268 

As testing for the above standards is likely to be done by witness testing using OD 024, some bodies may have trouble obtaining local accreditation.  Where this is the case, surveillance visits will not be required for bodies that hold local accreditation for other standards in their scope. 

ADD TEXT RE NOT REQUIRING ANNUAL SURVEILANCE IN NOT ACCREDITED FOR ABOVE THREE STANDARDS. – DELETE ONCE ABOVE IS ACCEPTED BY CHRIS.

An IECEx Technical Capability Document (TCD) with the Sections for ISO 19880-3, ISO 19880-5, ISO 17268 and OD 290 completed by the ExTL will be checked at the next assessment visit.  

The ExCBs/ExTLs shall have the staff resources with a thorough understanding of ISO/TR 15916 and the above documents. They shall maintain written procedures demonstrating how they propose to comply with this operational document.

Once other standards in the ISO 19880 series have been issued, they may also be included in an application.

[bookmark: _Ref158369498][bookmark: _Toc168078610]Additional standards that must be in the scope of the ExCB and ExTL

ExCBs/ExTLs  haveshall have the following prerequisite standards within their scope, in addition to the standards listed in Clause 5.1 5.2 belowabove (either existing or as part of the application): 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.

Where these standards are not already in scope, they shall be applied for using the appropriate forms in 5.1

IEC TS 60079-46

ISO 80079-36

ISO 80079-37

ISO 19880-1

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

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: _Toc168078619]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, acceptanceThe acceptance of ExCBs and ExTLs to conduct testing and certification accordingaccording to this OD operational document shall be handled 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 5.2b).

Existing ExCBs/ExTLs seeking to include 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 would be treated under existing scope extension approaches requiring a scope extension assessment and ballot voting by the ExMC.

Existing ExCBs/ExTLs which have all prerequisite standards already in their scope and which have submitted the scope extension form, F-011 thereby declaring compliance with this OD 290, in terms of implementation within their quality Management system, staff training and documented procedures to enable compliance with this OD 290 will have this scope extension reviewed by the IECEx Secretariat and granted according to the current version of ExMC/271/INF and will be included for review at 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.

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).



Following the granting of the scope extension to include IECEx OD 290, OD 001 (for ExCBs and ExTLs) and the public area (for ExCBs) on the IECEx website shall be updated to reflect the addition of IECEx OD 290 in the scope of the ExCB, noting that IECEx Certificates will show certification to IEC TS 60079-46 or the relevant ISO standards. 

NOTE 1  The ExCB and ExTL need not be from the same certification agency.’

NOTE 2 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: _Ref161491303][bookmark: _Ref161500421][bookmark: _Ref161500533][bookmark: _Ref161500535][bookmark: _Ref161500603][bookmark: _Ref161500636][bookmark: _Ref161502010][bookmark: _Ref168006913][bookmark: _Toc168078620]Ignition hazard assessment and project plan

ExCBs/ExTLs shall 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 an assessment.  IECEx OD 280 contains information relevant to ignition hazard assessment that may be used for guidance. 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: _Toc168078621]Compliance with the technical requirements of the standards

[bookmark: _Toc108714635][bookmark: _Toc168078622]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: _Toc168078623]Product standards

For product related standards (e.g. for valves, hoses, nozzles, hydrogen dispensers) the requirements of the relevant clauses of the ISO 19880 series of standards referenced in this OD 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 shall be rigorously reviewed by the ExCB/ExTL prior to acceptance.

NOTE Certificates, where available may also be provided, in particular if they are IECEx certificates.  

Alternatively, testing by a manufacturer and, testing at other locations, both under the provisions of IECEx OD 024, is also accepted regarding testing requirements of the standard(s) See  5.6).

[bookmark: _Toc108714637][bookmark: _Toc168078624]Acceptance of third-party data

The ExCB/ExTL will need toshall 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, 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: _Ref158365480][bookmark: _Toc168078634]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: _Toc168078635]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: _Ref158371621][bookmark: _Toc168078636]Treatment of equipment, components and systems for IECEx certification

[bookmark: _Toc108714641][bookmark: _Toc168078637]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 applicabletion (other than hydrogen fuel dispenser) to gaseous hydrogen exists, then that IEC or ISO Standard shall be used.  In that case, the ExCB/ExTL shall have that IEC or ISO Standard in their IECEx certification Scope. 

Only wWhere no dedicated ISO or IEC sStandard 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.

[bookmark: _Toc108714642][bookmark: _Toc168078639]Treatment of equipment, components and systems associated with gaseous hydrogen fuel dispensers

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

1. Individual items such as controllers, displays, user operated panels and switches. pressurized enclosures, flowmeters, hoses, valves, nozzles and other items may be treated as equipment and covered by an IECEx certificate of conformity or IECEx component certificate.  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. Some individual itemsSpecific component parts of fuel dispensing equipment that may comprise elements for equipment such as hoses, valves and, nozzles, where certified should be issued with IECEx certificates of conformity rather than component certificates.  This may assist where interchangeability is needed.  

