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(& Annex if appropriate)
	Organisation
	Country
	Comments/Proposed Modification
	Accepted
	Reason For Rejection

	General
	Powertech
	Canada
	The following comments are intended to bring the draft regulation in line with draft ISO 15869 and the ISO 11439 standard for CNG.
	
	

	General
	
	
	If ISO 15869 can harmonize with EIHP, then perhaps EIHP can simply reference ISO 15869, just as it does now for ISO 7866, etc. It would make the document a lot shorter.
	
	

	General
	
	
	Instead of MPa to denote pressure, ISO cylinder standards (7866, 9809, 11119, 11439, etc.) all use “bar”.  MPa is reserved for describing a mechanical-type force.
	
	

	2.2

Container Types
	
	
	Type 5 design is not covered under any of the test requirements under Annex 7: Part B.  Since these test requirements would need to be defined for any Type 5 design, there is no advantage in including a “Type 5” at this time.  Delete.
	
	

	Table 7A.8 Change of Design
	
	
	– Hydrogen Compatibility tests for change of Fibre manufacturer, fibre material, and resin material is not logical – these materials are not in direct contact with the hydrogen (also there is no evidence they are affected by contact with hydrogen).  Delete.
	
	

	B4 Corrosion Test
	
	
	This test is covered under ISO 7866 for aluminium materials and do not need to be repeated here.  Also, in ISO 7866 these corrosion tests only apply to “other” aluminium alloys not listed in the standard.  In B4 all aluminium alloys are being forced to perform this corrosion test.  Delete.
	
	

	B5 Sustained Load Cracking Test
	
	
	This test is covered under ISO 7866 for aluminium cylinders and do not need to be repeated here.  Also, these corrosion tests only apply to “other” aluminium alloys not listed in ISO 7866.  In B5 all aluminium alloys are being forced to perform SLC tests.  Delete.
	
	

	B11 Hydrogen Compatibility Test
	
	
	This test should not be applicable to all materials, only to steels that exceed the limits specified in ISO 9809 for hydrogen service.  Aluminum alloys are immune to hydrogen embrittlement when exposed to hydrogen specified in ISO 14687 (see paragraph 2.4.5 Gas Composition).   Modify requirement. 
	
	

	B14  Leak Test
	
	
	It is a hardship for manufacturers to perform a leak test at 1.25 times working pressure.  A leak test at working pressure is commonly performed for CNG and has proven adequate.  Increasing the pressure will not expose any leak that was not already detectable at working pressure.  Change. 
	
	

	B16.2 Burst Test - Procedure
	
	
	“If the rate exceeds ……….. the Burst Pressure ratio, or the time at pressure above the Working Pressure times the Burst Pressure ratio must exceed 5 seconds.”  Equivalent or better than saying “hold at some pressure for 5 seconds”.  Change.
	
	

	B18 Acid Environment Test
	
	
	Change title to “Environment Test”, since there are more solutions than just acids.
	
	

	B18.2  Acid Environment Test - Procedure
	
	
	Editorial – subsection f) should be section iv), and the other sections renumbered accordingly.
	
	

	B19.2  Bonfire Test - Procedure
	
	
	Allowing a container to be tested using nitrogen, when the container will be used only for hydrogen, is wrong.  Nitrogen has significantly different properties, including the fact it chills as it expands.  Therefore performance of the container and PRD in a bonfire will not be the same as with hydrogen.  Delete the use of nitrogen in bonfires. 
	
	

	B20.3 Penetration Test - Requirement
	
	
	Not practical to collect small pieces of materials to weigh after gunfire.  Purpose of gunfire is to determine if the container will rupture, so the wording should be changed to include the following simple statement “The container shall not rupture”.  
	
	

	B24.2  Drop Test - Procedure
	
	
	Multiple drops may be excessive – the purpose of the drop test is to consider the effect of handling damage – how many times would a container be dropped before it was installed on a vehicle?  The drop test requirements in ISO 15869 come from ISO 11439 and other national CNG tank standards.  These drop test requirements were implemented after a failure of an EDO design due to drop damage.  There have not been any incidents since.  Change drop test requirements to those in draft ISO 15869.
	
