Task Force #3 — UN GTR 13 Test Procedures Date: 13 Oct 2021
- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments
Subclause Figure/ comment?

e.0.3.1 Table/
(€9 ) (e.g. Table 1)

JAMA Mixture of “hydrogen fuelled” and “hydrogen- | Change “hydrogen fuelled” to
fuelled” “hydrogen-fuelled”

1.J.1 Misspelling Correct “Fueled” to “Fuelled”
(Rationale)

(d) Japan — Attachment 100 — Technical
Standard For Fuel Systems Of Motor
Vehicle Fueled By Compressed Hydrogen
Gas;

1 Type of comment: ge =general te =technical ed = editorial
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Task Force #3 — UN GTR 13 Test Procedures

~ PROTECTED BE{ZE s i

Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
Table/
(€.31) (e.g. Table 1)

JAMA 3.12 ge “space under the hood” is not an appropriate | Delete the word TF 3 — Agrees to the X
analogy for "Enclosed or semi-enclosed following change:
spaces" as it may occur in the passenger | ...as it may occur, e.g. in the

compartment, luggage passenger compartment,
3.12. "Enclosed or semi-enclosed spaces" compartment and cargo luggage compartment and
indicates the special volumes within the compartment-are-space-under cargo compartment.-and
vehicle (or the vehicle outline across the-hood- space-underthe hood
openings) that are external to the hydrogen
system (storage system, fuel cell system
and fuel flow management system) and its
housings (if any) where hydrogen may can
accumulate (and thereby pose a hazard), as
it may occur in the passenger compartment,
luggage compartment and cargo
compartment and space under the hood.

EC 3.3 ed "Burst discBurst-dise" is the non- X

reclosing operating part of ...”

NHTSA | 34 te Check valve definition modification. “Check valve” is a non-return TF 3 - Agreed X | Done 8/2

valve that prevents reverse flow.
“Check valve is a non-return valve that
prevents reverse flow-in-the-vehicle fueHine.
EC 3.5 ed "Hydrogen concentration X
Concentration-ol-hydrogen” is the
percentage of ..."

TMC 3.6 te Change the definition of container to allow TF 3 — Consensus: See below
such design that multiple pressure elements | Change the definition of container | Conformable containers are comment
are connected. (3.6) as below. not ready for the mandatory

, "Container" (for hydrogen part of the regulation at
Elian closure e —— storage) is the component within | present. The subject is not
T 14 the hydrogen storage system that | closed. Ask Toyota/Linamar
stores the primary volume of to introduce rationale to
hydrogen fuel. |t can consist of a | cover changes/interpretation
A single pressure element or of existing test procedures.

g s e multiple pressure elements of In particular, T/L should
which connections are consider all vulnerabilities to
permanently affixed. the design (including designs

that don’t currently exist). For
1 Type of comment: ge =general te =technical ed = editorial
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~ PROTECTED BE{ZE s i

Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions

RL Ration-
ale

example, ensure the 1.25mm
deep flaw cut condition is
met, vibration requirements
for manifolded vessels, etc.

CT
Subgro
up

3.6

te

New definition for container

"Container" means the pressure-
bearing component on the vehicle
that stores the primary volume of
hydrogen fuel in a single chamber
or in multiple permanently
interconnected chambers.

TF 3 - Agreed

X | Rationale
needed —
LNM to
provide
(8/2/21)

Linamar

3.X

te

Adding the definition of a permanent
protective shell.

Permanent protective shell:
protective shield or cover,
manufactured as a part of the
storage container, that does not
directly assist the storage
container with containing the
internal gas pressure, which
cannot be opened, disassembled
or removed without significant
effort and fulfills the protective
function over the service life.

TF 3 — Tabled for next
meeting (Japan) and to be
combined with
Toyota/Linamar deliverables
on conformable container
designs

CT
Subgro
up

3.X

te

New definition for container attachments

“Container Attachments” means
non-pressure bearing parts
attached to the container that
provide additional support and/or
protection to the container and
that may be only temporarily
removed for maintenance and/or
inspection only with the use of
tools.

TF 3 — Agreed, but add “use
of tools” element to the
definition — done.

Rationale
— LNM to
provide
(8/2/21)

EC

3.29

ed

"Compressed Hhydrogen
storage system (CHSS)"
indicates means a system
designed to store hydrogen
fuel for a hydrogen-fuelled
vehicle and is composed of a
pressurized container, pressure

1 Type of comment:

ge =general te =technical ed = editorial
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Task Force #3 — UN GTR 13 Test Procedures Date: 13 Oct 2021 :

- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments
Subclause Figure/ comment?
Table/
(e.g. Table 1)

relief devices (PRDs) and shut off
device(s) that isolate the stored
hydrogen from the remainder of
the fuel system and the
environment.”

1 Type of comment: ge =general te =technical ed = editorial
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- PROTECTED BH{%& s+ i

Date: 13 Oct 2021 Note:

Document#: GTR13-XX-XX

ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions RL

Ration-
ale

EC

3.32

ed

"Luggage compartment" is the
space in the vehicle for luggage
and/or goods accommodation,
bounded by the roof, hood, floor,
side walls, as well as by the
electrical barrier and enclosure
provided for protecting the
occupantspewer train from direct
contact with live parts, being
separated from the passenger
compartment by the front
bulkhead or the rear bulkhead.”

EC

NHTSA

3.46

3.51

ed

ed

Can the definition for solid insulator be

"Rupture" orand "burst" both
mean to come apart suddenly
and violently, break open or fly
into pieces due to the force of
internal pressure.”

EC

5.1

ed

Compressed hydrogen storage
system
This section specifies the

1 Type of comment:

te = technical
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~ PROTECTED BE{&& 4\ i

Date: 13 Oct 2021 Note:

Document#: GTR13-XX-XX

ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions RL

Ration-
ale

primary closure devices.

HMC - To allow the multiple pressure
elements, it should be defined that the
mounting method between container and

requirements for-the-integrity-of

the compressed hydrogen
storage system. The hydrogen
storage system consists of the
high pressure storage container
and primary closure devices for
openings into the high pressure
storage container. Figure 1 shows
a typical compressed hydrogen
storage system consisting of a
pressurized container, three
closure devices and their fittings.
The closure devices shall include
the following functions, which
may be combined:

(@) ATPRD;

(b) A-€Check valve that prevents
reverse flow to

the fill line; and

(c) ApaAutomatic shut-off valve
that can close to prevent flow
from the container to the fuel cell
or {CEinternal combustion
engine. Any shut-off valve, and
TPRD that form the primary
closure of flow from the storage
container shall be mounted
directly on or within each
container. At least one
component with a check valve
function shall be mounted directly
on or within each container.”

~ “primary closure devices for
openings into the high pressure
storage container directly or into
some device combining each

1 Type of comment:

ge =general te =technical

ed = editorial
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Task Force #3 — UN GTR 13 Test Procedures

~ PROTECTED BE{ZE s i

Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
Table/
(g.3.1) (e.g. Table 1)
container for multiple pressure
elements system.~”

ECJRC | 5.1 te Over many cycles at extreme conditions, Include performance based TF 3 — Unlikely failure mode
hydrogen diffusion may damage the liner, qualification test to demonstrate in service due to the need for
particularly non-metallic liners, causing that liner buckling will not occur multiple failures to occur,
blistering and cracking, leading to excessive | under operating conditions. e.g. EFV, OTV and pressure
permeation or leakage. This form of damage | Consider to add a rapid regulator. Current GTR has
may be influenced by the maximum and depressurization test. 50 maintenance defueling
minimum temperatures experienced during Alternatively, mitigate cycles in pneumatic
fuelling and during normal fuel use in vehicle | depressurization by means of e.g. | sequential test. Buckling may
operation (container defueling). Liner restricting valves not be a life terminating
buckling has been evidenced when it was event.
vented to atmospheric pressure following a
pressure test.

Linamar | 5.1 te Define protective shell. Include shell parts “Protective-shell-is-a-shield-ofthe | TF 3 — Add protective shell
that are permanently affixed to the container | hydrogen-storage-system-that definition language to
into the tests (dome caps, tank supports, does-notdirectly-assist-the Section 3 and create text to
protections...). storage-containerwith-containing | require the shell to be part of
See: GTR13-6-03 Linamar - Protective shell | the-internal-pressure the testing if the shell is
proposal “Fhe-parts-of theprotectiveshell | permanently attached for

that-are-permanenthy-affixed-to Section 5.1.
See permanent protective shell definition the-storage-system-shall-be Linamar to provide revised
proposed is section 3. included-in-the-gualification language

tests>

This section clarifies that the permanent

protection shell shall be included in the tests.

This section specifies the
requirements for the integrity of
the compressed hydrogen
storage system. The hydrogen
storage system consists of the
high pressure storage container,
and primary closure devices for
openings into the high pressure
storage container. Figure 1 shows
a typical compressed hydrogen
storage system consisting of a
pressurized container, a
permanent protective shell

1 Type of comment:

ge = general

te = technical ed = editorial
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- PROTECTED BH{%& s+ i

Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions

ale

1 Type of comment:

ge = general

te = technical

ed = editorial

(optional), three closure devices
and their fittings.

iz

When applicable, the
permanent protective shell
shall be included with the
storage container to satisfy the

requirements of paragraph 5.1.

shut-off valve and check valve?

Tentatively agreed to delete
section (b) TF 3 — agreed to
maintain (b) but wait for

page 8 of 154
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Task Force #3 — UN GTR 13 Test Procedures Date: 13 Oct 2021 :

- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

New clause (b): The primary

ith the container.

CPs to review this new (b

1 Type of comment: ge =general te =technical ed = editorial
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~ PROTECTED BE{ZE s i

Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e'g' 3.1) Table/
(e.g. Table 1)
| 5.1.5. Verification test for closure durability | Closure devices
TF 3 - Agreed
CSA 5.1.1,6.2.2 te There is no specification for rate of data JAMA JARI - To be discuss. | X [ No
collection or what happens if a portion of a Will need to be discuss with rationale
pressure cycle or pressure hold test (parking specific value. needed
performance) is out of the temperature or
pressure specification. TF 3 — Data log at 1 Hz,
recognize that these
requirements are a minimum
safety level, so acceptability
of data should be left to the
lab’s measurement
uncertainly calculation. Add
to 6.2.1. “Unless otherwise
specified data sampling for
pressure cycling shall be at
least 1 Hz.”
NHTSA | 5.1.1.1. te 3 containers from a batch of 10 containers is | Test 3 containers randomly JAMA JARI - Disagree.
not ok for a self-certification approach selected Check if within 10% of The multiple batches include
BPo specified by manufacturer. the production variation and
Should initial BPo be average of 3 | are not appropriate for
burst pressures? design qualification test., that
3 randomly selected containers is, container integrity
would provide increased rigor for | evaluation.
validating the BPo. However, to
maximize the effectiveness of this | To be discuss.
requirement, the language should | Different test procedure
stipulate that the 3 containers not | may be necessary for self-
come from the same batch. certification approach
TF 3 — Add a statement to
cover the fact that
regulatory authorities do
not need to source three
1 Type of comment: ge =general te =technical ed = editorial
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Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions

RL

Ration-
ale

containers from the same
batch for their “market
surveillance” validation
purposes.

Include this statement at
the end of 5.1.1.1: “For the
purpose of market
surveillance or compliance
validation testing, the
containers do not need to
be sourced from the same
manufacturing batch. In this
case, the tested containers
do not need to have a burst
pressure within +/- 10% of
BPO.”

Also include the following
statement at the end of
5.1.1.2:

“For the purpose of market
surveillance or compliance
validation testing, the
containers do not need to
be sourced from the same
manufacturing batch.”

