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.
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