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Amendment 1

Proposal for a regulation
ANNEX I – METHODOLOGY FOR ESTABLISHING THE GREENHOUSE GAS 
INTENSITY LIMIT ON THE ENERGY USED ON-BOARD BY A SHIP – Equation 2

Text proposed by the Commission

Term Explanation

i Index corresponding to the fuels delivered to the ship in the 
reference period

j Index corresponding to the fuel combustion units on board 
the ship. For the purpose of this Regulation the units 
considered are the main engine(s), auxiliary engine(s) and 
fired oil boilers

k Index corresponding to the connection points (c) where 
electricity is supplied per connection point.

c Index corresponding to the number of electrical charging 
points

m Index corresponding to the number of energy consumers
𝑀𝑖, 𝑗 Mass of the specific fuel i oxidised in consumer j [gFuel]
𝐸𝑘 Electricity delivered to the ship per connection point k if 

more than one [MJ]
𝐶𝑂2𝑒𝑞 𝑊𝑡𝑇, 𝑖 WtT GHG emission factor of fuel i [gCO2eq/MJ]

𝐶𝑂2𝑒𝑞 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦, 𝑘 WtT GHG emission factor associated to the electricity 
delivered to the ship at berth per connection point k 
[gCO2eq/MJ]

𝐿𝐶𝑉𝑖 Lower Calorific Value of fuel i [MJ/gFuel]
𝐶𝑒𝑛𝑔𝑖𝑛𝑒 𝑠𝑙𝑖𝑝 𝑗 Engine fuel slippage (non-combusted fuel) coefficient as a 

percentage of the mass of the fuel i used by combustion 
unit j [%]

𝐶𝑓 𝐶𝑂2, 𝑗, 𝐶𝑓 𝐶𝐻4, 𝑗 , 𝐶𝑓 𝑁2𝑂, 𝑗 TtW GHG emission factors by combusted fuel in 
combustion unit j  [gGHG/gFuel]

𝐶𝑂2𝑒𝑞, 𝑇𝑡𝑊, 𝑗 TtW CO2 equivalent emissions of combusted fuel i in 
combustion unit j [gCO2eq/gFuel]
𝐶𝑂2𝑒𝑞, 𝑇𝑡𝑊, 𝑗 =  (𝐶𝑐𝑓 𝐶𝑂2, 𝑗 × 𝐺𝑊𝑃𝐶𝑂2 +  𝐶𝑐𝑓 𝐶𝐻4, 𝑗 × 𝐺𝑊𝑃𝐶𝐻4 + 𝐶𝑐𝑓 𝑁2𝑂, 𝑗 × 𝐺𝑊𝑃𝑁2𝑂) 𝑖

𝐶𝑠𝑓 𝐶𝑂2, 𝑗, 𝐶𝑠𝑓 𝐶𝐻4, 𝑗 ,𝐶𝑠𝑓 𝑁2𝑂, 𝑗 TtW GHG emissions factors by slipped fuel towards 
combustion unit j [gGHG/gFuel]

𝐶𝑂2𝑒𝑞, 𝑇𝑡𝑊𝑠𝑙𝑖𝑝𝑝𝑎𝑔𝑒 , 𝑗 TtW CO2 equivalent emissions of slipped fuel i towards 
combustion unit j [gCO2eq/gFuel]
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𝐶𝑂2𝑒𝑞, 𝑇𝑡𝑊 𝑠𝑙𝑖𝑝𝑝𝑎𝑔𝑒, 𝑗 =  (𝐶𝑠𝑓 𝐶𝑂2, 𝑗 × 𝐺𝑊𝑃𝐶𝑂2 +  𝐶𝑠𝑓 𝐶𝐻4, 𝑗 × 𝐺𝑊𝑃𝐶𝐻4 + 𝐶𝑠𝑓 𝑁2𝑂, 𝑗 × 𝐺𝑊𝑃𝑁2𝑂) 𝑖
𝐺𝑊𝑃𝐶𝑂2,𝑮𝑾𝑷𝑪𝑯𝟒, ,𝑮𝑾𝑷 𝑵𝟐𝑶 CO2, CH4 , N2O Global Warming Potential over 100 years