Keep in mind that countries
that do not perform market
surveillance or compliance
validation testing, this
statement does not apply.

1 Type of comment:

ge = general

te = technical

ed = editorial
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Task Force #3 — UN GTR 13 Test Procedures Date: 13 Oct 2021
- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments
Subclause Figure/ comment?
Table/
(e.g. Table 1)

JAMA JARI — As discussion
of June 25th, It should be
stated that in this case the
containers tested may not
have a burst pressure
within==10 per cent of BPO.

NHTSA has withdrawn
the comment.

1 Type of comment: ge =general te =technical ed = editorial
page 12 of 154




Task Force #3 — UN GTR 13 Test Procedures Date: 13 Oct 2021 Document#: GTR13-XX-XX

- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

TF 3 — Reject, see JARI
comment below.

NHTSA | 5.1.1.2 Specifies ambient temp of 20+5 C Recommend extending JAMA JARI - Disagree.
temperature range — possibly to See JARI comment for
10-40 deg C. 5.1.1.2.

1 Type of comment: ge =general te =technical ed = editorial
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Task Force #3 — UN GTR 13 Test Procedures Date: 13 Oct 2021 :

- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

minimum

1 Type of comment: ge =general te =technical ed = editorial
page 14 of 154




Task Force #3 — UN GTR 13 Test Procedures Date: 13 Oct 2021 :

- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Task Force #3 — UN GTR 13 Test Procedures Date: 13 Oct 2021 :

- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Task Force #3 — UN GTR 13 Test Procedures Date: 13 Oct 2021 :

- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Task Force #3 — UN GTR 13 Test Procedures
- PROTECTED BH{%& s+ i

Date: 13 Oct 2021 Note:

Document#: GTR13-XX-XX

1 Type of comment:

ge =general te =technical

ed = editorial

ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e.g.3.1) Table/
(e.g. Table 1)
Toyota | 5.1.2.2. Clarification of the tested article Amend to read:
Container attachments must be included in 5.1.2.2. Drop (impact) test
the test if exists. The sterage-container with its
container attachments (if any)
is dropped at several impact
angles (para. 6.2.3.2. test
procedure).
Toyota |[5.1.2.3.to Ed Clarification of the tested article Replace “storage container” with
5.1.2.8. Inclusion of container attachments are “container”.
described in 6.2.3.3. according to the flow TBD to write as “container with
chart discussed on Sep 8. its container attachments (if
applicable)” in addition to the
additional description in 5.1.2.
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- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Task Force #3 — UN GTR 13 Test Procedures Date: 13 Oct 2021 :

- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial

page 25 of 154
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Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
Table/
e.g.3.1
(€9 ) (e.g. Table 1)
NHTSA |5.1.2.6 te Extreme temperature cycling starts with cold | Recommend resolution between EC JRC - Regulation EC 79

cycling followed by hot cycling. This is not in
accordance with HGV2 and EC79

standards.

/2009 is to be repealed. UN
Reg. 134 applies in the EU
with additional criteria for
material qualification
Agree with the comment,
also harmonization with
ISO/DIS 19881 would be
desirable.

JAMA JARI - Disagree.
The original text shall be
kept.

When testing the hot
cycling first, it may be
disadvantageous for the
Type3 containers due to
the decreasing of residual
stress by autofrettage.

1 Type of comment:

ge = general

te = technical

ed = editorial
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Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG Clause/

Subclause
(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions

RL

Ration-
ale

In a process of developing UNR for

motorcycles, the WG drafted it based on
UNR134 and made a couple of editorial

Residual proof pressure test

TF 3 — After further
discussion, keep the
sequence as is, cold then hot
cycling.

1 Type of comment:

ge = general

te = technical

ed = editorial
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Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e.g. 31) Table/
(e.g. Table 1)
changes to make clear the meaning of the
terms.
They recommend those changes should be
reflected to GTR13 and UNR134.
PTL 5.1.2.8 ed The statement “...baseline initial burst “...verify that the burst pressure is | JAMA JARI - Agree. X
pressure (BPo) determined in para. at least 80 per cent of the
5.1.1.1...” is confusing and needs baselire burst pressure Both references to BPo
clarification. BPo is called “midpoint burst determinedHn BPo found in para. | (5.1.2.8 and 5.1.3.5) now
pressure”, not “baseline initial burst 51.1.1” read “the burst pressure is
pressure”, in 5.1.1.1. Also, BPo is not at least 80 per cent of the
determined in 5.1.1.1 since it is supplied by BPo provided by the
the manufacturer and may be confused with manufacturer in para.
the test results from 5.1.1.1. 5.1.1.1”
JAMA 5.1.2.8 ed See JAMAO4 5.1.2.3. Residual-burst-strength X
test Residual strength burst
test
HEX 5.1.2.8 ed “...verify that the burst pressure is at least “...verify that the burst pressure is X
80 per cent of the-baseline-burstpressure at least 80 per cent of the
determinedin BPo found in para. 5.1.1.1.” baseline-burst-pressure
determined-in BPo provided by
BPo is not found in para 5.1.1.1, but it is the manufacturer.”
provided by the manufacturer
ECJRC | 5.1.3 ge Verification test for expected on-road Bear in mind that the pneumatic TF 3 — Agree, this is the n
performance is complicated to execute sequential tests has to be purpose of the current /
because lack of tolerance is some test practicable and repeatable, exercise. a
parameters and because test conditions are | allowing reproducibility of results
demanding for test equipment in different test facilities
EIGA 5.1.2 gelte EIGA presented WG 24 refuelling risk Increase test temperature to 95°C | TF 3 — Reserve judgment
assessment which identified risks for tank in parking performance test and until members have digested
over-temperature scenarios possibly add one hydraulic pressure cycle | EIGA analysis and
necessitating the addition of tests to cover to 140°C. recommendation.
95°C and 140°C gas temperatures.
EIGA invites experts to attend JAMA JARI - Disagree.
EIGA-hosted industry working (1) JAMA-JARI basically
group. thinks that the station-
1 Type of comment: ge =general te =technical ed = editorial
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Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG Clause/
Subclause

(e.g. 3.1)

Figure/
Table/

Paragraph/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions

RL

Ration-
ale

side should respond to
station failures

(2) EIGA should explain the
rationale of the
proposals on 95C and
140C. Most of TF3
member do not
understand the technical
background or rationality
of the proposals at all.

It should also be explained

why these station failures

cannot be handled within

station technologies.

TF 3 to solicit results of EIGA
industry working group (Paul
Karzel)

HMC -
Rationale of EIGA should be
justified

TF 3 — Paul Karzel reported
that no resolution was
reached until now, but there
are follow up actions that will
be explored. Will report back.

New tank designs that are
coming online may not
perform well under this upset
condition.

Japanese car manufacturers
disagree that this is a
concern.

1 Type of comment:

ge = general

te = technical

ed = editorial
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ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e.g' 3.1) Table/
(e.g. Table 1)

There is a new rationale
(Section L) that speaks to
the vehicle and station acting
as a system.

From Guy de Reals:

The approach we are
suggesting is a performance
based approach. PRR
control failure would result in
high flow and as a
consequence overheating of
the tank. However, the
overheating would depend
on the characteristics of the
tank. Making a high temp
hydraulic test would mean
taking assumptions on the
CHSS behavior that would
result on unnecessary
margins in most of the
cases.

In addition, it seems
(relatively) easy to have a
few high flow cycles during
the pneumatic sequential
tests.

If there would be a
mechanical restriction (flow
orifice) on HRS limiting the
flow at a certain value this
could be a way to select it.
Otherwise, we could find
another way to determine
what is the maximum
credible flow at the nozzle.
The good news is that below
a certain ramp rate, the max

1 Type of comment: ge =general te =technical ed = editorial
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Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions

RL

Ration-
ale

liner temperature remains
more or less constant.

Then we should decide if the
objective of the qualification
test is to demonstrate that
PRR control failure does not
create a major hazard or to
demonstrate that the CHSS
performances are not
affected (provided it is a
single time event).

TF 3 — Is this considered a
life terminating event? Or
inspection of CHSS required
(TPRD affected)?

EC JRC

5.1.3

te

The gas bulk temperature is typically 5-10°C
higher than the tank material temperature.
Fixing the inner tank temperature limit to
90°C would make the test procedure more
similar to the expected on-road performance

Consider adding a test where the
softening temperature of the
polymeric materials are measured
at a temperature as high as

105 °C

TF 3 — Should material
requirements be specified
(e.g. Tg and Tsoft), or should
a performance test be
specified?

JAMA JARI - Disagree with
105°C. Although
performance test is ideal
there is not appropriate test
procedure. If the material
requirements are necessary
it should be the same
description as SAE J2579
below.

SAE J2579-2018JUN :

F.1.2 Softening Temperature
Polymeric materials from
finished liners shall be tested
according to 1SO 306 with

8/3/21 —
Need to
resolve. Is
language
necessary
and where
to add?

1 Type of comment:

ge = general

te = technical

ed = editorial
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Document#: GTR13-XX-XX

ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e'g' 3.1) Table/
(e.g. Table 1)
the appropriate method
specified by the supplier of
the polymeric material. The
softening temperature shall
meet requirements of the
containment vessel
manufacturer, to at least
100 °C.
TF 3 — Agree with JAMA
JARI recommended
language.

PTL 5.1.3 ed/te Figure 3 includes proof test, gas cycle, Remove sentence and insert in TF 3 — Agree X
permeation and burst. Each test has its own | section 5.1.3 (ambient and
pass/fail criteria. The criteria “shall not leak” | extreme temperature gas
is only applicable to the gas cycle test. pressure cycling test). Replace

sentence with “A hydrogen
Further, the ‘hydrogen storage system’ does | storage system (or container only,
not undergo the entire sequence (burst test | as specified) shall undergo the
is container only). following sequence of tests,
which are illustrated in Figure 3.

PTL 5.1.3 te Pass/fall criteria for the gas cycle test may Add language that states the fuel | TF 3 — Agree 8/3/21 —
need to be elaborated on. Does the OTV system shall not leak and the Need to
and all its components have to be functional | specific components (shut-off resolve
(check valve, shut-off valve, TPRD)? Does valve, check valve and TPRD)

“leak” include internal leakage or external shall maintain functionality during
leakage only? Does the OTV have to be the test.

used as intended in the vehicle or is it only

there to be part of the pressure cycles?

There is extensive testing on the OTV in

section 5.1.5. Does this cover any of the

above questions?

HEX 5.1.3 te Definition of the fuel system leak needed, Add language that defines the | TF 3 Agree to include to leak | X [ RATIONA
otherwise judgement not possible. requirements of a fuel system leak | rate as: LE — Done

or no leak. The maximum allowable 8/2/21
hydrogen leak rate from the

1 Type of comment:

ge = general

te = technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e'g' 3.1) Table/
(e.g. Table 1)
proof pressure test in by manufacturer (para.
manufacture ismay be exempted | 6.2.3.1. test procedure). .....
from this test.”
TF 3 — change pressure to
2150% NWP and change
time to at least 30 seconds.
No change for exemption
language.
Toyota | 5.1.3.1. Clarify that this test will be conducted on Amend to read: (Toyota) New proposal, to 8/2/21 —
container before assembling as CHSS. keep a possibility not using CTSG to
Improve consistency. 5.1.3.1. Proof pressure test container attachments in confirm
(hydraulic) exceptional cases.
The container of a CHSS A-system
is pressurized to > 150 per cent NWP | =T g 10/8, [or are not
(st procedure), The contaner | afected by the test
attachments, if any, shall also pr*ocedure] added.
be included in this test, unless | ® See 5.1.2.1
the manufacturer can
demonstrate that the container
attachments do not affect the
test results. [or are not affected
by the test procedure] A
storageThe container that has
undergone a proof pressure test in
manufacture is exempt from this test.
PTL 5.1.3.2 te The new section 5.1.3.2 will include a Update the current suggested text | TF 3 — comment tabled for

reference to SAE J2601 to set ramp rate
targets. This fuelling protocol now covers all
HSS sizes because of the inclusion of a ‘D
category’ (>10kg). This is great but also not
so great because the D category tables are
identical to the C category (7-10kg) tables.
This means a 30kg HSS would be subject to
the same ramp rates as a 7kg HSS.