1. Where the items  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 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 endorsed ExTR, but no individual certificates of conformity are required.

1. A cCollection of individual items/components forming a single operational unit (e.g. a 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 AAnnex 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 shallwill 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 test(s) and, temperature rise (test). Final IECEx certificates of conformity shallould not only be issued after until these tests are completed successfully.

IEC TS 60079-46, Clause 4.3.2 requires  that for an 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: _Toc168078640]Clarity of equipment covered by IECEx certification

The manufacturer applying for certification has the options provided in Clause 77 above. It is necessary to apply the specific requirements for gaseous hydrogen dispensing equipment, components and systems 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: _Toc168078641]Marking for IECEx Certification

[bookmark: _Toc168078642]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 TS 60079-46 or other applicable IEC 60079 or ISO/IEC 80079 series marking requirements, with next line after the Ex code to contain the following “H2 pressure class xx 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

H2 pressure class H70

Meant for gaseous hydrogen fuelling H70

Example 2:

IECEx ABC 22.0001X

Ex ‘60079-46’ IIB+H2 T3 Gc

H2 pressure class H70

[bookmark: _Toc165924337][bookmark: _Toc168078643]

Meant for gaseous hydrogen fuelling H70

[bookmark: _Toc108714645][bookmark: _Ref158974701][bookmark: _Ref158974728][bookmark: _Ref158974835][bookmark: _Ref161533196][bookmark: _Toc168078645]
(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: _Toc168078646][bookmark: _Ref165928679]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 1 The tests and requirements specified in Clause A2 and this annexA3 have been selected in consultation with ISO TC 197: Hydrogen technologies, experts, to align with their current work on gaseous hydrogen dispensers.  Additional information is available in the draft ISO DIS 19880-2.

The requirements of this Annex are in addition to the applicable safety requirements of the relevant industrial standards.

NOTE 2 It is not a requirement that compliance with the relevant industrial standards be verified.

[bookmark: _Ref158974355][bookmark: _Toc168078647]General constructionRequirements

[bookmark: _Toc168078648]General material requirements

Materials shall comply with the following.

1. 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, only those materials shall be selected that are appropriate for the service conditions, 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, materials shall be selected that are 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.

NOTE ISO TR 15619 gives guidance to typical material compatibility with hydrogen.

[bookmark: _Toc168078649]Construction and assembly requirements

[bookmark: _Ref165995872]General construction and assembly

A compressed hydrogen gas dispenser shall meet the following requirements.

1. Where the area, including the interior of equipment, enclosure, dispenser, housing and cabinet, is classified as a hazardous area pursuant to IEC 60079-10-1, appropriate precautions shall be taken against explosions in accordance with IEC 60079-0 (or other parts of IEC 60079 which describe the protection level), IEC 60079 14 regarding selection, erection, installation and inspection, ISO 80079-36  for mechanical (non-electrical) level of protection.

NOTE The definition of “area” in 3.3.1 of IEC 60079-10-1 refers to “a three-dimensional region or                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   space.”

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 with which service technicians 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 A.5.11.

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 A.2.9.

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 A.5.9.

The risk assessment conducted in accordance with A.4 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.

Dispensers shall be classified in accordance to IEC 60079-10-1 See Annex B for a specific example. Ventilation rates of enclosures shall meet the requirement for the hazardous area classification and also for the management of possible heat buildup.

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

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.

Where a hazard from ingress of solid foreign objects or ingress of water exists, the manufacturer shall determine the required IP (Ingress Protection) rating as classified in IEC 60529. No additional ingress protection is required where components and equipment are individually protected to the required levels.

The construction of the dispenser cabinet parts 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 A.5.4. 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: _Ref161489997][bookmark: _Ref161490271][bookmark: _Ref161490359][bookmark: _Ref165879207][bookmark: _Toc168078650]Dispenser hydrogen systems

In order to achieve the maximum operating pressure (MOP) needed to fill the compressed hydrogen storage system (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 maximum allowable working pressure (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 A.5.3. 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 A.5.9).

The hose shall be protected with some means to ensure that it will not touch the ground if it is long enough to do so even if holstered.

[bookmark: _Ref161490295][bookmark: _Ref161490381][bookmark: _Ref161491204][bookmark: _Ref161491245][bookmark: _Toc168078651]Piping and fittings

Piping and fittings shall meet the following:

1. Piping and fittings used to transport hydrogen in the dispenser shall conform as a minimum to ISO 15649. See A.5.3 for the service requirements.  	Comment by Jim Munro: Changed to only reference on standard as a minimum.  Provide feedback to IEC WG.