Amendment

Term Explanation

i Index corresponding to the fuels delivered to the ship in the 
reference period

j Index corresponding to the fuel combustion units on board 
the ship. For the purpose of this Regulation the units 
considered are the main engine(s), auxiliary engine(s) and 
fired oil boilers

k Index corresponding to the connection points (c) where 
electricity is supplied per connection point.

c Index corresponding to the number of electrical charging 
points

m Index corresponding to the number of energy consumers
𝑀𝑖, 𝑗 Mass of the specific fuel i oxidised in consumer j [gFuel]
𝐸𝑘 Electricity delivered to the ship per connection point k if 

more than one [MJ]
𝐶𝑂2𝑒𝑞 𝑊𝑡𝑇, 𝑖 WtT GHG emission factor of fuel i [gCO2eq/MJ]

𝐶𝑂2𝑒𝑞 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦, 𝑘 WtT GHG emission factor associated to the electricity 
delivered to the ship at berth per connection point k 
[gCO2eq/MJ]

𝐿𝐶𝑉𝑖 Lower Calorific Value of fuel i [MJ/gFuel]
𝐶𝑒𝑛𝑔𝑖𝑛𝑒 𝑠𝑙𝑖𝑝 𝑗 Engine fuel slippage (non-combusted fuel) coefficient as a 

percentage of the mass of the fuel i used by combustion unit 
j [%]

𝐶𝑓 𝐶𝑂2, 𝑗, 𝐶𝑓 𝐶𝐻4, 𝑗 , 𝐶𝑓 𝑁2𝑂, 𝑗 TtW GHG emission factors by combusted fuel in 
combustion unit j  [gGHG/gFuel]

𝐶𝑂2𝑒𝑞, 𝑇𝑡𝑊, 𝑗 TtW CO2 equivalent emissions of combusted fuel i in 
combustion unit j [gCO2eq/gFuel]
𝐶𝑂2𝑒𝑞, 𝑇𝑡𝑊, 𝑗 =  (𝐶𝑐𝑓 𝐶𝑂2, 𝑗 × 𝐺𝑊𝑃𝐶𝑂2 +  𝐶𝑐𝑓 𝐶𝐻4, 𝑗 × 𝐺𝑊𝑃𝐶𝐻4 + 𝐶𝑐𝑓 𝑁2𝑂, 𝑗 × 𝐺𝑊𝑃𝑁2𝑂) 𝑖

𝐶𝑠𝑓 𝐶𝑂2, 𝑗, 𝐶𝑠𝑓 𝐶𝐻4, 𝑗 ,𝐶𝑠𝑓 𝑁2𝑂, 𝑗 TtW GHG emissions factors by slipped fuel towards 
combustion unit j [gGHG/gFuel]

𝐶𝑂2𝑒𝑞, 𝑇𝑡𝑊𝑠𝑙𝑖𝑝𝑝𝑎𝑔𝑒 , 𝑗 TtW CO2 equivalent emissions of slipped fuel i towards 
combustion unit j [gCO2eq/gFuel]
𝐶𝑂2𝑒𝑞, 𝑇𝑡𝑊 𝑠𝑙𝑖𝑝𝑝𝑎𝑔𝑒, 𝑗 =  (𝐶𝑠𝑓 𝐶𝑂2, 𝑗 × 𝐺𝑊𝑃𝐶𝑂2 +  𝐶𝑠𝑓 𝐶𝐻4, 𝑗 × 𝐺𝑊𝑃𝐶𝐻4 + 𝐶𝑠𝑓 𝑁2𝑂, 𝑗 × 𝐺𝑊𝑃𝑁2𝑂) 𝑖
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𝐺𝑊𝑃𝐶𝑂2 CO2 Global Warming Potential over 100 years
𝑮𝑾𝑷𝑪𝑯𝟒, ,𝑮𝑾𝑷 𝑵𝟐𝑶 CH4 , N2O Global Warming Potential over 20 years

Or. en

Amendment 2

Proposal for a regulation
ANNEX III –  CRITERIA FOR THE USE OF ZERO-EMISSION TECHNOLOGY AS 
REFERRED TO IN ARTICLES 5(3)(b) and 7(3), points (d) and (f)

The following table provides a list of zero-emission technologies as referred to in Article 
5(3)(b), as well as, specific criteria for their use as applicable.