Since ISO 19885, which is currently under
construction, will soon be covering medium

as follows:

“The ramp rate shall be as per the
SAE J2601 fuelling tables
(communication, no top-off) and
as per ISO 19885 according to
the size of the fuel system.”

future discussion

1 Type of comment:

ge =general te =technical ed = editorial
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Note:

Document#: GTR13-XX-XX

ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e'g' 3.1) Table/
(e.g. Table 1)
and heavy-duty vehicles, a reference to this
standard should be added. Can this be done
even though it has not been released yet?

PTL 5.1.3.2 te The new section 5.1.3.2 will include a Suggestions: TF 3 — Select a ramp rate X | RATIONA
reference to SAE J2601 to set ramp rate that ensures the container LE
targets. The first 5 cycles of the pneumatic 1. “Use ramp rate per gas temperature never NEEDED
sequence are performed with +20C gas. J2601-4 (ambient exceeds 85C during the fill. — 8/2/21.
There is no ramp rate table available in fuelling).” or Combine
J2601 for this fuel delivery temperature. with below

2. “Areasonable ramp rate change.
may be used” or Confirm w/
Tanja/PTL
3. “The T20 tables from table in
SAE J2601 may be used” 5.1.3.2.is
latest in
TFO doc.
Ramp rate
for first 5
cycles
added in
8/2 doc.

PTL 5.1.3.2 te The new agreed upon ambient temperature | Here are some proposed TF 3 — Option D is preferred. | X | Rationale
for all testing in 5.1.1 to 5.1.3 is now solutions to this problem: Specify a tighter ambient for 5.1.3.2.
20°C+15°C. This covers baseline metrics, temperature requirement of 8/2 —
performance durability and on-road A) Use nominal rate at 20°C 20 +/-5C for this test only. Changed
performance testing. (21.8 MPa/min) regardless of | Require the use of the 20C amb temp

the Tamb reading during the | APPR per the appropriate to +/-5C.
In 5.1.3.2 it will now be specified to test table.
determine the ramp rate by using the SAE - benefit: consistent for entire
J2601 fuelling tables. This means that for test, uncomplicated for test Suggested text in general
ambient cycling, 5 different ramp rates could lab section: “Ambient
now be applicable (see image below). - drawback: HSS would be temperature shall be 20°C +
Technically 6 ramp rates if you linearly tested less stringently than 15°C unless otherwise
interpolate for 5°C. real-life fuelling at ambient specified.”
temps less than 20°C Suggested text for 5.1.3.2:
“Ambient temperature shall
be 20°C + 5°C.” (Note to lan)

1 Type of comment:

ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of
Subclause Figure/ comment?

e.0.3.1 Table/
(eg ) (e.g. Table 1)

g
i
§
5
:

1 Type of comment: ge =general te =technical ed = editorial

Date: 13 Oct 2021 ment#: GTR13-XX-XX

Comments Proposed change Observations/Actions RL Ration-

ale
Target Target | Top-Off-
Pressure | Pressure | APRR
APRR | Pugat | Top-Off | [MPa/
MPa/ Pa Pa] min]

N
| 05-5moiterpolation) [ 05 | 2 ]

page 36 of 154



Task Force #3 — UN GTR 13 Test Procedures Date: 13 Oct 2021 Document#: GTR13-XX-XX

- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(€9 ) (e.g. Table 1)

Improve consistency. Amend to read: CT SG 10/8, OK
Needs to go to TF3

5.1.3.2. Ambient and extreme
temperature gas pressure cycling test
(pneumatic)

The system CHSS is pressure cycled
using hydrogen gas for 500 cycles
(para. 6.2.4.1. test procedure).

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

NHTSA | 5.1.3.2(b) te Cold cycles are done at 80% NWP. This is Recommend cycling to NWP. EC JRC - Agree
not representative of real world conditions.
JAMA JARI - Disagree.

1 Type of comment: ge =general te =technical ed = editorial
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Note:

Document#: GTR13-XX-XX

ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions

RL

Ration-
ale

The map of non-
communication refuelling in
J2601 should be referred to
meet the real world
conditions.

NHTSA withdraws comment.

PTL

5.1.3.2(b)

te

Cycles are performed to 80% NWP at -40C.

Recommend cycling to NWP.
SAE J2601 H70T40 target
pressures for fueling from 2MPa
at -40C are =270MPa.

EC JRC — Agree

JAMA JARI - Disagree.
The map of non-
communication refuelling in
J2601 should be referred to
meet the real world
conditions.

PTL withdraws comment.

NHTSA

5.1.3.2(b)

te

No lower container temperature specified for
cold gas cycling.

Container temperature should be
allowed to go below -40 deg C.

EC JRC - Agree. Results of
JRC experiments show that
for the cycles with
temperature equilibration
tank wall temperatures reach
-47°C while for the
consecutives cycles without
equilibration temperatures
the tank wall cools down to -
60°C.

JAMA JARI - Disagree.
Lower container temperature
should not be specified.
Container temperature can
be allowed to go below -40
deg C

according to current
description.

1 Type of comment:

ge = general

te = technical

ed = editorial
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Note:

Document#: GTR13-XX-XX

ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions

RL

Ration-
ale

NHTSA withdraws comment.

PTL

5.1.3.2(b)

te

No lower container temperature specified for

cold gas cycling.

Should be a requirement that
minimum container temperature
is lower than -40C. When
performing cold cycles at <-40C,
it is impossible to complete the
defuel if the tank reaches an
internal temperature of -40C (tank
cannot warm up, as ambient
temperature is already below -

40C)

EC JRC - Alternatively
consider performing the test
at an ambient temperature of
-30°C (as in ISO/DIS 19881).

JAMA JARI - Disagree.
Lower container temperature
should not be specified.
Container temperature can
be allowed to go below -40
deg C

according to current
description.

PTL withdraws comment.

CSA

5.1.3.2(b)

te

There is no tolerance specified for the
relative humidity during +50°C cycles

(5.1.3.2 (b)).

Recommend >95% RH.

EC JRC - Prefer 280% RH

JAMA JARI - Not agreed.
Delete the humidity
condition.

It is not needed to evaluate
the influence of humidity in
the pneumatic sequential
tests. Because that is
evaluated in the hydraulic
sequential tests.

TF 3 — Reduce relative
humidity requirement to
=280% to be consistent with
hydraulic test requirements.

Tolerance.
xls

PTL

5.1.3.2(b)

te

There is no tolerance specified for the
relative humidity during +50°C cycles

(5.1.3.2 (b)).

Recommend 280% RH.

EC JRC - Agree, in any case
as RH depends on
temperature: 80% RH at
55°C means that as soon as

Tolerance.
xls

1 Type of comment:

ge = general

te = technical

ed = editorial

page 41 of 154




Task Force #3 — UN GTR 13 Test Procedures Date: 13 Oct 2021 :

- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

JAMA 5.1.3.3 See JAMAO4 Extreme temperature static gas X
pressure leak/permeation test.

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/
Subclause Figure/

e.0.3.1 Table/
(€9 ) (e.g. Table 1)

Type of
comment?

Comments

Add static low temperature leak test if
permanent leak supervision will not be
agreed upon.

Clarify that this test is conducted without
primary closures.

1 Type of comment: ge =general te =technical ed = editorial

Date: 13 Oct 2021

RL Ration-
ale
TF 3 — Comment withdrawn | X
by HEX (resolved above)

Proposed change Observations/Actions

Amend to read: CT SG 10/8, OK

_ Needs to go to TF3
5.1.3.4. Residual proof pressure

test (hydraulic)

The storage-container CHSS
(after removal of its primary

closures) is pressurized to ...
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ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e'g' 3.1) Table/
(e.g. Table 1)
supplied by the manufacturer and may be reference 5.1.1.1, Both
confused with the test results from 5.1.1.1. references to BPo (5.1.2.8
and 5.1.3.5) now read “the
Agree with EC that 5.1.3.5 wording should burst pressure is at least
be consistent with 5.1.2.8 80 per cent of the BPo
provided by the
manufacturer in para.
5.1.1.1”
HEX 5.1.35 ed, te “...verify that the burst pressure is at least “...verify that the burst pressure is | TF 3 — Agreed X
80 per cent of the-baseline-burst pressure at least 80 per cent of the
determinedin BPo found in para. 5.1.1.1.” baseline-burst-pressure
determined-in BPo provided by
BPo is not found in para 5.1.1.1, but it is the manufacturer.”
provided by the manufacturer
CSA 5.1.4 te Testing may be performed using Delete the clause: However; JAMA JARI - Agreed. X | RATIONA
compressed air — this can lead to an unsafe | Centracting-Partiesunderthe LE — Done
condition (high pressure air combined with 1998 Agreementmay-chooseto | TF 3 — Agree. Rationale is 1/26
minor oil residue). use-compressed-airas-an that there must be a way to Phase 2
alternative-test-gasfor measure any potential Change
certification-of-acontainerforuse | leakage that creates a flame #5
onhrwithintheircountries-or greater than 0.5m. Therefore
regions: nitrogen and helium cannot
be used.
PTL 5.1.4 te Agree with CSA however nitrogen or helium | “may choose to use compressed | JAMA JARI - Partly agreed.
could be used in place of air. air nitrogen or helium as an Nitrogen should not be used.
alternative test gas for Because the increasing rate
certification...” of temperature of nitrogen
gas may be lower than that
of hydrogen gas.
TF 3 — Disagree. Rationale is
that there must be a way to
measure any potential
leakage that creates a flame
greater than 0.5m. Therefore
1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e.g.3.1) Table/
(e.g. Table 1)

nitrogen and helium cannot
be used.

Check valve and automatic shut-
off valve qualification en
requirements.

Design qualification testing shall

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(€9 ) (e.g. Table 1)

This section specifies
requirements for the integrity-of

the-hydroegen vehicle fuel
delivery system, which includes
the compressed hydrogen
storage system, piping, joints,
and components in which
hydrogen is present.”

1 Type of comment: ge =general te =technical ed = editorial
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Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions

RL

Ration-
ale

EC

EC

5.2.13.1
(©

52141

ed

ed

Other pressure relief devices
(such as a burst discdisk) may be
used outside the hydrogen
storage system. The hydrogen
gas discharge from other
pressure relief devices shall not
be directed:

(i) Towards exposed electrical
terminals, exposed electrical
switches or other ignition sources;
(ii)Into or towards the vehicle
passenger or earge-luggage
compartments;

(iii)Into or towards any vehicle
wheel housing;

(iv)Towards hydrogen gas
containers.”