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

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

Piping and tubing design, fabrication, testing and welded joints shall be done in accordance with ISO 15649 as minimum.

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: _Toc168078652]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. 

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 A.2.3, 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: _Toc168078653]Filters

The dispenser shall include a filter located upstream of, and as close as possible to the dispenser hose breakaway device. [SOURCE: 19880-1:2020, 9.2] Filters and other clean-up devices shall meet the following requirements.

1. The rating of the filter housing component shall meet or exceed the dispenser system MAWP. See A.2.3 and A.2.4.

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.

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: _Toc168078654]Valves

Valves used in piping systems for gaseous hydrogen shall be designed in accordance with ISO 15649 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 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 A.2.3 and A.2.4 as well as Table 1 in ISO 19880-1.

[bookmark: _Toc168078655]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: _Ref162044687][bookmark: _Toc168078656]Dispenser fuelling assembly

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.

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 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 so that if a user pulls or a vehicle drives away with the nozzle still attached, the hose assembly shall not be restricted by the dispenser, housing, or associated components that would prevent the breakaway from activating properly.

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 required for system flexibility upstream of the breakaway, the short hose assembly shall be of the length adequate for separation.

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: _Toc168078657]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, communication cables 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 that does not impede the function of the main fuel breakaway device.   Breakaway devices shall comply with ISO 19880-3

[bookmark: _Ref161502662][bookmark: _Ref162039955][bookmark: _Toc168078658]Instruments for gaseous hydrogen systems

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 applicable provisions of IEC 60079-0 (and other parts of IEC 60079 which describe the type(s) of protection), and ISO 80079-36.

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. 

[bookmark: _Ref162039904]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 hydrogen system pressure for maintenance personnel.

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: _Ref161502686][bookmark: _Toc168078659]Metering

Metering shall be provided as follows.

1. 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.

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 A.2.4), 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 60079-0 (and other parts of IEC 60079 which describe the type(s) of protection) and ISO 80079-36.

NOTE The fuelling protocol determines the process and the rate for a dispenser to safely fill a vehicle.

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 A.2.4).

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.

[bookmark: _Ref162039702][bookmark: _Toc168078660]Electrical equipment and wiring

[bookmark: _Ref165839006]General electrical requirements 

Electrical components and wiring in the dispenser system shall comply with the applicable provisions of industrial standards IEC 60204-1, IEC 60364 and, where located in the hazardous area, relevant parts of the IEC 60079 standards.  

NOTE See Clause A.1 regarding industrial standards.

[bookmark: _Ref165880111]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.

Safety instrumented 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 5.4 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 ISO 19880-1:2020, Clause 11).

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. See A.2.2.1. Illumination hardware shall be installed per the manufacturer’s instruction and conform to IEC 60204-1.

Payment terminals or fuelling authorizing systems

Payment terminals or fuelling authorization systems, where incorporated into a dispenser, shall conform to the hazardous area classification of the dispenser system. Hardware shall be installed per the manufacturer’s instruction and conform to A.2.14.1.

NOTE The standards from series IEC 60079 for illumination are typically IEC 60079-0 in combination with IEC 60079-1, 60079-11, and/or 60079-15 or a mix of them in case of LEDs and other optical hazardous energy sources.

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 shall comply with the applicable parts of the IEC 61000 series of standards. See ISO 19880-1 for guidance.

[bookmark: _Toc168078661]Emergency shutdown system (ESS)

The dispensing system shall operate in conjunction with an emergency shutdown system (ESS), 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 5.4 and for provisions required for manual ESS connection and for coordination with the fuelling 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 shutdown 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 5.4).

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: _Ref158974404][bookmark: _Toc168078662]Dispensing requirements 

[bookmark: _Toc168078663]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 be able to 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: _Toc168078664]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 A.2.11 and the flow meter shall meet those of A.2.12.

[bookmark: _Toc168078665]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: _Toc168078666]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 dispenser and 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.

[bookmark: _Toc168078667]Post dispensing

[bookmark: _Ref162044927]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 and hydrogen shall be vented to a safe location.

[bookmark: _Toc168078668]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.

Examples of fault to activate the shutdown are as follows:

mechanical ventilation failure, if applicable;

hydrogen sensor (alarm);

activation of tilt sensor, if applicable;

gas leak sensor, if applicable;

emergency stop button, if applicable.

Each dispenser shall be equipped with means to indicate the reason for any shutdown in a readily interpretable format for maintenance personnel.

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.

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: _Toc168078677]Qualification tests

[bookmark: _Toc168078678]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: _Toc168078679]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

w) 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: _Toc168078680]Proof pressure test

Test method

The dispenser system and its components are tested for leakage under proof pressure. Components such as breakaways and hoses that are already proof-pressure tested and qualified are not subject to this test.

