
GRSP TF on the transposition of GTR 13 
Phase 2 to UN-R 134 (18)  

Meeting Date: 02/11/2023 08:00 – 09:00 (CET)  
Location: Microsoft Teams Meeting  

Participants: 

R Andres Fernandez Duran (IVECO) R Paul Dijkhof (KIWA) 
R Annett Schuessling R Richard Trott (FORVIA) 
R Antoine Azzopardi (FRANCE) R Romary Daval (LUXFER) 
R Anton Weiler (IAV) R Salim Abdennadher (RENAULT) 
R Gerhard Gissibl (BMW) R Shougo Suda (TOYOTA) 
R Hans Lammers (NETHERLANDS) R Sina Smits (BMW) 
R Harald Beck (MAN) R Tatsumi Takehana (KHK) 
R Hiroaki Tamura (JARI) R Tohru Nakanishi (METI, JAPAN) 
R Ikuya Yamashita (HONDA) R Valentin Hettrich (DAIMLER TRUCK) 
R Klaus Weis (HEXAGON) R Volker Rothe (Stellantis) 
R Koie (METI) R Vuthy Phan (VOLVO) 
R Masaaki Iwasaki (TOYOTA) R Wataru Okoyama (MLIT) 
R Morinaga (KHK) R Yoshio Fujimoto (NTSEL) 
R Myrna Cashatt (LINAMAR) R Yoshinori Tanaka (NTSEL) 
R Ömer-Ahmet Tsaous (BMW) R Yuto Sekiya (KHK) 

  

Minutes: 

1. Welcome & Roll call  
2. Material Compatibility 

- No updates 
 

3. Remote TPRD and alternative testing 
- Japan requests feedback on the safety concept of remote TPRDs, coming 

from the European background in particular from European CPs 
- Japan asks whether there are European regulations regarding remote TPRDs 

• See document: Remote TPRD.pptx 
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Confirmation Items and Concerns 
Regarding Remote TPRD

(GRSP TF on Nov2. 2023)

Transmitted by Japan 



- OICA points out that (EC) 406/2010 contains a definition for container 
assembly which would include remote TPRDs 

(15) ‘Container Assembly’ means two or more containers with integral interconnec6ng fuel 
lines, protec6vely encased inside a housing shell or protec6ve frame; 

- Secretariat prepared a comparison btw. (EC) 79/2009, (EU) 2021/535 and 
UN-R 134 

• See documents: 20230111_Comp._H2_regs.pdf and 
20231101_test_programme_comp..xlsx 

 

• There is no definition for remote or additional TPRDs in (EC) 79/2009 
(incl. (EC) 406/2010), but the requirements for the bonfire test clearly 
indicate that more than one TPRD along the length of large containers 
can be used as the fire protection approach. 

• For the type-approval there is no specific test required to test the 
container with the remote TPRD and the manufacturer is responsible 
for the safety 

• Luxfer proposes to also look at UN-R 110 which has similar 
requirements for CNG, including the same bonfire test. There are 
more than 20,000 vehicles in Europe approved according to this 
regulation. With the container size used for buses it is obvious that 
these containers need TPRD unless they are Type 1 containers. There 
is no knowledge about accidents in relation to the TPRDs in these 
vehicles. 

- OICA raised the question on how to continue the discussion. Would a test 
programme as suggested by OICA in February be feasible? 

• See document: remote_TPRDs_proposal_2023-02_v00.pptx 

• It could be included as a clarification for the qualification of TPRDs. 

Comparison between (EC) 79/2009, 
UN-R 134 & (EU) 2021/535, Annex XIV

Annett Schüßling
for GRSP TF on the transpositions of GTR 13 into UN-R 134
2nd November 2023

Hydrogen state Topic (EC)79/2009
(EC) 406/2010

UN-R 134 (EU) 2021/535, Annex XIV Remark

Specifies design and performance 
requirements

Some design requirements, but 
predominantly performance-based

EU legislation is more prescriptive, but UN-R 
134 intended for all contracting parties,
regardless of system

All components tested (& in some cases 
specific material samples)

Tests on containers and certain safety-critical 
components only, with system-level tests (for 
gaseous systems)

All containers must be classified as one of 
four “types” defined in legislation 

 UN-R 134 is open to new container 
technologies, but relies on capability of tests 
to reproduce worst-case service conditions  
regardless of particular materials or 
manufacturing methods

New “types” of container unable to gain type-
approval unless regulation is amended

Performance tests applicable according to 
“type”

All performance tests apply to all containers UN-R 134 requires some containers to 
undergo testing not required in EU legislation 
for their “type”

Service life limited to 20 years Service life limited to 15 years Requirements are broadly comparable, given 
differences in service life and might be more 
stringent in UN-R 134 in certain 
circumstances

Number of filling cycles to be 5,000, but 
reduced number permitted if usage 
monitoring and control systems installed
or if components are replaced

Initial number of filling cycles (#Cycles) to be 
set by each contracting party at 5,500, 7,500 
and 11,000

UN-R 134 doesn't specify conditions under 
which monitoring or control system must be 
used, or specify when components should be 
replaced, but contracting parties can specify 
usage constraints on vehicles

Containers to be capable of reaching 15,000 
pressure cycles (i.e. 3x5,000) without failure 
for 20 years service life