Hydrogen leakage and/or
permeation from the hydrogen
storage system shall not directly
vent into the passenger or;
luggage-er-earge compartments,
or to any enclosed or semi-
enclosed spaces within the

1 Type of comment:

ge = general

te = technical

ed = editorial
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ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e.g. 31) Table/
(e.g. Table 1)
vehicle that contains unprotected
ignition sources.”
NHTSA |5.2.1.4.1 te How to enforce? Direction of permeation, etc Discussed but impasse...
EC 5.2.15 ed The hydrogen fuelling line (e.g. X
piping, joint, etc)}-and-the
hydrogen-system{s)-downstream
of the main shut off valve(s) to
the fuel cell system or the
engine shall not leak.
Compliance shall be verified at
NWP (para. 6.1.5. test
procedure).”
JAMA 5.2.1.6 ed Correction (b) Yellow in eeles color if X
the detection system malfunctions
and shall be red in compliance
with seetien para. 5.2.1.4.3;
NHTSA | 5.2.1.6 (e) te The safety risk from hydrogen remains even TF 3 - Not possible to remain
if the power system is off. Should the illuminated with power off...
warning remain illuminated even when the
vehicle is powered off?
Or should a shut-off have already occurred
because of a CHSS pressure drop or
abnormal flow from the CHSS? |In this case,
there would not be any accumulation to warn
about.
EC 5.2.1.6(b) ed Yellow in colour if the detection X
system malfunctions (e.g. circuit
disconnection, short-circuit,
sensor fault). ardlt shall be red
in compliance with section para.
5.2.1.4.3;
EC 5.2.1.6(d) ed Remains illuminated when 2 + 1.0 X
per cent concentration or
detection system malfunction}
exists and the ignition locking
system is in the "On" ("Run")
1 Type of comment: ge =general te =technical ed = editorial
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Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions RL

Ration-
ale

EC

5.2.2.2

ed

position or the propulsion system
is activated.”

Hydrogen gas leakage shall not
result in a hydrogen concentration
in the air greater than 3 + 1.0 per
cent} by volume in the passenger
and; luggage-and-carge
compartments (para. 6.1.2. test
procedures). The requirement is
satisfied if it is confirmed that the
shut-off valve of the storage
system has closed within

5 seconds of the crash and no
leakage from the storage system”

1 Type of comment:

ge = general

te = technical

ed = editorial
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ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e.g.3.1) Table/
(e.g. Table 1)

Toyota | Chapter 6 ed Improve consistency Throughout chapter 6, replace
“storage system” or “hydrogen
storage system” with “CHSS”

EC 6.1.1 ed

The main stop valve and shut-off X
valves for hydrogen gas, located
in the downstream hydrogen gas
piping, are in normal driving
conditionkeptepenimmediately
prior to the impact.”

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(€9 ) (e.g. Table 1)

po’ = -0.0027 x (Po’)2 + 0.75 X Po’ + 0.5789

Ds=-00027x(Ps_15)* + 0.75x Ps_15+1.07
De=-0.0027 % (Pe_15)* +0.75xPe_15+1.07 g ‘ (Eq. AT)

Dyy g = -00027% By, 4” +0.75% By, e +107 (Eq.3)

Do s gas density (kg/m 3 ). Pyy g5 pressure (MPa)

1 Type of comment: ge =general te =technical ed = editorial
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Date: 13 Oct 2021 Note:

Document#: GTR13-XX-XX

ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions

RL

Ration-
ale

EC

1 Type of comment:

6.1.2

ed

te = technical

Prior to the crash impact, the
sensors are located in the
passenger and; luggage-and
eargo compartments of ...
(c)Atdistance within 100 mm of
the top of luggage and-cargoe
compartments within ...
... to more than 10 per cent of the
targeted criteria in the passenger
and; luggage;-and-cargo
compartments....
The filtered readings from each
sensor shall be below the
targeted criteria of 3 £ 1.0 per
cent for hydrogen orand 2.25 +
0.75 per cent for helium at all
times throughout the 60 minutes
ost-crash test period.”
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ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions

ale

EC

6.1.3.2.1.3

ed

Prior to the test the vehicle is
prepared to allow remotely
controllable hydrogen releases
from the hydrogen system. The
number, location and flow
capacity of the release points
downstream of the main
hydrogen shutoff valve are
defined by the vehicle
manufacturer taking worst case
leakage scenarios under a
single failure condition into
account. As a minimum, the total
flow of all remotely controlled
releases shall be adequate to
trigger demonstration of the
automatic "warning" and
hydrogen shut-off functions.”

1 Type of comment:

ge = general

te = technical

ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(€9 ) (e.g. Table 1)

The measuring section of the

measuring device is placed on
the centre line of the exhaust gas
flow within 200 mm from the
exhaust point of dischargegas
outlet external to the vehicle.”

1 Type of comment: ge =general te =technical ed = editorial
page 54 of 154




Task Force #3 — UN GTR 13 Test Procedures Date: 13 Oct 2021 :

- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

EC 6.1.5.2. Hydrogen leakage is evaluated at X
accessible sections of the fuel

1 Type of comment: ge =general te =technical ed = editorial
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Table/
(e.g. Table 1)

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.”

1 Type of comment: ge =general te =technical ed = editorial

page 56 of 154




Task Force #3 — UN GTR 13 Test Procedures

~ PROTECTED BE{ZE s i

Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e'g' 3.1) Table/
(e.g. Table 1)
HEX 6.2.2.1 a) te It should be up to the manufacturer to define | The burst test is conducted at ..... TF 3 — Agreed X
the hydraulic fluid type. 53!39 a nen-corrosive hydraulic
uid.
JARI 6.2.2.2 te The fluid temperature shall be deleted from TF 3 — Reject because we
the specified objects. Because it is (b) The environment and the now allow <-40°C and
impossible to control the fluid temperature . ; > =285°C.
due to changing to the pressure. conﬁalnera?daﬂmé are stablllzeczjd
Furthermore the text (d) can be deleted as it ?éltatiev:%eucr“igit temperature an It is possible to maintain the
. e y at the start of :
is specified in the text (b). testing; the environmentfuelling fluid temperature at _the
ﬂ_H_i_d, and Container skin are SpeCIerd test conditions.
maintained at the specified
temperature for the duration of Suggest the following for (d):
the testing. The fluid eentainer The temperature of the
temperature may vary from the hydraulic fluid entering the
environmental temperature during | container shall be
testing; maintained at the specified
(d)yThe temperature-of the temperature and monitored
5 Ella.h SR Elle as close as possible to the
monitored-at the specified container inlet.
temperature:
JAMA-JARI — Agree
JARI 6.2.2.2 te To easier control during the testing, the (c) The container is pressure TF 3 — Agree X
pressure condition shall be specified <2 cycled between <2 {1} MPa and
MPa. the target pressure at HMC comment withdrawn
a rate not exceeding 10 cycles
HMC-If allowed low pressure of containers gﬁ:nrgglu;(fa go&tgs SESCiise
for vehicle is 1MPa below, and then the test yeles,
is conducted with 2MPa~target pressure, (c) The container is pressure
then the cycling performance of sample isn't | cycled between <0.2 MPa and the
able to verified correctly. Therefore, propose | target pressure at
<0.2MPa as reference of min. maintained a rate not exceeding 10 cycles
pressure on EC79/406. (The low per minute for the specified
pressure(<0.2MPa) for all subsequent number of cycles;
cycling test is applied equally.)
HEX 6.2.2.2 a) te It should be up to the manufacturer to define | The container is filled with a rer- | TF 3 — Agreed X
the hydraulic fluid type. eerrosive hydraulic fluid;

1 Type of comment:

ge = general

te = technical ed = editorial
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ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e.g.3.1) Table/
(e.g. Table 1)

Toyota Improve consistency. Amend to read: CT SG 10/8, OK

Needs to go to TF3
6.2.3.1.  Proof pressure test

The system container is pressurized
smoothly and ...

NHTSA | 6.2.3.2 te Drop test description is too convoluted and Only one drop test per container. | JAMA JARI - Partly agreed.
requires number of ambient cycling tests. Compliance test can be done in Agreed if the one orientation
Needs simplification. Also need to broaden | any of the 4 orientations is done with the one

temperature range for ambient temperature | specified. Ambient temperature container to be used in the
range increased to possibly 10 to | further testing in paragraph
40 deg C. 5.1.2.

See JARI comment of
5.1.1.2

Recommend extending
temperature range — possibly
to 5-35 deg C.

1 Type of comment: ge =general te =technical ed = editorial
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ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions

RL

Ration-
ale

TF 3 — The multiple drops on
one tank is considered worse
case. For self-certification
the member country can
select the drop orientation.

Specify the ambient
temperature as 5 to 35°C.

Add the following to the end
of the clause (@) (ii) and (iii):
“Containers that cannot meet
the 488J requirement within
1.8m shall be dropped with a
height of the lower end at
1.8m.”

HEX

6.2.3.2

te

No need to specify drop test temperature

The storage container is drop

tested at-ambient-temperature

without internal

pressurization or attached valves

TF 3 — Agreed

CSA

6.2.3.2

te

There is no specification for drop test
concrete surface hardness or roughness

JAMA JARI —

There is ISO 22965 as
international standard for the
concrete. However the
general concrete surface will
have enough hardness
comparing with CFRP. So it
will not be necessary to
specify the concrete
conditions.

TF 3 — No need to specify
concrete hardness

EC

6.2.3.2

ed

Drop (impact) test
(unpressurized)

1 Type of comment:

ge = general

te = technical

ed = editorial
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ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of

comment?

Comments

Proposed change

Observations/Actions

RL

Ration-
ale

No attempt shall be made to
prevent the bouncing of
containers, but the containers
may be prevented from falling
over during the vertical drop test
described in-b} above.

If more than one container is
used to execute all three-drop
specifications, then those
containers shall ... “

JAMA

6.2.3.2

te

In case the container is very lightweight,
dropping from the height of 1.8m will not
give the potential energy of 488 J.

Dropped once onto the end of the
container from a vertical position
with the ported end upward with a
potential energy of not less than
488 J, with the height of the lower
end no greater than 1.8 m. When
the potential energy is not 488 J or
over even if the height of the lower
end is set to 1.8 m, drop the
container with the height of the
lower end at 1.8 m;

Dropped once onto the end of the
container from a vertical position
with the ported end downward
with a potential energy of not less
than 488 J, with the height of the
lower end no greater than 1.8 m.
When the potential energy is not
488 J or over even if the height of
the lower end is set to 1.8 m, drop
the container with the height of
the lower end at 1.8 m. If the
container is symmetrical (identical
ported ends), this drop orientation
is not required;

JAMA-JARI — Withdraw.
(Resolved in the clause of
NHSTA 6.2.3.2)

1 Type of comment:

ge = general

te = technical

ed = editorial
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Note:

Document#: GTR13-XX-XX

ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e'g' 3.1) Table/
(e.g. Table 1)
Linamar | 6.2.3.2 a (iv) ge Orientationnot definedfornoteylindrical - “Forirregular shape containers; | TF 3 — Rejected. No need to
containers—Propese—worst-case™orientation | perform—angled—drop—from—worst | specify worst case
drop-instead-of 45deg-for-non-cylindrical case-orientation” orientation.
containers: However, NHTSA and
Linamar will propose new
Comment retracted. See NHTSA proposal. language for irregular
shaped containers, and to
require only one orientation
for the test. In other words,
the manufacturer should
continue to test to all four
orientations, but regulatory
authorities will test to at least
one orientation.
Linamar | 6.2.3.2 a ed There are two 6.2.3.2. (a) sections.
Toyota | 6.2.3.2. ed Improve consistency. Amend to read: CT SG 10/8, OK
. Needs to go to TF3
6.2.3.2. Drop (impact) test
(unpressurized)
The sterage container with its
container attachments (if any) is
drop tested ...
CTSG |[6.2.3.2. te 6.2.3.2. Drop (impact) test Drop (impact) test 20210617 TF3 Discussion: CTSG
(unpressurized) (unpressurized) NHTSA Proposal: Use shut off Rationale
valve “location” instead of — LNM to
The _storage container ig drop_tested at The storage container and its “int.erface”. _ provide
amblen'F temperature without internal container attachments (if any) HL: Shut off val\_/e is not
pressurization or attached valves. The . ) present during this test.
surface onto which the containers are is drop tested '.at amb_lent TF3: Continue using “shut off
dropped shall be a smooth, horizontal temperature without internal | \ave interface” and add
concrete pad or other flooring type with pressurization or attached “Jocation”.
equivalent hardness. No attempt shall be valves. The surface onto NHTSA Proposal: Use vehicle
made to prevent a container from which the test article is axis common nomenclature X,
bouncing or falling over during a drop dropped shall be a smooth, Y, Z
test. horizontal concrete pad or o Tank manufacturers cannot
- : : other flooring type with tell how the tank is
(a) The-orientation-of-the-container-being equivalent hardness. mounted in vehicle.
dropped—{per—requirement—of —para-
1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