The inlet of the test system or component shall be connected to a source capable of supplying the necessary test pressure. Test media shall be either liquid or gas. With the inlet open and its outlet sealed, and the internal blocks made to assume the open position, the pressure shall be slowly increased to 150 % of the system or component pressure rating in the case of liquid or 110% in the case of gas and that pressure shall be maintained for 10 min.

Acceptance criteria

The system or component under test shall show no visible deformation and no loss of functionality. It shall be checked for leakage as provided in 9.4 and present no leakage.

[bookmark: _Ref138861216][bookmark: _Toc168078681]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

With the exception of Excluding leakage to a safe vent during the disconnection of a nozzle, all dispenser parts, including joints and connections, shall:

1.  be bubble-free for at least 1 min and not show detectable pressure loss; or.

1. meet the test criteria as stated in ISO 19880-1.  

[bookmark: _Ref161489448][bookmark: _Toc168078682]Impact test

Test mMethod

This test shall be conducted at room temperature and minimum ambient 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.	Comment by Jim Munro: We don’t think that this is a practical approach.  

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

[image: ]

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

Alternatively, the impact test for enclosures in IEC 60079-0 may be used with an impact of 6.7 J at a minimum, may be used.

OD 290 NOTE To use the test in IEC 60079-0 the dispenser will need to be placed on its back or the panel mounted in a frame that would allow it to be horizontal for the test. 

Acceptance criteria

A plastic or polymeric-material panelNon-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 as described in the test method.

[bookmark: _Toc168078683]Dispenser shutdown test

Test mMethod

The dispenser shall be tested using gas at least once.  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.

For all inputs that can activate the ESS, the dispenser shall be tested without fuelling.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 A.2.14.  The dispenser shall cause gas flow to stop within 5 s of the activation of the ESS and all safety functions determined during the ESS risk assessment shall be activated.

[bookmark: _Toc165924379][bookmark: _Toc168078684]

[bookmark: _Toc168078685]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.  The dispenser shall stop the flow of gas within 5 s of opening the fast-opening valve.

[image: ]

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

[bookmark: _Toc168078686]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: _Toc168078687][bookmark: _Ref165879718]Prevention 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 that is intended for attachment of the electrical grounding means. The bonding connections(s) may be also connected to the bonding connection to ground in A.5.9.

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.The resistance test shall be performed at a value less than or equal to 24 V.

Acceptance criteria

The dispenser nozzle and fuelling hose shall be electrically continuous with (see A.2.3) 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.5.8A.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: _Ref161489865][bookmark: _Ref162044753][bookmark: _Ref165879642][bookmark: _Toc168078688]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.  See A.2.14.2 for additional bonding and grounding requirements to prevent electrostatic discharges in hazardous areas.

[bookmark: _Toc168078689]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:

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.

aa) 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: _Toc168078690][bookmark: _Ref162044623]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.

Acceptance criteria

A dispenser for outdoor installation shall be constructed so that it will function normally when subjected to weather conditions representing the conditions at the area of installation as defined in the instructions. It shall also prevent any significant foreign objects from entering. See item e) of A.2.11. Dispensers designed for outdoor use shall satisfy the IP rating as tested in A.2.10.1.



Marking and label adhesion and legibility test

Method	Comment by Jim Munro: If this is included Annex C from the standard needs to be in OD.  But provide suggestion to WG that the requirements of IEC 60079-0 be used with significant savings in cost and time. 

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 test method.

[bookmark: _Toc168078709]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 tests.





(Informative)
Examples of hazardous area classification (from ISO DIS 19880-2 Second edition)

Figure B.1 is informative and shows typical examples of the internal hazardous area classification of several dispenser styles. For a naturally ventilated dispenser, the area inside the enclosure containing hydrogen components and pipework is considered to be Zone 1, unless the assessment on release and ventilation in accordance with IEC 60079-10-1 results in a Zone 2 classification.

The electronic display housing may be non-hazardous by applying protective measures. These may include gas tight partitions or walls, pressurization (from the non-hazardous area), gas detection or other means. Alternatively, if the interior of the electronic display housing is classified as a hazardous area, protection concepts in accordance with the IEC 60079 series of standards should be used.

[image: A diagram of a diagram of a bag

Description automatically generated]

Key 

1. Enclosed area (hazardous\ area)

2. Electronic display enclosure (non-hazardous if protective measures are applied)

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.	Comment by Jim Munro: Already stated above. 

Figure B.1 — Examples of internal hazardous areas for dispenser
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A2.5.1 Method

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 3. The tank size shall be
between 50 | and 249 I. The tee fitting and valve shall have a combined Cy as close as
practical to that of the hose. A valve permanently mounted inside the dispenser with a Cy 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 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.

A2.52 Acceptance Criteria

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