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PROJECT AND GENERAL OBJECTIVES

The Elvhys project addresses a critical gap in interna-
tional standards related to liquid and cryogenic hydrogen
transfer technologies for mobile applications, such as
filling trucks, ships and stationary tanks. Currently, there
is limited or no experience in this area, which poses sig-
nificant challenges for safety and efficiency in hydrogen
transfer operations.

The overarching objective of Elvhys is to develop inher-
ently safer and more efficient liquid and cryogenic hydro-
gen technologies and protocols for mobile applications.
This objective is pursued through innovative safety strat-
egies and engineering solutions, including the selection
of effective safety barriers and hazard-zoning strategies.
The project utilises an interdisciplinary approach, com-
bining experimental, theoretical and numerical studies
to address various aspects of liquid and cryogenic
hydrogen transfer.

NON-QUANTITATIVE OBJECTIVES

The results of Elvhys will contribute to many objec-
tives of the Clean Hydrogen Joint Undertaking
strategic research and innovation agenda, such as
increasing the level of safety and supporting the
development of regulations, codes and standards
(RCSs) for hydrogen technologies and applications.

Increasing the level of safety of hydrogen technolo-
gies and applications is the cornerstone of the entire
Elvhys project. It will be addressed by performing
cutting-edge research, closing numerous knowledge
gaps in the understanding of the underlying liquid
hydrogen (LH,) transfer physical phenomena of heat
and mass transfer at cryogenic temperatures and
under multiphase flow conditions, advancing the
SOA through the generated knowledge, developing
innovative prevention and mitigation strategies
and proposing risk-informed recommendations
and guidelines on cryogenic hydrogen transfer
technologies.

The objective of supporting the development of RCSs
for hydrogen technologies and applications, with
a focus on standards, will be addressed through
the developed science-based recommendations

for RCSs, beyond the SOA guidelines and fuelling/
bunkering/transfer procedures.

PROGRESS AND MAIN ACHIEVEMENTS

The Elvhys project’s progress regarding LH, transfer
technologies is as follows.

*  Operational data collection and best practices in LH,
transfer. Extensive data collection efforts made to
identify best practices in LH, transfer operations.

LH, transfer ecosystem, infrastructures and applica-
tions. Comprehensive overview of the LH, transfer
ecosystem provided.

Piping and instrumentation diagrams of LH, trans-
fer installations and list of existing safety devices.
Detailed piping and instrumentation diagrams devel-
oped for LH, transfer installations.

Refined research programme on the safety of LH,
transfer systems. Refined research programme
developed to focus on the safety aspects of LH,
transfer systems.

Review of methodologies, preliminary risk analysis
and gap identification. Preliminary risk analysis of
specific scenarios conducted to identify gaps and
areas for further investigation.

+ Compilation of relevant/existing RCSs and bodies.
Comprehensive list of relevant RCSs and regulatory
bodies compiled for LH, transfer operations.

Support of LH, fire and explosion tests through
modelling. Computational models selected to pro-
vide insights into potential hazards and mitigation
strategies.

+  Experiment set-up and test readiness review for fire
tests and boiling liquid expanding vapour explosion
tests on LH, hoses.

Hazard identification for LH, transfer operations.
Detailed identification of potential risks and proposed
mitigation strategies completed.

FUTURE STEPS AND PLANS

The Elvhys project aims to provide a supportive regula-
tory and standardisation framework.

SOA result achievedto  Year for reported
Unit Target Target achieved? date (by others) SOA result
number/project 1 0.6 2020
number/year 2 1 2020
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