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Introduction
Fuel cell - Basics

An electro-chemical device that converts hydrogen and oxygen into heat and power

Low/No environmental impact

No oil or heavy metal

Water is the only by-product of a closed-loop cycle
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Introduction
Types of fuel cell and their characteristics

Type of fuel cell Operating temperature Fuel Electrical efficiency
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Pros: Fuel flexibility, high efficiency, can be combined with gas turbine, high grade heat

Cons: Limited power modulation, long start-up time

Pros: Fuel flexibility, high efficiency, high grade heat

Cons: Low power density, long start-up time, corrosive electrolyte

Pros: Mature, higher tolerance of impurities, medium grade heat

Cons: Low power density, relatively long start-up time

Pros: Quick start-up

Cons: Sensitive to impurities, low grade heat, expensive catalyst required

Pros: Quick start-up, mature

Cons: Sensitive to CO2 and other impurities, low grade heat
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Comparison against other technologies
Vs. diesel generator

Advantages:

• High part load electrical efficiency

• Near zero NOx, SOx and PM emissions

• Low or zero CO2 emission (depending on fuel), 

possible to reduce by 20-30% 

• Low noise (~75 dB@1m)

• Few moving parts

• Low maintenance

• No vibration
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Comparison against other technologies
Vs. battery

Advantages:

• No self-discharge over time

• Low maintenance

• Low OPEX (Replacement and air-conditioning)

• No thief of batteries

• Less environmental impact upon disposal

• Higher storage capacity

• Heat recovery option



*
6

Comparison against other technologies
Challenges Vs. others

Challenges:

➢ System cost

➢ Sources and availability of hydrogen

➢ Unified regulations of fuel 

production, storage & distribution 

infrastructure

➢ Space availability on-board

➢ Safety concerns

➢ Public acceptance
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Past fuel cell ship projects
Outcomes

(FellowShip) 

44.5% electrical efficiency achieved 

No NOx, SOX and particulates detected

(Foss tug boat)

Hybrid tug has shown to reduce 73% of particulate matters (PM), 

51% of NOx and 27% of CO2
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Conclusion

Fuel cell has been proven technically feasible in many of the demonstration

and trial projects.

The main barriers to adoption is the supporting infrastructure and the CAPEX

required.

There is no one technology that would resolve all the problems.

To obtain the optimal result, we have to explore the synergistic effect

between different types of technologies, gathering the strength and

eliminate/reduce weakness of each technology.
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