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Wie zijn MARIN?

https://www.marin.nl/nl

https://www.marin.nl/nl
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SH2IPDRIVE

2022-2025

24 M€
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Doel SH2IPDRIVE

Onderzoek Toepassingsmogelijkheden Maritiem:

• (1) Gecomprimeerd waterstofgas (CH2)

• (2) Vloeibare waterstof (LH2) 

• (3) Waterstof gebonden aan Liquid Organic Hydrogen Carriers 
(LOHC)

• (4) Waterstof gebonden aan BoorHydrides (BH)
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Use Case - Short Sea Transport Vessel

Nett Volume LH2 = 200 m3
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How can the crew be supported in performing their 
operational tasks on board of a hydrogen fueled ship?

The following research questions were posed in the 
research proposal:
• Which actions are required to be taken by the 

crew?
• What level of automation is optimal?
• How does it affect the team task distribution 

between crew members (bridge and engine room 
for example)?

• How is the shipping company office part of the 
operation on board?

• How is this translated into system requirements 
for the on-board system?

Research questions

Bridge

• Captain

On shore

• Vessel manager

• Superintendent

• OEM supplier

Engine room

• Chief engineer
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Designed Power 
and Propulsion 
System architecture
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• Vessel concept design from SH2IPDRIVE 
– Short Sea Steel carrier
• Liquid hydrogen

• Evaporator

• 2 Fuel cell sets (2x2)

• 2 Battery strings

• Electric propulsion motor

Use Case description – Full Scale
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Scaled Test Set up in MARIN Zero Emission Lab

System Qty Specification Use

Hydrogen PEM fuel cell 1x 40 kWe End of Life Main electric power source

Variable speed diesel genset 1x 50 kWe Main electric power source

Generic converter 2x 60 kWe Emulation of (grouped) systems
Sources / loads

Super capacitors 2x 500 Wh
Max 100 kW

Energy Storage System
Peak shaving / Ramp support

Electric shaft machine (ESM) 1x 63 kWe Propulsion motor
Shaft generator

Grid converter 2x 43 kVA Feed power into secondary AC grid

Main DC distribution grid 2x 100 kW
700 V DC

Including fast bus coupler (SSCB)

Secondary AC distribution grid 2x 43 kVA
400 V AC

Support / auxiliary / payload power 
supply

24V DC distribution grid 2x 2 kW
24 V DC

Automation and control power 
supply
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Geschaalde systeem testen – Focus Human Centred Design
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Key success factors in innovative PPE system implementation

Robustness

Technical 
Capability 

€€

Usability

Acceptance

Operational success

Operabili
ty

Robustness

Technical 
Capability

Acceptance



Human Centered Design method

• Goal: Solutions tailored to real operational contexts
• Early and continuous user involvement
• Aligning with user experience, needs and expectations
• Improves trust
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Research methodology – workshops

Gathering feedback

Interactive session on simulator
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• 4 internal and 3 external workshops

• 3 design iterations for Captain HMI

• Proof of design concept

• Results vary upon:
• Operator role 

• Operator experience

• Owners' preferences 

• Segment standards

Main results
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Results – Workshop HMI Iterations
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Conclusions

• Iterative approach proved a good way to improve design and 
gather a lot of input

• Virtual prototyping provides a platform for assessing novel 
system design

• Crew interactions can be effectively studied in an early design 
phase with the virtual prototype

• Findings from human factor investigations can be effectively 
captured using a Capella MBSE model.
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Nabrander

This year, the team is focusing on two major innovations:
• integration of a liquid hydrogen storage system
• change to a so called “pi” foil.

Connecting the front foils to make one large wing, called a “pi” foil.

16th of December 2025, the TU 
Delft Hydro Motion Team
Presented the design of their 
brand-new foiling 
liquid hydrogen-powered boat 2026
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Liquid hydrogen as the fuel of choice for Hydro Motion Team
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