Containers not to leak within #Cycles for 15 
years service life

Gaseous Inertial
loading

Container mounting system must be capable 
of withstanding accelerations specified 
according to vehicle category and impact 
direction (unless vehicle approved to frontal 
and side impact directives)

Fuel system integrity requirements only, 
using crash tests in respective
jurisdictions

Accelerations were no crash requirements 
are applicable

Additional lateral impact test as alternative 
to installation restrictions

Certain vehicles are exempt from frontal and 
side impact crash tests and hence there 
would be no means of assessing the integrity 
of the mounting system for these vehicles 
other than the acceleration tests

Gaseous Burst
pressure

Burst pressure ratios specified for containers 
according to material and container type

Ratios apply to tests on new containers, 
burst pressure requirements following 
certain container tests are relaxed slightly in 
comparison

Burst pressure ratio is the same, regardless 
of container material or type

Burst pressure requirement at the end
of sequential testing is 20% of initial baseline 
value

Sequential testing is, in principle, more 
stringent (assuming test procedures are 
identical)

Sequential hydraulic test procedures in UN-R 
134 are generally the same as EU legislation, 
although number of pressure cycles differs 
following chemical exposure test and during 
the extreme temperature pressure cycling 
test

The sequ ential hydraulic test procedures 
have not been validated fully

Gaseous Penetration
test

Penetration test specified for all container 
types featuring 7.62mm armour piercing 
bullet into container at NWP

No penetration test A container is unlikely to be exposed to 
gunfire, but test ensures that a small 
puncture of container wall does not result in 
catastrophic failure

Gaseous Boss torque
test

Boss torque test specified for Type 4 
containers

No boss torque test Boss torque test not included in UN-R 134 on 
basis that over-torque is a maintenance error

Gaseous Pressure
cycling with
hydrogen

Hydrogen gas cycling test specified for Type 4 
containers and Type 3 with metal liners,
comprising 1,000 cycles to NWP and leak test

Hydrogen compatibility test specified for 
Type 1, 2 and 3 containers comprising 15,000 
cycles to 1.25xNWP (assuming 5,000 cycles 
for service life); however, test not required if 
certain ISO standards are met

Other components required to conform to 
various ISO standards for hydrogen 
compatibility or manufacturers to perform 
material qualification tests

A sequence of system-level tests is specified 
with hydrogen gas, including two groups of 
250 cycles of ambient
and extreme temperature pressure
cycling

Ambient cycles are performed at 1.15 x NWP, 
extreme temperature cycles at 1.15xNWP for 
50°C and 0.8xNWP for -40°C

EU regulation requires more hydrogen 
pressure cycles, but they are performed on 
container only

Hydrogen pressure cycles in UN-R 134 are 
performed on storage system comprising 
container and the primary closures of 
openings  into the container, such as the
TPRD, check valve, shut-off valve, etc

UN-R 134 cycles include 20% at extreme 
temperatures

The sequential pneumatic test procedures 
have not been validated fully

Overall philosophy 
and approach

Compressed 
gaseous hydrogen 
systems

Service life and 
filling cycles

Gaseous

Gaseous

Gaseous

1

OTV

additional TPRD

End-plug

supply lines

container

CHSS: Allow to locate additional TPRDs in alternative locations on the container

Container and CHSS including remote TPRDs and their supply lines:
1. Durability of the supply lines mounted directly to the container will be 

validated based on the hydraulic sequential test. The test setup in §5.2 may 
be performed by replacing the On Tank Valve/End plug by suitable adapters 
representative for the connection of the remote TPRD line.

2. The leak tightness, over accelerated vehicle lifetime usage, of Remote TPRDs 
with their supply lines, will be validated using the pneumatic sequential test 
of §5.3

3. Fire test of §5.4

§6.1 TPRD + supply pipes performance & stress tests

Durability for additional TPRD. The supply lines durability assessed in §5.2 test

Requirement section Test article

5.1. Verification tests for 
baseline metrics

Container or container plus 
container attachments, as 
applicable

5.2. Verification test for 
performance durability

Container or container plus 
container attachments, as 
applicable

5.3. Verification test for 
expected on-road 
performance

CHSS

5.4. Verification test for 
service terminating 
performance in fire

CHSS

Hydraulic plug (mimic OTV)
End-plug

TPRD supply lines

container

Test set-up adaptation with the supply lines for the §5.2



* Group is requested to consider the addition of a definition needs to be 
added for the container assembly reflecting the inclusion of supply 
lines and remote TPRD 

- Luxfer will try to provide data on remote TPRDs in the field at the next 
meeting. 

- BMW provided a presentation on TPRDs on conformable tanks 
• See document: 

BMW_231102_R134_Container_and_Remote_TPRD_Definition_V02.p
df 

• the discussion could not be finished on that item and will be 
continued at the next meeting 

* Question raised by BMW: can the regulators agree that the TPRD on 
the conformable tank are not remote TPRDs? 

4. Next meeting:  

* December 19th:  
o 8 am – 9 am (CET)  
o 4 pm – 5 pm (JST/KST) 

- 1 -CHSS with multiple connected chambers and Remote TPRDs | 2023-11-02 | Gerhard Gissibl EG-823, Sina Smits EA-610, Ömer Ahmet-Tsaous EA-610

EG-823, EA-610EG-823, EA-610

CHSS WITH MULTIPLE CONNECTED CHAMBERS AND 
REMOTE TPRDS.
BMW CONCEPT.


