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PROJECT AND GENERAL OBJECTIVES

Hydrogen is considered an option for reaching
emission reduction targets; however, a regulatory
framework applicable to hydrogen-fuelled ships
is not yet available. e-SHyIPS brings together
hydrogen and maritime stakeholders to gather
new knowledge based on a regulatory framework
review and experimental data. The approach is
vessel independent, and is focused on the risk and
safety assessment methodologies. e-SHyIPS will
define a pre-standardisation plan for an update of
the International Code of Safety for Ships using
Gases or other Low-flashpoint Fuels for hydro-
gen-based-fuels passenger ships and a roadmap
to boost the hydrogen maritime economy.

NON-QUANTITATIVE OBJECTIVES

+ e-SHylPS aims to define project concept func-
tional scenarios. In close cooperation with its
industrial maritime partners, the technical and
functional requirements of hydrogen-based-fu-
els passenger ships will be elicited in opera-
tional profile scenarios.

+ Use cases for vessel design will be defined in
line with the requirements of industrial mari-
time partners and the stakeholders.

+ e-SHyIPS aims to determine vessel scenar-
io and bunkering functional and technical
requirements. The functional and technical
requirements of hydrogen-based-fuels pas-
senger ships, which are meant for a sce-
nario report, were elicited from operational
profile scenarios. The technical features will
be described for the associated subsystem
(e.g. pumps, hoses, etc.). The metrics and
safety-related analyses to be conducted will be
communicated and specified for the purposes
of the risk assessment process. Operation-
al features, such as bunkering procedures
and hydrogen fuel conditions, will also be
described, defining the limits for the scope
of the analysis.

e-SHyIPS aims to determine risk and safety
best practices for the maritime sector. There-
fore e-SHyIPS will report on technical knowl-
edge gaps and models for risk assessment
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and risk management of gaseous hydrogen
and liquid hydrogen, and hydrogen-based
alternative fuels on ships, in 2024.

PROGRESS, MAIN ACHIEVEMENTS AND
RESULTS

+ The analysis of emergency hydrogen dis-
charge or major leaks from the vessel focus-
ing on piping/venting mast arrangements
for emergency hydrogen discharge, and the
dispersion of hydrogen outside the ship.

+ The guidelines for ship design and operation
regarding emergency hydrogen discharge
for different types and sizes of vessels and
hydrogen storages.

+ Fuel cell stack inclination testing (IR).
Fuel cell salt spray testing.

HAZID Analysis for Gas Compressed Hydro-
gen.

+ Safety System Review.
HAZID Analysis for Liquid Hydrogen.
+ Explosion Risk Assessment.

+ Testing of new forcing/damping methods in
OpenFOAM.

+  Optimisation of mesh focused on seakeeping.

+ Validation of zero hull velocity wave-hull inter-
action simulation (LINCOSIM).

Test of new LincoSim production web appli-
cation to external expert users.
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PROJECT TARGETS

Target source

Project's own objectives
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FUTURE STEPS AND PLANS

+e-SHyIPS will continue to develop the hydro-
dynamic analysis. Implementation on the
LINCOSIM platform using the updated mesh
and wave-hull interaction simulation.

+ The safety assessment for each vessel design
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* On-board H, dispersion and explosion model
test

+ Test results from material and component
testing and postmortem analysis are expected

Initial results for the fuel delivery and bunkering
solutions for ships are expected

for each scenario is completed.

+ The H,-based fuel bunkering systems basic
design technical report has been completed.

Parameter

Constant operation of stack possible

To find materials which do not induce additional degradation to
fuel cell compared to baseline

Performance degradation (potential loss at constant current)
(mv)

Generate new and missing knowledge to define a standardised
knowledge database

Propose a pre-standardisation plan for IGF

Hydrogen-based fuels adoption roadmap definition for
passenger ships

Target
Achieved to date by the project achieved?
Certain EPDM materials identified which may be suitable
for cathode side
-10 to -20 mV (during Ul curve) -13 mV during continuous
operation
150 Gaps in existing knowledge identified (literature) N

90 gaps in IGF Code identified (35 matched to existing
hydrogen standards)
Pre-normative plan for H, applications to passenger ships
included in CWA WSESH001:2024 “e-Ships

Co-funded by
the European Union