	

	B27  Hydrogen Gas Cycling
	
	
	The requirement to pressure cycle to 1.25 times working pressure is an excessive requirement and difficult to perform.  Cycle testing to working pressure was specified in CNG standards and draft ISO 15869.  This is intended to be an accelerated test with rapid fill and venting to determine if there are any design problems in type 4 tanks not covered by other hydraulic tests.  Because of the rapid filling and venting it was not considered necessary to perform 15,000 cycles under these conditions – any design flaw would become visually obvious.  This is also the reason it was not necessary to go to 1.25 times working pressure – the test was already accelerated enough.

Change to cycling to working pressure.
	
	

	Annex 8A  Provisions Regarding the Approval of Pressure Relief Devices
	
	
	Delete requirements and refer to ANSI/IAS PRD-1 standard, with a note that the PRD must meet the pressure cycle requirements consist with Paragraph 2.4.7.  Problems with Annex 8A are as follows:

The mercurous nitrate test in para. 2.1.3 was changed in PRD-1 for an equivalent test involving ammonia exposure, since mercurous nitrate posed a significant health risk.

The creep test duration in para. 2.1.1 is inadequate – it should be 500 hours to be consistent with PRD-1 and ISO 15500-13.

There is no activation test.
	
	

	Annex 8G

Provisions Regarding the Approval of Flexible Fuel Lines
	
	
	There should be a requirement that flexible hoses are electrically conducting, i.e. a maximum resistance requirement.
	
	

	Annex 9 – 4  Pressure Test
	
	
	A hydrostatic proof test of 3 times the working pressure should be a requirement.
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


GRPE ad-hoc WG: "Hydrogen Vehicle's Onboard Storage System"

JASIC Proposal

The 13 kinds of parts listed below are described as　”certification required” in the proposed EIHP draft. None of the existing regulations, which are applied to new motor vehicles that are mass-produced by OEMs, impose certification to such extent. These 13 parts are nearly all of the consisting parts of compressed gaseous hydrogen supply system. Since the above-mentioned draft does not categorize hydrogen supply systems, for example, by the fuel pressure, the number of parts that are subject to parts certification could exceed 20 depending on the system design. 

Automatic Valve


Non-return Valve


Container


Excess Flow System


Fittings


Flexible Fuel Line


Heat Exchanger


Hydrogen Filter


Manual Valve


Sensors (pressure or temperature or hydrogen or flow sensors) if used
as a Safety Device


Pressure Regulator


Pressure Relief Device


Receptacle


JASIC believes that it is not necessary to require OEMs to obtain approvals for each part in the system in order to obtain a type approval for the vehicles. It is noteworthy that no approval is required for the parts used in the gasoline supply system. There is no necessity for requiring approvals for the individual parts as OEMs assure the safety of the vehicles as a whole. This means that, in cooperation with parts suppliers, OEMs confirm the safety of those 13 parts after carefully and repeatedly conducted tests for function, use under various environments, durability and many more factors, and such procedure could be considered equally or more stringent than the test proposed in the draft. 
Furthermore, in order to assure the vehicle safety, OEMs repeatedly perform extensive complete vehicle testing for the above-mentioned factors and additional items such as collision. Whether parts or complete vehicles, it can be said that technological advances drive new vehicle development. The proposed draft may hinder such technological advancements of the hydrogen fuel supply system as it specifies in details as the regulation for such items as materials, safety rates, life, test items and test conditions, while ISO, SAE and DIN only state recommended standards.

Also, certification process for 13 parts will lead to longer vehicle development time and cost increase, then the customers will be supplied with such costly products as a result.


Nevertheless, JASIC believes that the EIHP-proposed Draft has a valuable role to play in after market retrofitting. Some form of certification pertaining to certain parts and their installation is necessary to ensure the minimum amount of safety for retrofitted  vehicles. For these reasons, JASIC consider the draft to be suitable if it is applied exclusively to the after market retrofit. 


As for a regulation to be applied to the mass-produced new vehicles of OEMs, JASIC would like to present the following proposal in view of OEMs' recent and future technological status concerning compressed gaseous hydrogen supply systems and their safety management:


First, specify the hydrogen leak for the whole vehicle and second specify the hydrogen supply system's safety management necessary for dealing with a hydrogen leak in order to assure safety of the vehicle. Third, specify the necessary minimum number of parts subjected to parts certification. 