Text proposed by the Commission

Zero-emission technology Criteria for use

Fuel cells Fuel cells used on board for power generation 
while at berth should be fully powered by 
renewable and low carbon fuels. 

On-board Electricity Storage The use of on-board electricity storage is 
allowed irrespective on the source of energy 
that produced the stored power (on-board 
generation or on-shore in case of battery 
swapping). 

On-board Electricity production from wind 
and solar energy

Any ship that is capable to sustain energy 
needs at berth through the use of wind and 
solar energy.

The use of these zero-emission technologies shall continuously achieve emissions that are 
equivalent to the emissions reductions that would be achieved by using on-shore power 
supply.

Amendment

Zero-emission technology Criteria for use

Fuel cells Fuel cells used on board for power generation 
while at berth should be fully powered by 
renewable and low carbon fuels. 

On-board Electricity Storage The use of on-board electricity storage is 
allowed irrespective on the source of energy 
that produced the stored power (on-board 
generation or on-shore in case of battery 
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swapping). 

On-board Electricity production from wind 
and solar energy

Any ship that is capable to sustain energy 
needs at berth through the use of wind and 
solar energy.

Renewable fuels of non-biological origin If the Renewable fuels of non-biological 
origin are combusted, filtering technologies 
have to be applied that guarantee the 
reduction of sulphur oxides (SOx), nitrogen 
oxides (NOx) and particulate matter (PM) to 
less than 10% compared with the 
comparable fuel in the category fossil

The use of these zero-emission technologies shall continuously achieve emissions that are 
equivalent to the emissions reductions that would be achieved by using on-shore power 
supply.

Or. en

Amendment 3

Proposal for a regulation
ANNEX V – FORMULAS FOR CALCULATING THE COMPLIANCE BALANCE 
AND PENALTY LAID DOWN IN ARTICLE 20(1)

Text proposed by the Commission

Formula for calculating the ship’s compliance balance

For the purpose of calculating the compliance balance of a ship the following formula shall 
apply:

𝑔𝐶𝑂2𝑒𝑞 Grams of CO2 equivalent

GHGIEtarget Greenhouse gas intensity limit of the energy used on-board a ship according 
to Article 4(2) of this Regulation  

GHGIEactual Yearly average of the greenhouse gas intensity of the energy used on-board a 
ship calculated for the relevant reporting period

Compliance balance [gCO2eq/MJ] =
(GHGIEtarget - GHGIEactual) x [∑𝒏 𝑓𝑢𝑒𝑙

𝑖 𝑀𝑖  × 𝐿𝐶𝑉𝑖 + 
∑𝒍

𝑖𝐸𝑖 ]

Where:
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Formula for calculating the penalty laid down in Article 20(1)

The amount of the penalty laid down in Article 20(1) shall be calculated as follows:

Amendment

Formula for calculating the ship’s compliance balance

For the purpose of calculating the compliance balance of a ship the following formula shall 
apply:

Where:

𝑔𝐶𝑂2𝑒𝑞 Grams of CO2 equivalent

GHGIEtarget Greenhouse gas intensity limit of the energy used on-board a ship according 
to Article 4(2) of this Regulation  

GHGIEactual Yearly average of the greenhouse gas intensity of the energy used on-board a 
ship calculated for the relevant reporting period

Formula for calculating the penalty laid down in Article 20(1)

The amount of the penalty laid down in Article 20(1) shall be calculated as follows:

Or. en

Penalty = (Compliance balance / GHGIEactual)  x conversion factor from MJ to 
tonnes of VLSFO (41.0 MJ / kg) x EUR 2400

Compliance balance [gCO2eq] =
(GHGIEtarget - GHGIEactual) x [∑𝒏 𝑓𝑢𝑒𝑙

𝑖 𝑀𝑖  × 𝐿𝐶𝑉𝑖 + 
∑𝒍

𝑖𝐸𝑖 ]

Penalty = (Penalty = (- compliance balance) / GHGIEactual / (𝑳𝑪𝑽𝑽𝑳𝑺𝑭𝑶
*1000*4500€/t

Where:

𝑳𝑪𝑽𝑽𝑳𝑺𝑭𝑶= 41.0MJ/kg
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