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Sulphur regulations for Marine Fuel
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Geographical area of the IMO 
SECAs
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The Sulphur Emission Control Area (SECA)
Countries with water only in SECA
Countries with part of the coast in SECA
Countries without coast in SECA
Has not ratified Marpol Annex VI
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Bunker fuel Prices
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The IMO EEDI formula
as in MEPC.1/Circ.681

CF = conversion factor between consumed fuel and emitted CO2. ME(i) and AE(i) refer to main- and auxiliary engines.

V hi d d i k t i i d i l d diti i d t d l d i d
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Vref = ship speed, measured in knots, in maximum design load condition, assuming deep water and calm sea and no wind.

Capacity = for conventional vessel types deadweight and gross tonnage for passenger ships and RoRo passenger ships.

PME(i) = power of main engines measured in kW at 75% MCR having deducted shaft generators.

PAE(i) = auxiliary engine power in kW, the electrical load required to supply normal maximum sea load.

PPTO(i) = shaft generator power in kW at 75% output of each installed shaft generators.

PPTI(i) = shaft motor power in kW at 75% output of installed shaft motors.

Peff(i) = 75% of the main engine power reduction (kW) due to innovative mechanical energy efficient technology.

PAEeff(i) = auxiliary power reduction (kW) due to innovative electrical energy efficient technology measured at PME(i).

SFC = specific fuel oil consumption of engines, measured in g/kWh. ME(i) and AE(i) refer to main- and auxiliary engines.

fj = non-dimensional correction factor to account for ship specific design elements.

fw = non-dimensional coefficient indicating the decrease of speed in representative sea conditions.

feff(i) = availability factor of each innovative energy efficiency technology.

fi = capacity factor for any technical or regulatory limitation on capacity.



LNG will change carbon conversion factor from 3,1144 to 2,75. 

Heat value of LNG is also higher than for HFO. 

These two issues give about -20% benefit in specific CO2 emission.
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These two issues give about 20% benefit in specific CO2 emission.

Cost: 4,000,000 €
Benefit: -6 units

EEDI: 29,4 -> 23,4
(target: 25,3)



Various EEDI reduction measures
Cost/Benefit

10



Exhaust emission -
Natural gas vs MDO
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• Particulate matters is close to zero

11

0

0,1

MDO 1% S natural gas
g/kWh

CO2

• CO2 is reduced by 26%
Due to unburned methane the net 
reduction of greenhouse gases is 
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reduction of greenhouse gases is 
somewhat lower

• NOx is reduced by 80-90%
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NOx

NOx is reduced by 80 90%

Source: Rolls-Royce Marine 0
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LNG bunkering station at ferry berth
Capacity bunkering station:p y g
2x 500m3 LNG

LNG transferred by pump
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LNG transferred by pump

Filling time for the large
LNG ferries about twoLNG ferries about two
hours 

Refuelled every third nightRefuelled every third night



Bunkering LNG ferry
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Price level LNG vs Marin Diesel Oil (MDO)

LNG and MGO prices vs Crude oil price on energy basis
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IMO NOx – Regulation 13

Revised Marpol Annex VI 
• New buildings (diesel engines > 
130 kW): Tier II from 2011; Tier III
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18 Tier I - New ships 2000

Tier II - New ships 2011

Tier III - New ships 2016 in designated areas

130 kW): Tier II from 2011; Tier III 
to be applied in designated areas
from 2016* (Tier II to be applied 
outside these areas)
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between 1990 and 2000 (diesel 
engines > 5000 kW and > 90 liters 
/ cylinder). Some exemptions are 
considered

Rated engine speed (rpm)

Wärtsilä DF / SG engine meet already Tier III

* Date of keel laying



IMO SOx and PM – Regulation 14
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Applies to both new buildings and existing ships !



– 25-30% lower CO2

• Low Carbon to Hydrogen ratio of fuel

– 85% lower NOX

• Lean burn concept (high air-fuel ratio)
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– No SOX emissions

• Sulphur is removed from fuel when liquefied

– 50% lower PM Particulates
• Particulates vary across operating rangey p g g

– No visible smoke

– No sludge deposits extends engine life



Emission comparison
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