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Outline of Our Comments on the Draft ECE CGH2 Regulation

1. 
Having reviewed the draft based on the basic stance we have maintained so far, which says that:

(1)
Hydrogen safety shall be ensured by the system; and that

(2)
As for components of which single failure may directly cause a large amount of hydrogen release and prevents the system from ensuring hydrogen safety, hydrogen safety shall be ensured through the type approval of such components,


Japan proposes defining four components (Container, Automatic valve, Pressure Relief Devices, Non-return valve) as minimum number of components requiring type approval, adding Non-return valve to the three components we had proposed to the previous GRPE ad hoc meeting.

2.
From the viewpoint of fuel-cell vehicle, we made comments on three subjects: the definition of hydrogen system; the composition of gas; and the electric grounding of components.

3.
The parts marked in green in our detailed comments are those we'd like you to take into account for the harmonization of this draft with ISO 15869.

4.
Others

DRAFT ECE CGH2 REGULATION Version 9 Dated `02.05.06
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Comments/Proposed Modification
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2.1.24

(Definition of Hydrogen System)
JAMA
Japan
"Hydrogen System": An assembly of Hydrogen Components and connecting parts fitted on motor vehicles using hydrogen, excluding the Hydrogen Conversion System(s). The boundary between the Hydrogen System and the Hydrogen Conversion System(s) is defined as the point(s) at which the Working Pressure is higher than the:

i) Maximum operating Pressure of fuel cell system(s),
ii) The inlet Pressure of the gas mixer (carburettor or injector(s)) for internal combustion engines or other combustion devices.
The definition of the draft Regulation above does not cover the "hydrogen system" of a fuel-cell vehicle where the hydrogen components are found downstream of the fuel cell.  To include such hydrogen components downstream of the fuel cell in the definition of the hydrogen system, we propose the following text:
“Hydrogen System” : An assembly of Hydrogen Components and connecting parts fitted on motor vehicles using hydrogen, excluding the following Hydrogen Conversion System(s).:
 i)
Fuel cell stuck(s),

ii) Internal combustion engines or other combustion devices with their gas mixer (carburettor or injector(s)).




2.4.5

(Gas Composition)


The studies carried out by JARI have shown that the gas composition as described here adversely affects the performance of the fuel cell.  It's still too early to finalize the gas composition of fuel cell, which should be finalized later separately. To that effect, we propose adding to the draft Regulation the phrase underlined below.

“Compressed hydrogen gas shall comply with gas compositions specified in ISO 14687:1999 inc. Cor 1:2001 Hydrogen Fuel – Product Specification. The composition of gas used in fuel-cell vehicles shall be defined separately.”




2.4.7
(Filling & Pressure Cycles)


As we told in our comments to the eighth revision of draft Regulation, we think the number of filling cycles or pressure cycles should be determined by the automaker himself.
NGV2 defines the number of pressure cycles to be used at  Finished Container test as 750 times of filling per year x 15 years (minimum), while ISO 15869 defines it as 1,000 times of filling per year x number of years in service.  This shows that, in both of NGV2 and ISO 15869, the number of pressure cycles at Finished Container test is based on the number of filling cycles.

As test requirement, the present draft defines the number of pressure cycles as the number of filling cycles multiplied by a safety factor (()3.  We think, however, that it is debatable whether such safety factor is really necessary.  We think also that, if it's necessary, we should discuss what would be the best value.  So, we'd like to ask you first what your safety factor of (()3 is based on.
As shown in the calculation of this draft, the method of calculating the number of filling cycles based on the mileage the vehicle makes during its lifetime mileage of the vehicle (L) and the range with maximum fuel capacity (R) is more pertinent compared with the method used in NGV and ISO, because it reflects how the vehicle is used.
However, if we want to define the minimum number of filling cycles for this Regulation (here proposed as 5,000), we should first discuss it based on actual data, the actual statistics on lifetime mileage of passenger cars, taxis, buses, trucks, etc.  It's debatable also whether it's a good idea to use the range with maximum fuel capacity (R)" as the basis of this calculation.  For example, it might be better to use the "half of the range with maximum fuel capacity (R)" if we take users' psychology into consideration.
Thus, we think we should first discuss the two points above and then decide whether the stipulation on the "Usage Monitoring And Control system" is necessary or not.




3.3. & 3.4

(Supplementary samples)


3.3 “At the request of the Technical Service responsible for conducting approval tests, at least two samples of the Container and its Pressure Relief Device(s) and valves acting as shut-off devices in accordance with Paragraph 14.3.1, shall be provided unless otherwise stated in the Annexes to this Regulation.

Supplementary samples shall be supplied upon request.”


3.4
“If the Technical Service responsible for the type approval tests carries out the tests for Specific  Components other than those stated in Paragraph 3.3 of  this Regulation, then at least two samples of the Specific Component shall be provided unless otherwise stated in the Annexes to this Regulation. Supplementary samples shall be supplied upon request.”
Based on our basic standpoint, which says:

(1)
Hydrogen safety shall be ensured by the system, and,

(2)
As for components of which single failure may prevent the system from ensuring hydrogen safety, hydrogen safety shall be ensured through type approval of such components, 

Japan has proposed, at the previous GRPE ad hoc meeting, defining three components (Container, Automatic Valve, and PRD) as components requiring such type approval.

