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Why?
Regulation Operations

Expenses

Emission Cost

CII, EEOI, EU-ETS... Bunker Price



Emissions Breakdown
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Decarbonisation Pathway

Improve ship efficiency
and decarbonisation

Decarbonisation

Increase in output

Decrease input
(energy consumption)

Cleaner fuels

Renewable
Energy

Wind

Solar
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% sailing

Maintenance

Weather effects
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Trim Optimisation

Coating

Air lubrication
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Hull wane

Propeller coating

Bow foils

PBCF

K-CAP +fins

Rudder bulb

Hull vortex vane

Vane wheel

Stator

SILD

Grotheus spoiler

Mewis duct

Schneekluth duct

Vortex generator

Propeller efficiency

Contra rotating

Ducted

TAPs

Tip fin

NPT propeller

Kappel propeller

CLT propeller

Hub modification

Speed Optimisation

Waste heat recovery

Electronic engine

LED lighting

Frequency converters

Operations

Hull resistance
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Technology
Flettner Rotor Suction Wing

Rigid Sail Kite



Source: Clarksons, 29 Feb, 2024  

WASP Vessels and Technologies



Propulsion Performance

Fuel

Engine Condition Propeller Condition Hull Condition

Engine Efficiency Propeller Efficiency Hull Efficiency

Power Thrust
Waves

Speed
Shallow water Draught & Trim Water Temp/Density

Wind Resistance



ROI of ESDs

FO Savings : 5.8%

Year 1 FO consumption = 5000T

FO saving = 

AV. FO price if year 1 = $500

Year 1 saving = $154,000

CAPEX | Finance Cost 5000 x 5.8% NPV
ROI

94.2%
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CG - Cost of grid  $/kWh

B

M

E

A

FO

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
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Sail

Thrust

Wind
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WASP ROI Analysis
Cost Of Energy
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