* center of gravity

1 Type of comment: ge =general te =technical ed = editorial
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Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

* center of gravity

1 Type of comment: ge =general te =technical ed = editorial
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ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
Table/
(g.3.1) (e.g. Table 1)
start the second sentence in
6.2.3.3(b)

Linamar | 6.2.3.3 a te The rationale-for this testis-the-wearfrom "I thevehicle-mountingfeatures | TF 3 — To be tabled for

/TMC straps-can-damage-protectivecoatings—The | are-manufactured-and-tested-with | future discussion. Linamar to
designs-that-do-not-use-straps-or-coatings the—pressure—container,—the—euts | re-draft the proposal to
are-penalized- are-not-required-on-the—pressure | consider the discussion
Suggesting-to-waive-the-cut-testif-mounting | container” today: container drop test
mechanism-is-tested-with-container: precedes flaw cuts so how to

-If the strap location is specified, rationalize not performing
Detailing the rationale behind the cut test. perform the 1.25mmx25mm cut at | flaw and chemical
The 1.25mmx25mm (short and deep) cutis | the strap location. exposures, what happens if
representative of the damage at the tank -If no straps are used, (e.g. boss | the shell is broken during
mounts (straps) and the 0.75mmx200mm mount) this cut test is not drop test,
(long and shallow) cut is representative of performed.
external contacts. -If the location is not specified or
We recommend to perform the cut test at the | unknown, perform the cut on the
strap location. cylindrical section.
If the shell is damaged during the drop test, | -If the protective shell is fully
we suggest to continue the test on the covering the pressure container
damaged shell. If the container becomes when mounted in the vehicle,
exposed, perform the test on the container. perform the 0.75mmx200mm cut
on the protective shell.
-Otherwise, perform the cut on
the storage container cylindrical
section.

Linamar | 6.2.3.3 b te The rationale for this test is road debris “If the protective shell fully shields | To be tabled for future
damaging coatings or degrade exterior the storage container from road discussion. Linamar to re-
structural strength. Containers with debris when mounted in the draft proposal to consider
protective shell should be tested with the vehicle, apply the pendulum discussion today: Are we
shell. impact on the protective shell in sacrificing container safety

areas closest to the pressure by encasing the container in
We believe that the storage container safety | containers.” a protective shell that does
is enhanced by the protective shell. The not have any specific
minimal mechanical robustness of the requirements for in use and
protective shell is evaluated with the post crash integrity?
pendulum impacts and the cut test. Unlike, Proposal should consider all
1 Type of comment: ge =general te =technical ed = editorial
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~ PROTECTED Bi{%%# 416
Clause/ Paragraph/ Type of
Subclause Figure/ comment?
e.0.3.1 Table/
(€9 ) (e.g. Table 1)

Comments

Proposed change

Observations/Actions RL

Ration-
ale

the container surface, the protective shell
mechanical damage is easier to evaluate
during visual inspection. Since the protective
shell is part of the storage container, its
inspection will be part of the manufacturer’s
inspection manual.

The shell is not proposed to be used against
chemical exposure because fluid tightness is
impossible to reliably inspect. The chemical
exposure test is therefore kept on the
storage container.

damage requirements and
how these will be affected
with a protective shell that
may or may not be intact or
present during lifetime.

1 Type of comment:

ge =general te =technical ed = editorial
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ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
Table/
e.g.3.1
(€9 ) (e.g. Table 1)
6.2.3.3. Surface damage test (unpressurized) Surface damage test | Compared to CNG

The test proceeds in the following sequence:
(a) Surface flaw generation: Two longitudinal
saw cuts are made on the bottom outer
surface of the unpressurized horizontal
storage container along the cylindrical zone
close to but not in the shoulder area. The
first cut is at least 1.25 mm deep and 25 mm
long toward the valve end of the container.
The second cut is at least 0.75 mm deep
and 200 mm long toward the end of the
container opposite the valve;

(unpressurized)

The surface damage tests and the
chemical exposure tests (para.
6.2.3.4.) shall be conducted on the
surface of the pressure bearing
chamber of the container as long
asitis accessible regardless of the
existence of the container
attachments.

If the container attachments can
be removed in accordance with
the process specified by the
manufacturer, then the container
attachments shall be removed and
the tests shall be conducted on the
surface of the pressure bearing
chamber of the container.

Otherwise, the tests shall be
conducted on the surface of the
container attachments [as
indicated in the flow diagram.]

containers, which are often
installed in luggage
compartment for conversion,
the possibility of the surface
exposure to hard objects or
strap or conformable
container will be significantly
lower because the
conformable container will, in
general, be designed as
original equipment and more
integrated into the vehicle
structure.

[Conformable container]
Fromt - : Vehicle
- ¢ /¥ Vehicle-specific
features

Container

<
Under protector /(T "
0
¥,

HVehicle-specific
features

Position of mountings and
container attachments are
known by the storage
manufacturer.

1 Type of comment:

ge =general te =technical

ed = editorial
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ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
Table/
(g.3.1) (e.g. Table 1)
: CHSS \n_//o o1V
(e container + CA) CTSG 20210303: Potential
NHTSA question, how do
o A Container f[hey knovy where this
" attachments interface is?
i Customer is free to secure
| o o the cyllnder however they
i canbe ~_>=—=======- I want in conventional
| s Conthe container containers.
| < i s} Depth is based on some
i o level of rejectable damage.
i the manfacturer? Investigate the rationale for
i Y s | the depth/length. ISO19881
!___| Teston chamber | Remove CA and Rationale doesn’t seem to
surface Test on chamber .
surface have it.
: : Look at NGV2 for rationale.
The test proceeds in the following | The idea is that the surface
sequence. damage test (flaw
(a) Surface flaw generation: A generation) provides
saw cut at least 0.75mm deep robustness against real
and 200mm long is made on the | World damage.
surface specified above. 1ISO19078-2013 refers to a
document that has some
In-case-that the containeris information
intended-to-be-installed by ISO 19078-
strapping-itby-its-outerlayer—a 2013 references Webster
second saw cut atleast 1 25mm | C.T., Wong J.Y. Tolerance of
deep-and25mm-longismadeat | NGV Containers to Damage
the interface where the container | Induced Under Mounting
is-secured by arestrainthatisin | Bracket Straps, GRI Report
contact with the container 97/0208, Gas Technology
surface. Institute, 1700 South Mount
Prospect Road, Des Plaines,
If the container is to be affixed by | IL 60018, U.S.A. (Powertech
compressing its composite Report 9221-36). Provides a
surface then a second cut at least | Short explanation about the
1.25 mm deep and 25 mm long is | cuts. Itdoes not appear to be
correlation between the field
1 Type of comment: ge =general te =technical ed = editorial
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ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions RL

Ration-
ale

applied at the end of the
container which is opposite to the
location of the first cut.

data and the depth cut.
1.25mm does not seem to be
a "typical® nor "worst case"
case observed on cylinders.

CTSG 20210428:

NHTSA would like to add: “If
the manufacturer does not
provide a process to remove
the container attachments,
the test lab shall determine if
and how the container
attachments can be
removed.” NHTSA needs a
statement like this because
some manufacturers may not
respond to NHTSA'’s request
for the process to remove
container attachments. “

e CTSG: No harm in
including this
statement

Additional questions from
NHTSA:

NHTSA’s understanding is
that once the container
attachments are removed,
they remain removed for the
rest of 6.2.3. (Hydraulic Test)
Is this interpretation

correct?

e CTSG: Yes
However, could this lead to
an issue because while
some CAs are for shielding,
others are for structural
support, and we cannot

1 Type of comment:

ge = general

te = technical

ed = editorial
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(e.g.3.1) Table/
(e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e.g.3.1) Table/
(e.g. Table 1)

indicated in the flow diagram.

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

CHSS w/o OTV
(i.e. container + CA)
after drop test

hamber surface
can be
accessible2

attachments be remo:
accordance with tt
process specified b
manufacturer?

1 Type of comment: ge =general te =technical ed = editorial
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e.0.3.1 Table/
(eg ) (e.g. Table 1)

“Side” View of Tank

1 Type of comment: ge =general te =technical ed = editorial
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(eg ) (e.g. Table 1)
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ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e.g.3.1) Table/
(e.g. Table 1)

Avoid confusion of environment chamber
and the pressure chamber of the CHSS. 6.2.3.5. Static pressure test
(hydraulic)

The storage-systemcontainer is
pressurized to the target pressure
in a temperature-controlled
chamber. The temperature of the
environment chamber and the
surface of the tested article

non-corrosive-fuelling-fluid
containerskin is held at the target
temperature for the specified
duration.

1 Type of comment: ge =general te =technical ed = editorial
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Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)
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e.0.3.1 Table/
(eg ) (e.g. Table 1)
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(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions RL

Ration-
ale

EC

6.2.4

ed

Test procedures for expected on-
road performance (para. 5.1.3.)
(Pneumatic test procedures are
provided; hydraulic test elements
are described in para.
6.2.2.1.6:3.2.)"

PTL

1 Type of comment:

6.2.4

ed

te = technical

Test procedures for expected on-
road performance (para. 5.1.3.)
(Pneumatic test procedures are
provided; hydraulic test elements
are described in para.
6.2.3.6:3-2))"
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e.g.3.1) Table/
(e.g. Table 1)

PTL 6.2.4.1 “(When required in the test specification, the | Remove brackets.
system temperature is stabilized at the
external environmental temperature between
pressure cycles.)
This is a full sentence in brackets.

Toyota | 6.2.4.1- Ed Improve consistency Replace “storage system” with
6.2.4.2 “CHSS”

CSA 6.2.4.2 te The test pressure for the gas permeation Recommend filling the storage EC JRC — Agree

test is unclear (6.2.4.2). system to NWP at +15°C and
heating the system to +55°C prior | HMC: Agree

to the start of the test.
JAMA JARI — Disagree.

No need to specify details of
test procedure 6.2.4.2.

1 Type of comment: ge =general te =technical ed = editorial
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Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions RL

Ration-
ale

Even if describing detalils, it
should not be restricted to
one method.

Propose the following two
options for conducting the
stable condition of SOC
100% =55 deg C.

Option 1) Stabilize after
filling the storage system to
NWP at +15°C. After that
keeping the temperature of
55 deg C after the valve is
closed. (The pressure is not
controlled)

Option 2) Once increasing
the temperature to 55 deg C,
stabilize after filling the
storage system =2115% NWP
or 2SOC 100%.