The hydrogen leak for the whole vehicle must be specified in keeping with ISO TC22/SC21 and SAE J2578, both of which are now determining standards for a hydrogen leak in a confined space and for a collision, as a part of standards for fuel cell vehicles. In this connection, the hydrogen supply systems developed by OEMs will incorporate a safety mechanism for preventing the continuous escape of a large amount of hydrogen from its container during actual operation of hydrogen-fueled vehicles. Consequently, in the same way as the above-proposed specification of a hydrogen leak, it is possible to specify the minimum safety management system necessary in view of the ISO and SAE standards for fuel cell vehicles. 

      Assuming that a hydrogen leak for the whole vehicle and the minimum safety management system necessary for the hydrogen supply system have been specified, then it is possible to identify the minimum number of those parts which, due to their incompleteness, can each be a direct cause of hydrogen fuel leak from its container. JASIC believes that the following two types of parts are applicable to parts certification:


* Container,


* Container automatic shutoff valve.


In addition, the following device needs to be subjected to parts certification, as it is the only device capable of preventing the container from bursting in a vehicle fire or accident as the completeness of the container cannot prevent the incident:


* Pressure relief device.


JASIC believes that subjecting the above three kinds of parts to parts certification is basically sufficient for assuring the safety of hydrogen supply systems. However, if deemed necessary, it may be advisable to discuss the appropriateness of requiring certification for the parts located downstream of the container automatic shutoff valve. The following calculation results may provide a clue for initiating such discussion: 


When the container automatic shutoff valve is closed in response to a failure that has occurred downstream of the container, the amount of hydrogen that will escape from the downstream area is estimated to be less than 0.1% of the maximum amount of hydrogen stored in the container although the amount of escaping hydrogen slightly varies according to hydrogen supply system layout. This amount of hydrogen leakage is calculated to be equivalent with approximately 10 cc of gasoline in heating value, which is less than one-third of the permissible gasoline leak in a collision as specified in the U.S. FMVSS. The amount of hydrogen leakage due to a failure in the upstream of the container (i.e., from receptacle to container) is calculated to be between one-half and three-fourths of the above-mentioned amount of hydrogen leakage from the downstream. 


Future hydrogen supply systems are expected to have the structure with its fuel system including the regulator 1 to be directly attached to the container so the after the container is kept 1Mpa or less.  The structure enables to further increase the safety of the hydrogen fuel system by enclosing the high pressure and hydrogen, which is prone to leakage, within the container.


JASIC proposal concerning the new vehicles mass-produced by OEMs are summarized as follows:


* Specify the hydrogen leak for the vehicle as a whole. 


* Specify the necessary safety management system for the hydrogen supply 

   system. 


* Specify the certification for the container, container automatic shutoff valve, and pressure relief device.

Furthermore, JASIC proposes that:


* The application of the EIHP-proposed draft to be limited to retrofitted vehicles in the after market,


* If the draft is to be applicable to new vehicles that are mass-produced by OEM, option should be allowed so either the draft or the certification which is recommended by JASIC can be used. 
Note: Some items in this report contain possible causes of patent rights; however, JASIC bears no responsibility for such patent rights or for the portions deemed identical therewith.

Annex A

(Informative)

Examples of compressed gaseous fuel system


Current system 





Non Return Valve





Pressure Relief Device





Temperature Sensor 1





Pressure Sensor 1





Container Valve (Automatic Valve)





Receptacle





Container





Pressure Regulator 1





Filter 1





Manual Valve





PRV





Filter 2





Pressure Regulator 2





Temperature Sensor 2





Pressure Sensor 2





Future system 








Non Return Valve





Pressure Relief Device





Temperature Sensor 1





Pressure Sensor 1





Container Valve (Automatic Valve)





Receptacle





Pressure Regulator 1





Filter 1





Manual Valve





PRV





Filter 2





Pressure Regulator 2





Temperature Sensor 2





Pressure Sensor 2





Former system 





Container





PRV





Pressure Regulator 1





Pressure Regulator 2





Automatic Valve





Container shut off Valve


(Manual Valve)








Excess Flow System








Non Return Valve





Pressure Relief Device





Temperature Sensor 1





Pressure Sensor 1





Receptacle





Filter 1





Manual Valve





Filter 2





Temperature Sensor 2





Pressure Sensor 2
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