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IMO (International Maritime Organization) initial greenhouse gas
strategy (April 2018)

Reduce CO2 emissions by at least 40% by 2030

and pursuing efforts towards 70% by 2050

Reduce total annual GHG emissions by at least 50% by 2050
compared to level of 2008
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Current and expected emission regulations
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Fleet renewal takes time
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New technology and fuels needed to achieve targets
Renevable H2 will have a big role in the future

Source: DNV-GL
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Source: DNV-GL
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Different fuel scenarios
Efficiency improvements defines the split between different fuels

Source: Co2 emissions from shipping:

• Is the target to limit global warming to 1,5 or
2.0?

• With fossil fuels CO2 is released in direct relation
to consumed fuel

• Amount of released Co2 varies between different
fossil fuels

• Other GHG emissions to be considered too
• Improvements in energy efficiency and better

control of methane slip would extend usage of
LNG in transition phase

ABB: Most possible scenario
somewhere between these two

50 to 80 Million tonnes of renewable H2
needed only for shipping
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Towards sustainable shippng with Fuel Cells

MARANDA

• EU funded research program
2017…2021

• 165 kW fuel cells, power
converters and control
systems Integrated and
tested in research vessel
Aranda of SYKE (Finnish
Environment Institute)

FLAGSHIP

• EU funded research program
2019…2023 (application -
pending)

• 400 kW fuel cells, power
converters and control
systems Integrated and
tested in river pusher

Ballard cooperation

• ABB and Ballard has signed a
MOU on developing the next-
generation megawatt level
fuel cell power system for
sustainable marine e-mobility.

Cruise vessel project

• ABB is studying with Cruise
vesel owners to install MW
level fuel cell units to Cruise
vessels to supply hotel load

From research to commercial deliveries
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3 MW Fuel Cell Power Generating Unit
3,6m

11,0m

2,4m



Spots of renewable energy
Renewable Hydrogen Production
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Solar radiation spotsWave energy spots in coastline

Energy cost is not an issue!

Wind energy spots
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Example of Renewable H2 production cost
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OPEX parameters

Fuel cost Maintenance cost

Potentially competitive

0

50

100

150

200

250

300

350

400

450

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Fuel cost $/MWh

HFO low HFO high H2 low H2 high

0

1

2

3

4

5

6

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Maintenance cost $(MWh)

Engine high Engine low FC high FC low



—

• Classification

• Classification societies are committed to develop rules for fuel cells and hydrogen

• Projects can be made applying the alternative design method

• Distribution Infrastructure

• Requires investments from big distributors

• Knowledge to build Fuel Cell vessels

• Competition will tackle this issue
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Other Challenges
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Hydrogen & Fuel Cells is a solution for future Shipping and Port operations

Thank You!




