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Family vacation on the beach a few years ago
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| love ships: the cleanest way of transportation MARIN

90% of our goods transported over water



A wake up call... MARIN

We have to do better!



Inspiration from the beach
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MARIN Mission: Making shipping more clean, safe and smart!

BETTER SHIP§, BLUE OCEANS
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BETTER SHIPS, BLUE OCEANS



Zero emission shipping: Wind Asssisted Ship Propulsion MARIN
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Engine Room of the Future in Zero Emission Lab (ZEL)
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We started the ZERO JIP MARIN
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to design, build and test the prototype Engine Rooms of the Future to assure
reliable future operations in realistic conditions while meeting functional and

emission requirements. -



And then COVID-19 came...




Moored ship as ‘dots at the horizon’




Video Masterplan
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Maritime Masterplan for a Zero Emission Maritime Sector MARIN

e Nederland Maritiem Land

@ ®@® High Tech, Hands On

Goal:

Making a sustainable difference after the corona crisis, through
cooperation and launching customership by our government, with a
concrete goal: 30 zero emission and digital ships by 2030 and widely

available knowledge and technology
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NL Government R&D-funding scheme for the mobility sectors MARIN

Three mobility sectors: maritime, automotive, aviation

Goal: recovery from COVID-19 crisis by increased R&D, with focus on the energy
transition and digitalization

€150 million over 4 years for 3 sectors combined
Cooperation between large companies, SME’s and knowledge institutions

Combination of industrial research and experimental development (including
first pilots)



R&D program to support the Maritime Masterplan

Objective: safe, clean and smart operations of 30 zero emission and digital ships in 2030

Zero Emission Shipping program

Smart & Digital Shipping program

(- )

Yo % ~
Py Y e i ———
fi= i .

'“' I hisosiids

7

\




R&D program to support the Maritime Masterplan

Objective: safe, clean and smart operations of 30 zero emission and digital ships in 2030

Zero Emission Shipping program Smart & Digital Shipping program
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transition power & power & and future ship and data Monitoring shipping
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Ammonia
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green fuels bunkering bunkering Other design &
and safety and safety drives, such production
Funding as gas
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CAPEX efficiency & efficiency & Dynamic
dynamic dynamic Wind assist interaction
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capture s
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R&D program to support the Maritime Masterplan

Objective: safe, clean and smart operations of 30 zero emission and digital ships in 2030

Zero Emission Shipping program Smart & Digital Shipping program
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1 2 3 4 5 6 7 8
Experimental System Methanol Hydrogen Additionial Modular sensors Smart Autonomous
development transition power & power & and future ship and data Monitoring shipping
to zero energy energy power & design & aquisition & Ship
\ ) emission systems systems energy production for digital | JMaintenance
systems operations
)
Identify ICE & fuel ICE & fuel Alternatives Operational
. bottlenecks cells cells such as profiles
Industrial .
Ammonia
LRI Availability Storage, Storage, Modular
green fuels bunkering bunkering Other design &
and safety and safety drives, such production
Funding as gas
) models Power Power turbines & MBSE
higher density, density, SOFCs
Shared CAPEX efficiency & efficiency & Dynamic
knowledge dynamic dynamic Wind assist interaction
base Regulations power train power train between
behaviour behaviour Carbon component
capture s
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What can MARIN contribute to the Maritime Masterplan?

BETTER SHIP§, BLUE OCEANS



MARIN research zero emission shipping MARIN
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Hydro Systems Integration

Wind Assisted Ship Propulsion

Integrated Ship Design

Hydrodynamic & operatiol optimisation



MARIN research smart & digital shipping MARIN

Operations & Human Factors
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Hydrodynamic simulation



Objective: safe, clean and smart operations of 30 zero emission and digital ships in 2030

Zero Emission Shipping programma

Smart & Digital Shipping programma

( )

Experimenta
development

—

Industrial
research

—

Shared
knowledge
base

\,
4
ZERO++ JIP (MARIN & partners):

Building the engine room of the future
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Digiwind-JIP Bridge to Collision
GMM++ JIP (TNO en partners) the future Avoidance
Performance
Evaluation
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‘Digiwind’ JIP

MARIN

Two combined goals:

Developing knowledge, methods and
tools for the design and operation of
effective and safe Wind Assisted Ships
(interaction with propulsion, interaction
between sails, optimization methods,
scenario analysis).

Providing an experimental development
environment for collaborating with digital
twins, sharing data and developing Al
algorithms.
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Our Maritime Masterplan roadmap

|ndu§-f:\[ :
¢ Sustainable

o employment
Launching * Sustainable

customership earning
Government > capacity
(20 ships) :

Research & Development
(first pilots on board) s