TF 3 — Replace with “A
storage system is fully filled
with hydrogen gas to 100%
state of charge and soaked
for a minimum of 12 hours at
=55°C in a sealed container
prior to the start of the test.
The test shall continue until
the measured permeation
reaches a steady state
based on at least 3
consecutive readings
separated by at least 12 h
being within £10 % of the
previous reading, or 500
hours, whichever occurs first.

1 Type of comment:

ge = general

te = technical

ed = editorial
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Date: 13 Oct 2021 Note:

Document#: GTR13-XX-XX

ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions

RL

Ration-
ale

If the latter, calculate the
theoretical steady state
value...

Rationale for removing the
30 hour minimum: It has
been replaced by the steady
state determination (>36h).

Discussion to be continued
regarding continuing the test
indefinitely or including a 500
h hard stop with
extrapolation of steady state
value.

CSA

6.2.4.2

te

There is no definition for steady state for the
gas permeation test (6.2.4.2).

Recommend steady state is

achieved when three consecutive

24h readings do not fluctuate
greater that 10%.

JAMA JARI - Disagree with
24h.

Should be defined the same
as SAE J 2579 below.

SAE J2579-2018JUN :
Appendix C

steady-state permeation is
defined as 3 consecutive
overall permeation rates, at
least 12 hours apart, where
each successive value is
within £10% of the previous.

TF 3 — Agree with SAE
J2579 language: The test
shall continue until the
measured permeation
reaches a steady state
based on at least 3
consecutive readings

1 Type of comment:

ge = general

te = technical

ed = editorial
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Date: 13 Oct 2021 Note:

Document#: GTR13-XX-XX

ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions

RL

Ration-
ale

separated by at least 12 h
being within £10 % of the
previous reading, or 500
hours, whichever occurs first.
If the latter, calculate the
theoretical steady state
value...

Discussion to be continued
regarding continuing the test
indefinitely or including a 500
h hard stop with
extrapolation of steady state
value.

NHTSA

6.2.4.2

te

gas permeation test (6.2.4.2).

There is no definition for steady state for the

Recommend 3 consecutive

readings separated by at least 12

hours.

EC JRC — Agree
JAMA JARI — Agree.

TF 3 — See above

PTL

6.2.4.2

te

gas permeation test (6.2.4.2).

There is no definition for steady state for the

Recommend steady-state
permeation is defined as 3
consecutive overall permeation
rates, at least 24 hours apart,
where each successive value is
within £10% of the previous.
Consecutively increasing rates
are not considered to be at
steady-state.

EC JRC - Separated at least
12 hours?

HMC: Partly agree. 24-hours
— 12 hours

JAMA JARI - Disagree with
24h.

Should be defined the same
as SAE J 2579 below.

SAE J2579-2018JUN :
Appendix C

steady-state permeation is
defined as 3 consecutive
overall permeation rates, at

1 Type of comment:

ge =general te =technical
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Note:

Document#: GTR13-XX-XX

ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e g.3 l) Table/
R (e.g. Table 1)
least 12 hours apart, where
each successive value is
within £10% of the previous
TF 3 — See above
EC 6.2.4.2 te Gas permeation test (pneumatic) | JAMA JARI — Disagree with
A storage system is fully filled 115 per cent NWP (+2/-
with hydrogen gas at 115 per cent | OMPa).
NWP (+2/-0 MPa) (full fill density | Should be changed to
equivalent to 100 per cent NWP 2115%NWP.
at +15 °C is 113 per cent NWP at | (Like the discussion at the
+55 °C) and held ...” last in-person meeting on
Jun25.)
TF 3 — Already covered
above
PTL 6.2.4.2 te Allow flexibility in setting an upper limit. Gas permeation test (pneumatic) | HMC: Agree to PTL to
A storage system is fully filled >115% NWP
with hydrogen gas at greater
than or equal to 115 per cent
NWP (fullfill density equivalent to | Jov 7 3/ =1~ P;ré'ztﬁg;iezeed y
L0 [P G NBY P Elile A 8 description ig Ennecessar
113 per cent NWP at +55 °C) and P ; Y.
T (full fill density...... )
held ...
TF 3 — Already covered
above
PTL 6.2.4.2 te The 30 hour requirement makes no sense. Recommend: “... and held at EC JRC — Agree
This may be a copy error from SAE J2579 255C in a sealed container until
which prescribes a 30 hour hold at 55C prior | steady-state permeation e+30 HMC-Partly agree.
to the permeation test (presumably to hours;whicheverislonger is 500 hours is for ambient
accelerate hydrogen saturation of the tank). | reached. The test shall not temperature permeation test
There should also be a cap on the exceed 500 hours.” of HGV2 and EC406. In case
permeation test in case steady state is not of 255C condition, it needs to
reached. 500 hours is just a suggestion. shorten.
1 Type of comment: ge =general te =technical ed = editorial
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Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
Table/
(€.31) (e.g. Table 1)
JAMA JARI — Agree.
TF 3 — See above

ECJRC | 6.24.2 te Over many cycles at extreme conditions, Examining the tank liner HMC: Not agree.
hydrogen diffusion may damage the liner, periodically (after each series of
particularly non-metallic liners, causing gas cycling and high pressure JAMA JARI — Disagree.
blistering and cracking, leading to excessive | hold) requiring that the tank liner | Confirming the cracks after
permeation or leakage. This form of damage | should not show cracks. This is in | each series places a heavy
may be influenced by the maximum and line with the proposal of hydrogen | burden on the actual work (It
minimum temperatures experienced during compatibility tests inclusion. is almost impossible.), it is
fuelling and during normal fuel use in vehicle realistic to check leaks
operation (container defueling). Liner during series tests and to
buckling has been evidenced when it was conduct rupture test at the
vented to atmospheric pressure following a end.
pressure test.

TF 3 — Reject comment, not
practicable.

JAMA 6.2.4.2 te If only the lower limit of the temperature A storage system is fully filled TF 3 — Agreed
range(>55 ° C) is defined, the permeation with hydrogen gas to 100% state
test may lose reproducibility because the of charge and
temperature sensitivity is very high. The soaked for a minimum of 12
provision of a temperature range that does | hours at=88°C with ambient
not hinder the ease of testing should be temperature of 55to 60° Cina
added. sealed container prior to the start

of the test.

HEX 6.2.4.2 te If permanent leak detection is too much | Low temperature |leak test: HEX withdraws the comment
burden, include static leak test @ -40 or - | A storage system is fully filled as already resolved above.
25°C because low temperatures represent | with hydrogen gas to 100% state
the worst case for o-rings and fittings | of charge and
design/materials. This should be added for | soaked for a minimum of 12
either system or single component leak | hours at < 25 or40°C in a sealed
requirement evaluation. container prior to the start of the

test.
1 Type of comment: ge =general te =technical ed = editorial
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Date: 13 Oct 2021 Note:

Document#: GTR13-XX-XX

ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions

RL

Ration-
ale

EC

6.2.5.1

ed

The total steady-state discharge
rate due to leakage and
permeation from the storage
system is measured

Fire test...

Either one of the following two
methods are used to identify the
position of the system over the
initial (localized) fire source:

Qualification for a generic (non-
Specific) vehicle installation

Qualification for a specific vehicle
installation

... fires originating from
the direction of the passenger

1 Type of comment:

ge = general

te = technical

ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e.g. Table 1)
compartment, eargefluggage
compartment, wheel wells or
round-ooled gasoline.

EC 162511 |  Jed | | The containermay.. | [ | |

1 Type of comment: ge =general te =technical ed = editorial
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Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e'g' 3.1) Table/
(e.g. Table 1)
system integrators to design systems for the | thermocouples within the localized | JAMA JARI - This item
test rather than a practical purpose. One fire...” should be discussed in Task
approach is plumbing a TPRD back along Force #4.
the longitudinal axis of the tank to within
1.65 m of the other TPRD to ensure TF 3 — Agree that this item
exposure during the engulfing portion. The should be discussed within
engulfing fire should engulf the entire length TF 4.
of the container.

EC 6.2.5.2 te Engulfing fi.re'test: HMC: >100 per cent NWP 8/2./2.1 =
The test unit is the compressed This is
hydrogen storag_e s_ystem_. The JAMA JARI — Disagree with resolved?
storage system is filled with 100 per cent NWP (+2/-
compressed hydrogen gas at 190 OMPa)
per cent NWP (+2/-0 MPa). .... Should be changed to

>100%NWP.

(Like the discussion at the
last in-person meeting on
Jun25.)

TF 3 — Covered with addition
of 100% state of charge
requirement.

CSA ? te Storage systems containing repeating TF 3 — To be discussed n [ RATIONA
element tanks, i.e. 2 or more tanks of the TF 3 — HSS defined as a /[ | LE-
same dimension and component and piping single container with primary | a | Done.
configuration, should be allowed to undergo closures, so there is no need Phase 2
a single tank pneumatic sequential test. for specific language Change

allowing you to test only one #25
container if the vehicle (8/2/21).
system utilizes more than
one container of the same
size. In other words, if you
have three containers of the
same dimensions, you only
need to test one container.
Include this discussion in the
1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change
Subclause Figure/ comment?

e.0.3.1 Table/
(eg ) (e.g. Table 1)

In this section the language changes to Remove “not less than” or “not
describe test targets as “not less than” and greater than” language and
“not greater than” instead of “greater than” replace with = and <.

and “less than” or even < and 2. Since this is

an international standard and to be

consistent with the other test procedure

sections, symbols should be used.

1 Type of comment: ge =general te =technical ed = editorial

cument#: GTR13-XX-XX

Observations/Actions

RL Ration-
ale
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e_g_ 31) Table/
(e.g. Table 1)
Table 2 — Pressure cycling conditions
Pressure cycles Sample temperaty
to % No. of cycles for cycles
2 MPato 150 % First 10 85°C
2 MPato 125 % Next 2 240 85°C
2 MPato 125 % Next 10 000 20°C
2 MPato 80 % Final 2 750 -40°C
NOTE All cycles are conducted at a rate not greater than 10 cycles per minute.

TF 3 — Reject comment

Add following sentence:
Pressure relief devices employing
a glass bulb (thermobulb) or
shape memory alloys (or other
materials that do not exhibit creep

HEX 6.2.6.1.2 te Harmonize test requirement with ISO 19882
"Gaseous hydrogen - thermally activated
pressure relief devices for compressed
hydrogen vehicle fuel Containers"

ge =general te =technical ed = editorial
page 94 of 154
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Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions

RL Ration-
ale

rupture phenomena) for activation
are exempted from this Clause.

EC

6.2.6.1.2

ed

Accelerated life test.

... and five at an accelerated life
temperature, Tlife = 9.1 x
Tact®%%%g.513. The TPRD is
placed in .... The three TPRDs
tested at Tacttaet shall activate in
less than ...”

JARI

1 Type of comment:

6.2.6.1.2

te

ge = general

te = technical

It will be necessary to use check valve to
confirm the activation of TPRDs.

ed = editorial

If a manifold system is used, each
pressure connection includes a
check valve to prevent pressure
depletion of the system when one
specimen activates fais.

TF 3 — Reject, see above
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

1 Type of comment:

Type of
comment?

ge = general

Comments

te = technical

Date: 13 Oct 2021

ed = editorial

Proposed change

Ration-
ale

Observations/Actions

Figure 1
Accelerated cyclic corrosion flow diagram
(See Clauses 7.5.1 and 7.5.3.)

_nliull stage

25 £3°C, 45 £ 10% RH
(&h =10 min)

Transition1 h
£5 min.

49 £2°C, 100% RH
(7h = 10min)

Transition3 h
£5 min.