Having reviewed the draft Regulation based on the same standpoint, we propose adding, as components requiring type approval, those found upstream from the Container, i.e. Non return Valve mounted directly on or within the Container or assembly referred to in Paragraph 6.2.3 of this Regulation.
As in ECE R110, we would like to put a ceiling on the number of supplementary samples mentioned in 3.3.  We propose adding the phrase underlined below.
“ Supplementary samples shall be supplied upon request  (3 maximum).”
Considering those issues above, we propose the following text as below;

3.3 “At the request of the Technical Service responsible for conducting approval tests, at least two samples of the Container and its Pressure Relief Device(s) and valves acting as shut-off devices and Non-return Valve mounted directly on or within the Container or assembly referred to in Paragraph 6.2.3 of this Regulation in accordance with Paragraph 14.3.1, shall be provided unless otherwise stated in the Annexes to this Regulation.

Supplementary samples shall be supplied upon request  (3 maximum).”
We propose deleting 3.4 because the components other than described in 3.3 are not for type approval.





6.2.3
(An assembly of several Containers including their interconnecting fuel lines)




“At the request of the Manufacturer, an assembly of several Containers including their interconnecting fuel lines shall be type approved as one Container if the assembly including interconnecting fuel lines fulfils the requirements of Annex 7 to this Regulation.”
We cannot judge if, from the viewpoint of safety, we can regard "an assembly of several Containers including their interconnecting fuel lines" as one single Container.



6.4
(Provisions regarding Hydrogen Valves)


“Hydrogen valves shall be type approved pursuant to the provisions laid down in Annex 8B to this Regulation.”
As commented in 3.3, here, a provision on Automatic Valve and Non-return Valve mounted directly on or within the Container  is sufficient.  We would like to propose replacing the draft with the following text:
“Hydrogen valves shall be type approved pursuant to the provisions laid down in Annex 8B to this Regulation.  

i)  Automatic Valve shall be type approved pursuant to the provisions laid down in Annex 8B.1 to this Regulation.
ii)
Non-return Valve mounted directly on or within the Container or assembly referred to in Paragraph 6.2.3 of this Regulation  shall be type approved pursuant to the provisions laid down in Annex 8B.2 to this Regulation. ”




6.5
(Provisions regarding Heat Exchangers)

6.6
(Provisions regarding　Receptacles)

6.7
(Provisions regarding Pressure Regulators)

6.8
(Provisions regarding Sensors for Hydrogen Systems)

6.9
(Provisions regarding Flexible  Fuel  Lines)
6.10
(Provisions regarding Fittings)

6.11
(Provisions regarding Hydrogen Filters)


In Paragraph 14.3.1.4, Part 2 (see below), the draft Regulation provides that the system shall take measures against hydrogen leakage occurring downstream of the Automatic Valve of the Container.  Therefore, the Paragraphs 6.5 to 6.11 on components shown in the left column as well as the related provisions in Annex are not necessary.  We propose deleting these provisions.

We think that from now on we should discuss how we should quantify the "release of hydrogen or severe leakage" mentioned in paragraph 14.3.1.4 to shut off the Automatic Valve of the Container.
“14.3.1.4
Automatic Valves isolating each Container or assembly referred to in Paragraph 6.2.3 of this Regulation, shall close in the event of either a malfunction of the Hydrogen System that results in the release of hydrogen or severe leakage between the Container(s) and the Hydrogen Conversion System(s).”




14.1.10
(How to leakage test for Hydrogen System ) 


“When pressurised to the Working Pressure with hydrogen, helium or a gas mixture containing at least 5% hydrogen or 10% helium, the Hydrogen System shall be tested for leakage with a surface active agent without formation of bubbles for three minutes.”
The draft restricts too narrowly the methods of detecting leakage.  Such methods should be left to a broader option as described in Paragraph 5.4 of Annex 9.  We propose adding the text underlined below.
“When pressurised to the Working Pressure with hydrogen, helium or a gas mixture containing at least 5% hydrogen or 10% helium, the Hydrogen System shall be tested for leakage with a surface active agent without formation of bubbles for three minutes or shall be measured with a combined leakage and permeation rate less than 10 Ncm3/hour or tested by using another equivalent test method.”




14.2.3
(Impulse test
Container(s) including Safety Devices mounted)


“Container(s) including Safety Devices must be mounted and fixed so that the following accelerations can be absorbed (without damage of the safety related parts) when the Container(s) are full. No uncontrolled release of hydrogen is permitted.”
Since the draft gives provisions in Paragraph 14.2.4, we propose adding in the beginning the text underlined below.  At the same time, we propose deleting the phrase: "No uncontrolled release of hydrogen is permitted", because the wording is not appropriate as legal text.

