
PRR 2024 PILLAR 
H2 Storage and Distribution

ROAD TRHYP
ROAD TRAILER DESIGN: USE OF TYPE V THERMOPLASTIC 
TUBE WITH LIGHT COMPOSITE STRUCTURE FOR 
HYDROGEN TRANSPORT

PROJECT AND GENERAL OBJECTIVES
The overall ambition of the ROAD TRHYP project is to 
demonstrate that using a trailer made out of thermo-
plastic composite tubes (type V) is a suitable solution to 
maximise the amount and the quantity of H2 transported 
while satisfying end-user requirements (safety, ability 
to be decontaminated) and enforced regulations with 
a low TCO.

The main objectives are to:

•	 design type V 700-bar tubes according to EN 17339 
and key performance tests;

•	 elaborate a decontamination methodology to ensure 
H2 purity;

•	 demonstrate the safety of type V tubes;
•	 demonstrate that a trailer made with type V tubes will 

achieve the expected key performance indicators in 
2030 and improved environmental impact;

•	 formulate the regulatory recommendations aimed 
at accelerating the deployment of the technology.

PROGRESS AND MAIN ACHIEVEMENTS
•	 Type V cylinders have been developed and prelimi-

nary testing is ongoing.
•	 Raw material to be processed to make type V cylin-

ders has been developed and optimised with a carbon 
fibre content of 57 % by volume.

•	 The methodology for carrying out a design of exper-
iments analysis and the bench test to enable testing 
to find the optimised parameters for a type V cylinder 
are ready.

•	 A safety study has shown that the three main acci-
dent scenarios for a trailer are hose rupture, leak-
age of the filling hose and leakage of the piping. An 
assessment of the severity of H2 flammable cloud 
ignition consequences in the case of no mitigation 
measures has been carried out.

•	 The initial trailer design work done so far has shown 
that the target of 1.5 t of H2 stored in a trailer is 
achievable.

•	 An assessment of the regulation of H2 cylinders and 
ancillary components, H2 fuelling stations and H2 
transport has been carried out.

•	 Life-cycle analyses carried out on a type I and 
a type IV trailer show that there is a benefit in terms 
of reducing CO2 emissions, the use of fossil and 
mineral resources, and particle emission, among 
other things.

FUTURE STEPS AND PLANS
The next steps are:

•	 finalise preliminary type V cylinder testing;
•	 carry out decontamination tests on one cylinder;
•	 start ambient extreme temperature cycling tests 

and bonfire tests;
•	 conduct permeation tests;
•	 recommend regulations for operating trailers with 

type V cylinders in hydrogen refuelling stations;
•	 determine barriers to the safe operation of a trailer 

with type V cylinders;
•	 determine thermophysical properties of the pro-

cessed material and study the mechanical behaviour 
of the cylinder in response to fire;

•	 finalise the trailer design and design a demonstra-
tion unit;

•	 manufacture the demonstration unit;
•	 model temperature when filling and defueling, then 

fill and defuel the demonstration unit to calibrate 
the prediction tool developed;

•	 carry out a bonfire test on a demonstration unit to 
simulate the behaviour in response to fire of a cyl-
inder and a set of cylinders;

•	 finalise the life-cycle assessment with a trailer 
equipped with type V cylinders;

•	 assess the TCO.

PROJECT TARGETS

Target source Parameter Unit Target Target achieved?

Project’s own objectives

Operating pressure bar 700

Tube trailer payload kg 1 500

Tube trailer CAPEX €/kg 400
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