60+ 2°C, < 30% RH
(5h %10 min,)

25 £3°C, 45 £ 10% RH

Flow Diagram
(1 eyele = 24 hours)
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Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e'g' 3.1) Table/
(e.g. Table 1)

CSA 6.2.6.1.5 te Unclear why sodium hydroxide and Remove sodium hydroxide and JAMA JARI — Agree. Rationale
ammonium nitrate were added to vehicle ammonium nitrate If testing with sodium Phase 2
environment test. Sodium hydroxide will hydroxide or ammonium Change
react chemically and destroy aluminum nitrate is to be continued, It #12
(main body material of many PRDs) so a need to be described about
very difficult test if submerged (especially if the necessity of sodium
conducted after sulfuric acid which affects hydroxide and ammonium
anodized surfaces but does not cause nitrate.
mechanical degradation). Is this to check
that aluminum coatings will prevent sulfuric TF 3 — Keep the fluids but
acid interaction with bare aluminum? modify the procedure to
Methanol/gasoline is included in ANSI allow for spray method only
HPRD 1-2013 and ANSI HGV 3.1-2015 for as described in HGV 3.1 —
vehicle crash scenarios, i.e. gasoline Revised per Stuttgart
exposure from other cars. meeting — see next

comment.

HEX 6.2.6.1.5 te Harmonize test requirement with ISO 19882 | a) Sulfuric acid — 19 % solution by | TF 3 — Agree X
"Gaseous hydrogen - thermally activated volume in water; TF3 — See WFS comment
pressure relief devices for compressed b) Methanol/gasoline — 5 %/95 % | below. Change methanol to
hydrogen vehicle fuel Containers" concentration of M5 fuel meeting | E10.

the requirements of Standard
Specification for Automotive
Spark-Ignition Engine Fuel,
ASTM D4814;
¢) Windshield washer fluid (50 %
by volume solution of methyl
alcohol and water).
CSA 6.2.6.1.5 te Testing sequence incorrect Recommend reversing the order | JAMA JARI — Agree. X
(©) of final tests, i.e. Benchtop
activation test then flow rate test. | TF 3 — Agree
WES 6.2.6.1.5 te TF3 had previously agreed to the following “b) Methanel/Ethanol/gasoline — | TF 3 - Agree X | 8/2—
(also fluids (comment from HEX per ISO 19882): 59%/95 % 10 %/90 % Rationale
6.2.6.2.5) concentration of M5 E10 fuel #12 - E10
a) Sulfuric acid — 19 % solution by volume in | meeting the requirements of which is
water; Standard Specification for more
b) Methanol/gasoline — 5 %/95 % Automotive Spark-Ignition Engine representa
concentration of M5 fuel meeting the Fuel, ASTM D4814;” tive for
1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments
Subclause Figure/ comment?

e.0.3.1 Table/
(€9 ) (e.g. Table 1)

Proposed change Observations/Actions RL Ration-
ale

Recommend clarifying that “Each | JAMA JARI —

unit is dropped in one of the six See JARI’s proposal
orientations (6 units = 6 6.2.6.1.7.
orientations).

1 Type of comment: ge =general te =technical ed = editorial

page 103 of 154




Task Force #3 — UN GTR 13 Test Procedures Date: 13 Oct 2021

- PROTECTED B8{%& 4\ fb

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(€9 ) (e.g. Table 1)

a. TPRD units
representative of their
final assembled form are
dropped from a height of
2 m or greater without
restricting its motion as a
result of gravity, at
ambient temperature (20
+ 5°C) onto a smooth
concrete surface. The
TPRD is allowed to
bounce on the concrete
surface after the initial
impact.

Up to six separate units
may be used such that all
six of the major axes are
covered (i.e. one
direction drop per
sample, covering the
opposing directions of 3
orthogonal axes: vertical,
lateral and

longitudinal). Complianc
e testing can be
performed in any of
these six orientations. At

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(€9 ) (e.g. Table 1)

the manufacturer’s
discretion, one unit may
be dropped in all six
orientations.

After each drop, the
sample shall be
examined for visible
damage. Any of the six
dropped orientations
that do not have exterior
damage that indicates
that the part is
unsuitable for use (i.e.
threads damaged
sufficiently that part is
rendered unusable), shall
proceed to step

(b). Note: any samples
with damage from the
drop that results in the
TPRD not being able to
be installed (i.e. thread
damage) shall not
proceed to step (b) and
shall not be considered a
failure of this test.

Each of the TPRD units
dropped in step (a) that
did not have visible
damage and one

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(€9 ) (e.g. Table 1)

additional unit not
subjected to a drop are
mounted in a test fixture
in accordance with
manufacturer’s
installation instructions
and vibrated 30 minutes
along each of the three
orthogonal axes (vertical,
lateral and longitudinal)
at the most severe
resonant frequency for
each axis.

The most severe
resonant frequencies are
determined using an
acceleration of 1.5 g and
sweeping through a
sinusoidal frequency
range of 10 to 500 Hz
with a sweep time of 10
minutes. The resonance
frequency is identified by
a pronounced increase in
vibration amplitude. If
the resonance frequency
is not found in this range,
the test shall be
conducted at 40 Hz.

1 Type of comment: ge =general te =technical ed = editorial
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Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Clause/
Subclause

(e.g. 3.1)

1 Type of comment:

Date: 13 Oct 2021

Comments Proposed change

Following this test, each
sample shall
subsequently comply
with the requirements of
the Leak Test (para.
6.2.6.1.8.), Bench Top
Activation Test (para.
6.2.6.1.9.), and Flow Rate
Test (para. 6.2.6.1.10.)

Recommend adding “Prior to
conditioning the component shall
be purged with nitrogen and
sealed at 2.5 per cent of NWP.”

ge =general te =technical ed = editorial

RL Ration-

ale

Observations/Actions

JAMA JARI Korea - Partly
agreed.

Purge with nitrogen should
be optional

TF 3 - Disagree

JAMA JARI - Agreed
Adding monitor is
acceptable.
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial

page 112 of 154




Task Force #3 — UN GTR 13 Test Procedures Date: 13 Oct 2021 :
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial

page 113 of 154




Task Force #3 — UN GTR 13 Test Procedures Date: 13 Oct 2021 :
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

Sections .9, .10, .11 will no
be +/- 0.5 MPa

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change
Subclause Figure/ comment?

e.0.3.1 Table/
(eg ) (e.g. Table 1)

Observations/Actions RL Ration-
ale

6.2.6.1.10 Flow rate test
(a) Eight TPRD units are tested
for flow capacity. The eight units
consist of three new TPRD units
and one TPRDFRPD unit from

1 Type of comment: ge =general te =technical ed = editorial
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Clause/
Subclause

(e.g. 3.1)

NHTSA | 6.2.6.1.11

1 Type of comment:

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Date: 13 Oct 2021

We need a statement similar to 6.2.6.1.6

ge = general

te = technical

ed = editorial

Proposed change

“Test can be performed if testing
agency does not know whether
non-metallic material is exposed
to atmosphere.”

Observations/Actions

ment#: GTR13-XX-XX

RL Ration-
ale
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

(e.g.3.1) Table/

(e.g. Table 1)

Add “hydrostatic” to “...and the
hydrostatic strength test (para

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial

page 123 of 154




Task Force #3 — UN GTR 13 Test Procedures Date: 13 Oct 2021

- PROTECTED B8{%& 4\ fb

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

Change “the valve unit are
installed...” to “the valve unit is
installed...”

1 Type of comment: ge =general te =technical ed = editorial
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- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

The component mustnew-shall X
not show signs of ...”

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

Clause/
Subclause

(e.g. 3.1)

ORG Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions

RL

Ration-
ale

with hydrogen during normal
service, shall not show
excessive change in volume or
weight when tested in
accordance with the following
procedure.
Prepare, measure and
weigh one or more
representative samples
of each non-metallic
material used in a
component, then
immerse the sample or
samples at room
temperature in hydrogen
gas, at a pressure equal
to its nominal working
pressure, but not less
than 100 kPa, for a
minimum of 70 h.
Immediately following this
period of immersion, the
test pressure shall be
reduced to atmospheric
pressure in less than 5
minutes without causing
shredding or
disintegration.
The test samples(s) shall
be measured and
weighed within one hour
of pressure reduction.
No tested sample shall exhibit
swelling greater than 25 % or

language — more appropriate

for industry standards.
Consider the reference to
CHMC 2 in the future.
Pressure cycle tests are
conducted with hydrogen
gas as part of the regulatory
test.

1 Type of comment:

ge = general

te = technical

ed = editorial
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- PROTECTED B8{%& 4\ fb

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

6.3.1.2.2.3 Fourth step Electrical Tests to be
4 If V1 is greater than or equal to removed from UN GTR 13
V2, ...

1 Type of comment: ge =general te =technical ed = editorial
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Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions RL

Ration-
ale

If V2 is greater than V1, ...
It i which is ¢

In Table 3, the reference to the
figure, amend to read:

See Fig..11 for full dimensions”

In Figure 11, the dimensions of
the toe of the joint test finger,
amend to read:
“R2=0-05-eylindrical R2+0.05
cylindrical

R4=0.06-spherical R4+0.05

spherical”

Figure 12, amend the title and
replace the figure with:

“Figure 12 Example of the test
method using D.C. power supply,
voltmeter and ammeter

1 Type of comment:

ge = general

te = technical

ed = editorial
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Date: 13 Oct 2021 Note:

Document#: GTR13-XX-XX

ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions

RL

Ration-
ale

f

[da)

D.C.
Power

supply

L

Connection to Electrical protection barrier/Enclosure

w

P

Vv

[
1 <
»

Electrical
Enclosure

protection barrier /

R
$ Electrical Chassis

L]

4

Connection tb Electrical Chassis

EC

7.2.4.2

te

Shut-off valves qualification
requirements

... The valve-shut-off devices
shall meet ...”

Electrical Tests to be
removed from UN GTR 13

EC

7.3

ed

LHSS fuel system integrity
... with the exception of
para. 5.2.1.1.1. The fuelling
receptacle label shall ...”

Electrical Tests to be
removed from UN GTR 13

EC

7.4.1.2

ed

Baseline initial burst pressure

.... if at least one of the two
passing criteria described in para.
7.2.1.2.521:2: is fulfilled. ...”

Electrical Tests to be
removed from UN GTR 13

EC

7.4.2.3

ed

Vacuum loss test

(d) The line downstream the first
safety-pressure relief device is
blocked and ...

... For steel containers the
second part of the test is passed
if the secondary pressure relief
device does not open below 110
per cent of the set pressure of the
first safety-pressure relief device
and limits the pressure in the

Electrical Tests to be
removed from UN GTR 13

1 Type of comment:

ge = general

te = technical

ed = editorial
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Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions

ale

container to a maximum 136 per
cent of the MAWP if a safety
valve is used, or, 150 per cent of
the MAWP if a burst disk is used
as the secondary safety
pressure relief device. For other
container materials, an equivalent
level of safety shall be
demonstrated.”

EC

1 Type of comment:

7.5.1

ed

ge = general

te = technical

ed = editorial

Post-crash leak test for the
liquefied hydrogen storage
systems

... Exhaust from the venting of the
pressure controls or the PRDs
shall not be vented to the
passenger or; luggage-er-carge
compartments during ...”