Concerning the paragraph: "No uncontrolled release of hydrogen is permitted", we should propose to GRSP of WP29 adding a definition on the admissible amount of leakage for hydrogen gas to ECE R94 and ECE R95, just as they define the admissible amount of leakage of liquid fuel.

"Container(s) including Safety Devices mounted on vehicles other than vehicles of categories for vehicle impact test stipulated in the following paragraph must be mounted and fixed so that the following accelerations can be absorbed (without damage of the safety related parts) when the Container(s) are full". 
The point of measurement of acceleration G should be clearly identified.




14.3.1.1
14.3.1.2
14.3.1.4
14.3.2.1


“All hydrogen Fuel Supply Lines shall be secured with an Automatic Valve (idle closed). These valves shall be mounted directly on or within every Container or assembly referred to in Paragraph 6.2.3 of this Regulation. “(Example of 14.3.1.1)
As for the "assembly referred to in Paragraph 6.2.3 of this Regulation" mentioned in these paragraphs, we are not sure if, from the viewpoint of safety, we can regard “an assembly of several Container(s) including their interconnecting lines” as one single Container.




14.3.2.5
(In the event of accidents)


“In the event of accidents it must be ensured, so far as is reasonably practicable, that the Pressure Relief Device and the associated vent line remain capable of functioning.”
We propose deleting this paragraph, because if it stipulates on the examination of a vehicle involved in an accident, it is not suitable for type approval of a vehicle.




14.6.1
(Refilling systems)


“The Receptacle shall be secured against maladjustment and rotation. The Receptacle shall also be protected from unauthorised interference, and the ingress of dirt and water so far as is reasonably practicable, e.g. a locked hatch. It shall be safe against reasonably foreseeable handling errors.”
The wording of ECE R110 is sufficient.  We propose replacing the draft text with the following text.

“The Receptacle shall be secured against rotation and shall be protected against dirt and water.“




14.8.3
(electrical continuity with the vehicle’s earth)




“The metallic components of the Hydrogen System shall have electrical continuity with the vehicle’s earth.”
In case of fuel-cell vehicles, there is a hydrogen component operating at a high electric voltage. We wonder if  we could understand that "this paragraph does not  require to ground the high voltage part".




Annex 7A
A2.7 vii)

(Container Markings)




“The marking “DO NOT USE AFTER yyyy/mm” where yyyy/mm is the year and month of manufacture plus the approved Service Life of the Container,”
We propose modifying this provision to prohibit the use of the vehicle after a certain number of years/months or mileage, whichever is earlier.





Annex 7B
B16.3

(Burst Test)


“The Container Burst Pressure shall exceed the Working Pressure times the Burst Pressure ratio given in Paragraph A3.3 of this Annex.”
The "Burst Pressure ratio given in Paragraph A3.3 of this Annex" adopted in this draft is nothing but the capacity of Containers currently available. Not to check the progress of technology, we propose adding the term and definition of "minimum required burst pressure (2.25 times working pressure).

We propose replacing the text of the draft Regulation with the following text using the wording of NGV2.
“The minimum required burst pressure shall be at least 2.35 times the working pressure, and in no case less than the value necessary to meet the burst pressure ratio give in the table 7A.5 in this Annex, when analysed in accordance with the requirements given in notes *1 of Paragraph A3.3 in this Annex.”




Annex 7B
B13.3

(Extreme Temperature Pressure Cycling  Test)




“All Containers shall not burst at less than 85% of the Working Pressure times the Burst Pressure ratio given in Paragraph A3.3 of this Annex.”
To show what is required from the vehicle, we propose replacing the text of the draft Regulation with the following text:

“All Containers shall achieve a burst pressure of ≥ 2 times Working Pressure.”
 



Annex 7B
B23.3

(Accelerated Stress Rupture Test)


“The Container shall achieve a Burst Pressure of ≥ 85% of the Working Pressure times the Burst Pressure ratio given in Paragraph A3.3 of this Annex.”
To show what is required from the vehicle, we propose modifying the text of the draft Regulation as follows:
“The Containers shall achieve a burst pressure of ≥ 2 times Working Pressure.”




Annex 8B
(Endurance test)


In connection with our proposal for modification in Paragraph 6.4, we propose paraphrasing this text in three parts as shown below:
Annex 8B.1  Automatic Valve

Annex 8B, minus the manual part of the endurance test we deleted.  The number of times an automatic valve has operated does not depend on the number of filling cycles.  To define the number of times an automatic valve has operated, we think it is better to refer to the number of times the ignition switch of gasoline-powered vehicles has operated.
Annex 8B.2
Non-return Valve & Receptacle integrated with a  

 
Non-return Valve
The same content as that of Annex 8D.
Annex 8B.3    Manual Valve

Annex 8D, minus the Automatic part of Endurance test we deleted.




Annex 9

13.1

(Pressure cycle)




We propose replacing "Specific Components" in the beginning of the paragraph with "Hydrogen Components".
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