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Automotive Suppliers (CLEPA) and the International Organization of Motor Vehicle
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harmonize and update UN Regulations in order to enhance the performance of vehicles. The present
document is submitted in conformity with that mandate.



ECE/TRANS/WP.29/GRSP/2024/27

Proposal

Figure 2., amend to read:

"Figure 2

Verification Test for Expected On-Road Performance (Pneumaticthydraulic)
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Paragraph 5.2., amend to read:

"5.2.

"5.3.3.

Verification tests for performance durability (Hydraulic sequential tests)

then-only 60ne (1) container is tested in paragraph 5.2. Otherwise—three{3)

2

Extreme temperature static gas-pressure-leak/permeation-test permeation test
and localized leak test (pneumatic).

The test shall be conducted in accordance with Annex 3, paragraphs 4.2. and
4.3.

The maximum allowable hydrogen discharge from the CHSS is 46 ml/hr/l
water capacity of the CHSS. Any single point of localized external leakage
measured in accordance with Annex 3, paragraph 4.3. shall not exceed 0.005
mg/sec (3.6 Nml/min). "

Paragraphs 9.2.1., amend to read:

"9.2.1.

Every container or, upon agreement of the Type Approval Authority, every
pressure bearing chamber, of CHSS shall be pressurized smoothly and
continually with a hydraulic fluid or gas to the target pressure of > 125 per cent
NWP until the target test pressure level is reached and then held for > 30
seconds. Temperature variation during the test shall be taken into account. The
quality variability of the products shall be assessed with a method defined by
the manufacturer e.g., variability of elastic expansion, etc. [If applicable,
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every high-pressure fuel line for a container consisting of multiple
permanently interconnected chambers shall also be subjected to the same
test described above not resulting in leakage. Upon agreement with the
Type-approval Authority the test can be conducted on individual parts, or
on a subsystem assembly.]"

Paragraphs 9.2.3.1.and 9.2.3.2., amend to read:
"9.2.3.1. Burst test

The test shall be performed according to Annex 3, paragraph 2.1. (burst test).
The burst pressure of each sample tested shall be at least BPmin and the
average burst pressure recorded of the last ten tests shall be at or above BPo -
10 per cent. [For containers consisting of multiple permanently
interconnected chambers, the test may be conducted separately on each
pressure-bearing chamber and interconnecting fuel line, or any sub-
assembly thereof.]

9.2.3.2. Ambient temperature pressure cycling test in batch testing

The test shall be performed according to paragraph 2.2. (a) to (c) (hydrostatic
pressure cycling test) of Annex 3, except that the temperature requirements for
the fuelling fluid and the container skin, and the relative humidity requirement,
do not apply. The container of the CHSS shall be pressure cycled using

hydrostatic pressures = 125 per cent of NWP, to 22,000 cycles in case of no

leakage or until leakage occurs. The container of the CHSS shall not leak or
burst within the first 11,000 cycles. [For containers consisting of multiple
permanently interconnected chambers, the test may be conducted
separately on each pressure-bearing chamber and interconnecting fuel
line, or any sub-assembly thereof.]"

Annex 3, paragraphs 4.2. and 4.3., amend to read:
"4.2. Gas Permeation test (pneumatic)

This test is performed after each group of 250 pneumatic pressure cycles
conducted in accordance with Table 5a in Annex 3, paragraph 4.

4.3. Localized gas leak test (pneumatic)

This test is performed after each permeation test conducted in accordance
with Table 5a in Annex 3, paragraph 4.

A bubble test may be used to fulfil this requirement. The following procedure
is used when conducting the bubble test:

(@)  The exhaust of the shut-off valve (and other internal connections to
hydrogen systems) shall be capped for this test (as the test is focused on
external leakage).

At the discretion of the Technical Service, the test article may be
immersed in the leak-test fluid or leak-test fluid applied to the test
article when resting in open air. Bubbles can vary greatly in size,
depending on conditions. The tester estimates the gas leakage based on
the size and rate of bubble formation.

(b)  For a localized rate of 0.005 mg/sec (3.6 Nml/min), the resultant
allowable rate of bubble generation is about 2,030 bubbles per minute
for a typical bubble size of 1.5 mm in diameter. Even if much larger
bubbles are formed, the leak shall be readily detectable. For an
unusually large bubble size of 6 mm in diameter, the allowable bubble
rate would be approximately 32 bubbles per minute.
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If the measured permeation rate during the permeation test under
paragraph 4.2. is less than or equal to 0.005 mg/sec (3.6Nml/min), the
localized leak test is deemed to be fulfilled."

Annex 5, paragraph 5., amend to read:

"5.

5.1.

5.2.

5.3.
5.4.

5.5.

Compliance test for fuel line leakage

The power system of the test vehicle (e.g. fuel cell stack or engine) is warmed
up and operating at its normal operating temperature with the operating
pressure applied to fuel lines.

Hydrogen leakage is evaluated at accessible sections of the fuel lines from the
high pressure section to the fuel cell stack (or the engine), using a gas leak
detector or a leak detecting liquid, such as soap solution. [Any single point of
localized external leakage shall not exceed 0.005 mg/sec (3.6Nml/min)
(measured according to test procedure in Annex 3, paragraph 4.3. (b)).]

Hydrogen leak detection is performed primarily at joints.

When a gas leak detector is used, detection is performed by operating the leak
detector for at least 10 seconds at locations as close to fuel lines as possible.

When a leak detecting liquid is used, hydrogen gas leak detection is performed
immediately after applying the liquid. In addition, visual checks are performed
a few minutes after the application of liquid to check for bubbles caused by
trace leaks. "

Justification

Permeation and leak test:

This proposal clarifies the order of the permeation and leakage tests in Figure 2 so as
to be in line with the text, and also streamlines the wording for headings and text
relating to these tests.

Localized leak test:

The leak test is not required if the permeation rate in test 4.2. fulfils the requirements
of 4.3.

Compliance test for fuel line leakage for the fuel system:

The text does not specify a leakage threshold. The proposal clarifies that here the same
limits apply as for any other localized external leakage as specified in annex 3
paragraph 4.3. (b). There are no changes to the technical requirements.

Conformity of Production:

Allowing batch testing of individual parts or sub-assemblies of the multiple
permanently interconnected chambers provides more flexibility to the approval holder
without reducing the stringency of the requirements. It addresses the practicality of
conducting hydraulic pressure tests, and in particular, to take account of the
subsequent drying process that is necessary for containers consisting of more than one
chamber and their interconnecting fuel lines.