Electrical Tests to be
removed from UN GTR 13
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- PROTECTED BH{%& s+ i

Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

he container shall be prevented
over during the vertical

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of
Subclause Figure/ comment?

e.0.3.1 Table/
(eg ) (e.g. Table 1)

Proposed change Observations/Actions RL Ration-

Comments
ale

"immersion in a temperature

fluid can be liquid and gas but liquid controlled fluid" should be
should be used to visualize bubbles "immersion in a temperature
controlled liquid"

ge =general te =technical ed = editorial
page 134 of 154
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Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e.g.3.1) Table/
(e.g. Table 1)
EMC 6.2.6.2.9 ed we had a discussion at HPRD1 that all " copper-based alloy" terms X
copper alloys cover a wider range of should change to "copper
alloys than copper-based alloys which alloys"
includes only brass and bronze probably
T™MC 6.2.3.4 ed “Section 6.2.3.4. Chemical Exposure Each of the 5 areas of the X

1 Type of comment:

and ambient temperature pressure
cycling test

Each of the 5 areas of the unpressurized
container preconditioned by pendulum
impact (paragraph 6.4.2.5.2.) is exposed
to one of five solutions...”

** There’s no paragraph 6.4.2.5.2. The
endulum impact is 6.2.3.3.(b

ge =general te =technical ed = editorial

unpressurized container
preconditioned by pendulum
impact (paragraph 6.2.3.3.(b))
is exposed to one of five
solutions...”
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

NHTSA |5.1.1.2 Why are some cycles capitalized as All cycles lowercase.
“Cycles™?

1 Type of comment: ge =general te =technical ed = editorial
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Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e.g.3.1) Table/
(e.g. Table 1)
NHTSA |5.1.1.2 te This goes along with the proposed Only test one container in
change to the drop test above 5.1.1.2
(5.1.2.2/6.2.3.2). If the drop test is
changed as proposed above, there is no
need for 3 containers to be tested in
5.1.1.2 baseline initial cycle life.
NHTSA | Throughou te We feel the use of > and < signs is We suggest selecting specific | JAMA JARI - On hold Tolerance
t problematic. tolerance limits for each case | There are many items that s.xls
where tolerance limits are use of > and < signs in the
needed. test procedure, and
having too narrow
tolerance limits can make
the test difficult to
perform. Therefore, it is
unrealistic to discuss the
specific tolerance limits of
all items from now on.
What clauses does
NHTSA think require the
specific tolerance limits?
JAMA-JARI think it is
realistic to discuss the
specific tolerance limits for
limited clauses.
NHTSA | Throughou ge Whenever we use a reference to ISO, Search all references in the TF 3 — Agree (Over to TF 0) 8/2/21 —
t SAE, ASTM, etc., we need to select an | text and select edition dates THIS
edition date. for them. NEEDS
TO BE
ASSIGNE
D

1 Type of comment:

ge = general

te = technical ed = editorial
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Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
Table/
(g.3.1) (e.g. Table 1)
OICA New Change of | te There is a change of design table in 8/2/ -
Design (Table IV.3.11) in EU 406/2009 to define DELETE
Table the required tests for the design change. RATIONA
There is no change of design provision LE? -
in GTR 13 (ECE R134) Placehold
section
D.42.
Phase 2
Change
#22
PTL - te As containers increase in size because of Include a clause to the effect of: TF 3 — Concept is
the industry shift towards heavy duty “Container volume may be “interesting” but how to
applications, testing will become more time reduced by X% by using a filler validate it?
consuming. If the test container volume were | material.”
to be reduced by using a filler material, test PTL to locate rationale for
durations could be shortened. A rationale must be formed as to | volume reduction in other
There is currently nothing in the regulation what reduction percentage still documents.
that allows for something like this. allows for equivalent
thermodynamic behaviour to an TF 3 — Tabled pending new
in-service container. information becomes
available (research activities
Example standards: possibly underway soon).
ISO 11515 Gas cylinders —
Refillable composite reinforced
tubes of water capacity between
450L and 3000L — Design,
construction and testing
(This test is required for all Type 4
tubes. A representative tube can be
tested with the same diameter as the
prototype tube but with a cylindrical
length of at least twice the diameter
of the prototype. Wrapping pattern of
the subscale tube shall be
representative of the prototype actual
tube)
1 Type of comment: ge =general te =technical ed = editorial
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Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions RL

Ration-
ale

ISO 19884 Gaseous hydrogen
— Cylinders and tubes for
stationary storage

(Where indicated, tests may be
performed on full scale diameter
pressure vessels of shorter length;
however, the L/D ratio of sub-scale
units shall be greater than 2,5. If the
full scale cylinder L/D ratio is less
than 2,5, a full scale cylinder is
required. The winding pattern of the
sub-scale unit shall be the same as
the full scale pressure vessel)

ISO/FDIS 17519  Gas
cylinders — Refillable
permanently mounted composite
tubes for transportation

(One tube shall be tested in
accordance with, and meet the
requirements of, A.19. The length to
diameter ratio of the sub-scale shall

be within +30 % of the full scale tube.

A sub-scale tube, as defined in
6.5.2.1.2, may be used in place of a
full size tube for this test)

It also must be determined which
tests this would be applicable to.
For example, pneumatic cycling
only.

SAE J2579 - Internal Volume
Reduction. The opportunity to
reduce the tank internal volume
by using filler material is included
in the test procedure to reduce
test time and reduce risk to test

1 Type of comment:

ge = general

te = technical

ed = editorial

page 141 of 154




Task Force #3 — UN GTR 13 Test Procedures Date: 13 Oct 2021
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Clause/ Paragraph/ Type of Comments Proposed change
Subclause Figure/ comment?
Table/
(e.g. Table 1)

facilities. For 70 MPa tanks of >1
kg hydrogen capacity, the
pneumatic cycle time (in the
absence of filler material) could
be ~ 3 hours with realistic
temperature profiles, so a failure
at as little as 11000 cycles would
require >3000 hours (18 weeks)
to produce.

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale

e.0.3.1 Table/
(eg ) (e.g. Table 1)

1 Type of comment: ge =general te =technical ed = editorial
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ORG Clause/ Paragraph/ Type of Comments Proposed change Observations/Actions RL Ration-
Subclause Figure/ comment? ale
(e.g.3.1) Table/
(e.g. Table 1)

Row Color Legend

2. Rows — Items with agreement but the sentences are lacked or not completed.
3. Light Blue Rows — Items disagreed or withdrawn. We need nothing to do.
4. Yellow Rows — Pending items

5. - Rows — New items

1. .Rows — Items with proposed sentences. We need the sentences for rationale also.

1 Type of comment: ge =general te =technical ed = editorial
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Date: 13 Oct 2021

Note:

Document#: GTR13-XX-XX

ORG

Clause/
Subclause

(e.g. 3.1)

Paragraph/
Figure/
Table/

(e.g. Table 1)

Type of
comment?

Comments

Proposed change

Observations/Actions

RL Ration-
ale

1 Type of comment:

“State of charge (SOC)” means the density ratio of hydrogen in the CHSS between the actual CHSS condition and that at NWP with the CHSS
equilibrated to 15 °C. SOC is expressed as a percentage using the formula:

S0C(% ) =

p(P,T) .
p(NWP,15°C)

The density of hydrogen at different pressure and temperature are listed in the Table below using the density correlation in SAE J2600 for
calculating SOC during vehicle fueling based on NIST data.

Compressed Hydrogen Density (g/l)

Table ?

TEMPERATURE PRESSURE (MPa)
(°c) 1 10 20 30 35 40 50 60 65 70 75 80 |87.5
-40 1.0 | 97 | 181 | 254 | 286 | 317 | 372 | 421 | 443 | 464 484 | 503 |[530
-30 1.0 | 94 | 175 | 245 277 | 306 | 360 | 408 | 430 | 451 471 490 |517
-20 1.0 90 | 168 | 237 @ 268 29.7 35.0 39.7 | 419 439 | 459 478 | 504
-10 | 09 | 87 | 162 | 229 | 259 | 287 | 339 | 386 |407| 428 447 | 466 [492
0 09 | 84 | 157 | 222 | 251 | 279 | 330 | 376 | 397 | 417 | 436 | 455 |481
10 | 09 81 | 152 | 215 | 244 | 271 | 321 | 366 | 387 | 407 | 426 | 444 |470
15 08 | 7.9 | 149 | 212 | 240 | 267 | 31.7 | 361 | 382 | 402 | 421 | 439 |465
20 08 | 78 | 147 | 208 | 237 | 263 | 312 | 357 | 37.7| 397 | 416| 434 460
30 08 | 76 | 143 | 203 | 230 | 256 | 304 | 348 | 368 | 388 | 406 | 424 |450
40 08 | 73 | 139 | 197 | 224 | 249 | 297 | 340 | 360 | 379 | 397 | 415 440
50 | 07 | 71 | 135 | 192 | 218 | 243 | 289 | 332 |352| 371 |389 | 406 |431
60 07 | 69 | 131 | 187 | 212 | 237 | 283 | 324 | 344| 363 | 381 | 398 |423
70 | 07 | 67 | 127 | 182 | 207 | 231 | 276 | 317 |336| 355 37.3| 390 |414
80 07 | 65 | 124 | 177 | 202 | 226 | 27.0 | 310 | 329 | 347 | 365| 382 |406
85 | 07 | 64 | 122 | 175 | 200 | 223 | 267 | 307 | 326 | 344 |361| 378 |402
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6.2.6.2.3. Extreme-temperature-pressure-cyeling-test-Continuous operation

The total number of operational cycles is 11,000 (or 15,0007?) for the check valve and 50,000 for the shut-off valve. The valve unit is installed in a test fixture
corresponding to the manufacturer’s specifications for installation.

(a) The operation of the unit is continuously repeated using hydrogen or inert gas at all specified temperatures and pressures as follows:

(i) Ambient temperature cycling

The unit undergoes 90 per cent of the total operational cycles at 2125 100 per cent NWP with the part stabilized at 20 °C.

(ii) High temperature cycling

The unit then undergoes 5 per cent of the total operational cycles at 2125 per cent NWP with the part stabilized at 285°C.

(i) Low temperature cycling.

The unit then undergoes 5 per cent of the total operational cycles at 200 =80 per cent NWP {+2/-0-MPa} with the part stabilized at <-40°C.
(b) An operational cycle shall be defined as follows:

(i) Check Valve:

A check valve shall be capable of withstanding 11,000 (or 15,0007?) cycles of operation, and 24 hours of chatter flow when submitted to the following
test procedure.

The check valve shall be connected to a test fixture. The required test pressure is applied in six pulses to the inlet of the check valve with the outlet
closed. The pressure shall then be vented from the check valve inlet. Failure of the check valve to reseat and prevent backflow shall constitute failure
of the check valve. The pressure shall then be lowered on the check valve outlet side to less than 60 percent of NWP prior to the next cycle.

Following the operation cycles, the check valve shall be subjected to 24 hours of chatter flow at a flow rate that causes the most chatter (valve flutter).
At the completion of the continuous operation test, the check valve shall comply with the leak test (para. 6.2.6.2.2.) and the hydrostatic strength test
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(para. 6.2.6.2.1.).
(ii) Shut-off valve:
A shut-off valve shall be capable of withstanding 50,000 cycles of operation when submitted to the following test procedure.
The shut-off valve shall be mounted into a suitable test fixture. Each cycle shall consist of filling through the inlet port to the required test pressure.
The shut-off valve shall then be opened (energized) and the pressure in the valve/fixture reduced to 50 percent of the filling test pressure. The shut-
off valve shall then be closed (de-energized) prior to the next filling cycle.
Following the operation cycles, the automatic container valve shall be subjected to 24 hours of chatter flow at a flow rate that is within normal
operating conditions that causes chatter (valve flutter), only if the automatic container valve is functioning as a check valve during fueling.
Note: If no chatter is induced during normal flow rates, this test is not required.
At the completion of the test the shut-off valve shall comply with the leak test (para. 6.2.6.2.2.) and the hydrostatic strength test (para. 6.2.6.2.1.).
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