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Decarbonisation Pathway

Operations
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Hull resistance

Propeller flow conditioning

Propeller modification

Engine efficiency

Aux. engine

Maneuvering devices

Reduce weight
Reduce drag

Carbon capture
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SFCFC in g/kWh

SFCE in g/kWh

SFCE in g/kWh
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CG - Cost of grid  $/kWh
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CH - Cost of H2  $/Kg

CEE-B - Cost of electrical energy from battery
CEE-FC - Cost of electrical energy from fuel cell
CEE-DG - Cost of electrical energy fron D/G

CEE-S - Cost of electrical energy fron solar
CPE-E - Cost of propulsion energy from engine
CPE-M - Cost of propulsion energy from motor

CAE - Cost of auxiliary energy EM - % Energy from motor
EE - % Energy from engine
ME - Engine maintenance (LO, filter, overhauling) ~ 10% CFO

CPE - Cost of propulsion energy
CFO - Cost of fuel  $/l

- Battery efficiency
- Other system efficiency
- Alternator efficiency

- Motor efficiency

PB - Brake horse power

PE - Effective power

- Density of fuel Kg/l

- Specific fuel Consumption
   engine g/kWh

SFCFC
- Specific fuel consumption
   fuel cell g/kWh

PD - Power delivered to
   propeller

EB - % Energy from battery
EFC - % Energy from fuel cell
EDG - % Energy from D/G
ES - % Energy from solar

Battery

FO - Density of fuel Kg/l

Charge
controller

Solar

Cost of energy



100 Pax ferry

Speed 8-12 knots Range 75-200 km/day



CEE-DG = 50 US Cents/kWh

SFCFC = 70 g/kWh

SFCE = 250g/kWh

SFCE = 250 g/kWh
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CEE-B = 12 US Cents/kWh

CEE-S = 0
CEE-FC = 39/23/16

US Cents/kWh

CPE-E = 41 US Cents/kWh

CAE =

CPE-M =

12 US Cents/kWh (100% grid + Battery)
9 US Cents/kWh (73% grid + Battery, 27% solar)
50 US Cents/kWh (Diesel boat)

13 US Cents/kWh (100% grid + Battery)
9 US Cents/kWh (73% grid + Battery, 27% solar)
55 US Cents/kWh (Serial hybrid (DG driving propulsion))
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9 US Cents/kWh

5/3/2 USD/kg

1.25 USD/litre

0.85 kg/litre

1.25 USD/litre

100 Pax Ferry and energy costs
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How cost of diesel/MGO and cost of grid affects electrification

Source : https://www.globalpetrolprices.com/electricity_prices



How cost of diesel/MGO, cost of grid and cost of hydrogen affects shift to hydrogen



CAPEX, OPEX, TCO and TCO-NPV calculations



CAPEX, OPEX, TCO and TCO-NPV calculations



CAPEX, OPEX, TCO and TCO-NPV calculations



CAPEX, OPEX, TCO and TCO-NPV calculations



CAPEX, OPEX, TCO and TCO-NPV calculations



How discount rate affects TCO NPV



TCO NPV for various speeds (8/10/12 knots) and range (75/100/150/200 km)



TCO NPV for various speeds (8/10/12 knots) and range (75/100/150/200 km)



When is Hydrogen effective?
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100 Pax ferry

Speed 12 knots Range 200 km/day Trip range 100 km



Series Parallel
Independent shaft Same shaft

Genset or
Fuel cell

Battery Solar

BatterySolar

BatterySolar

Motor

Motor

Motor Engine Engine



What changes with high speed and high trip range?



What changes with high speed and high trip range?
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