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The aims of the MHFCA:

- platform for international hydrogen and marine projects and 
products

- support the introduction of hydrogen into the marine sector by 
networking and dessimenation of project information

- proposals for regulations, codes and standards (RCS)

- support members with expertise resulting from a strong network 

- dissemination of information on the use of hydrogen in the 
marine  sector



The members of the MHFCA:

10 individual members



Why hydrogen and fuel cells in 
marine applications?
- No / low emissions (GHG reduction)
- No noise / vibrations
- No water pollutants
- No dependency on imported oil

- Production of hydrogen (H2) is possible from a variety of primary energies (e.g. 
renewable electricity)
- Electric propulsion systems on ships are superior to conventional combustion 
engines
- Fuel Cells generate water which can be used on board
- Infrastructure implementation is much easier than for cars on land
- conjunction with „island systems“ possible



Why are electric propulsion systems superior to 
conventional combustion engines?
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- direct drive (no gear necessary)
- high torque at low rotation speed
- larger propeller diameter possible
- steeper blade angle possible

- DC propulsion motors coupled to Z-dive 
thrusters (no rudder)
- no emissions
- no (much less) vibrations
- more freedom for ship design: 
decentralised location of engine room 
possible



Hydrogen and Fuel Cells:
the way to the „all-electric-ship“

- flexible placement of „energy-generator“
and electric engines
- higher efficiency than conventional 
engine-generator set for electricity 
production

- Fuel cell: ~ 50%
- Diesel GenSet: ~ 15%

- lower rotation speed and larger diameter 
of propellers

© the economist (2007)



Hydrogen and Fuel Cells:
efficient energy supply for propulsion and hotel 
power
“Fuel cell drive concepts with highly efficient electric drive systems can provide 
a fuel-efficient, zero emission propulsion concept for the future. Fuel cells are 
up to three times as efficient as the internal combustion engine with mechanical 
transmission systems and therefore seem to be one of the most promising 
option for clean and low-noise propulsion of the future. Achievable fuel 
efficiencies range in the order of 40 % - 50 % for internal combustion engines 
and of 45 % - 75 % for methanol or hydrogen fuel cell powered electric drives.”

(from: IMO Study of Greenhouse Gas Emissions from Ships)



Fuel Cells in boats

World‘s first GL-certified fuel cell ship „HYDRA“ (2000), Machens



The boat’s license to operate as a hydrogen boat 
in German canals



US Navy High-speed 
Catamaran



Submarines (Germany, in service)

Source: HDW. Type: 212a

Advantages:

Up to 3 weeks submarining time
No heat-signature
Noiseless operation
Water production for the crew



Tourist boat in Amsterdam

http://www.fuelcellboat.nl/

Passangers: 100
Dimensions: 20 m long

4 m wide
Drought: 1 m

2 electric motors
Hybride-drive: 60-70 kW PEM fuel cell 
Batteries 30-50 kW
Hydrogen bunker: 40 kg in 8 cylinders

at 350 bar pressure

Speed: 16 km/h

Action range: 9 hrs at 7,5 knots 



Whale-watching boat (Iceland, in 
service)

The Elding, is a 125-ton, well equipped cruiser with a capacity of 150 passengers and is a safe
and extremely stable ship, originally built in Iceland as a rescue ship, for the treacherous Nordic
conditions. Today's el-generation in Elding is based on two 50kW generators, however the basic
load of the system is only about 5-10kW, with peak up to 15kW.



Hydrogen and Fuel Cells in marine 
applications:
Stationary applications

- Many island communities rely on diesel generators for electricity production

- Hydrogen and Fuel Cells can help island communities to get rid of their
dependency from imported oil.

- On islands, the production of hydrogen from wind or other regenerative
sources is possible

- Commuting ferries are a first very interesting field of application of hydrogen
and fuel cells in the marine sector
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