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Calculation of attained AER and CII Rating
Short Guidance

Preamble

This guide provides a short guidance for the calculation of the attained Carbon Intensity Indicator (CII) / Annual Efficiency Ratio (AER) value and the ships' CII rating, including the following:

· definitions of terms used for the calculation of the attained CII/AER;
· all relevant correction factors approved by the International Maritime Organization's (IMO's) Marine Environment Protection Committee 78 (MEPC 78) as Resolution MEPC.355(78);
· clarifications of conditions for which these correction factors could be used;
· formulas to calculate such correction factors; and 
· various standard values of coefficients used in these calculations. 

The guidance provides generic “CII calculators” (version 2.0) developed by INTERTANKO giving the attained annual AER values of ships operated by Members and the corresponding CII rating. INTERTANKO has prepared separate, user friendly “CII calculators” for:

· Chemical Tankers and for Oil Tankers engaged in regular trade;
· Oil Tankers engaged in ship-to-ship (STS) operations;
· Shuttle Tanker with Dynamic Positioning system (DP Shuttle Tankers);
· LNG and Gas Carriers.

Calculation of the attained CII/AER value

The general formula for the calculation of the attained CII/AER value is as follows:

AER = 

where: 

• 𝑗 is the fuel type; 

• 𝐶𝐹𝑗 represents the fuel mass to CO2 mass conversion factor for fuel type 𝑗, in line with those specified in the 2018 Guidelines on the method of calculation of the attained EEDI for new ships (Resolution MEPC.308(73)), as may be further amended;

Table 1: Conversion factor between fuel consumption and CO2 emission
	Type of fuel
	Reference
	Lower calorific value (kJ/kg)
	Carbon content
	CF
(t-CO2/t- Fuel)

	Diesel/Gas Oil
	ISO 8217 Grades
DMX through DMB
	42,700
	0.8744
	3.206

	Light Fuel Oil (LFO)
	ISO 8217 Grades
RMA through RMD
	41,200
	0.8594
	3.151

	Heavy Fuel Oil (HFO)
	ISO 8217 Grades
RME through RMK
	40,200
	0.8493
	3.114

	Liquid Petroleum Gas (LPG)
	Propane
	46,300
	0.8182
	3.000

	
	Butane
	45,700
	0.8264
	3.030

	Liquefied Natural Gas (LNG)
	
	48,000
	0.7500
	2.750

	Methanol
	
	19,900
	0.3750
	1.375

	Ethanol
	
	26,800
	0.5217
	1.913



In cases of ships equipped with a dual-fuel main or auxiliary engine, the CF-factors for gas fuel and for fuel oil should apply and be multiplied by the amount of type of fuel consumption, respectively.

• 𝐹𝐶𝑗 is the total mass of consumed fuel of type 𝑗 in the calendar year, as reported under IMO Data Collection System (DCS), converted to grams;
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• 𝐹𝐶𝑣𝑜𝑦𝑎𝑔𝑒,𝑗 is the mass (in grams) of fuel of type 𝑗, consumed in voyage periods during the calendar year which may be deducted according to paragraph 4.1 of Resolution MEPC 355(78); 

Paragraph 4.1 indicates that fuel may be deducted from the calculation of the attained CII in case the ship encounters one of the following situations: 

.1 scenarios specified in regulation 3.1 of MARPOL Annex VI, which may endanger safe navigation of a ship; 

.2 sailing in ice conditions, which means sailing of an ice-classed ship in a sea area within the ice edge. 

In cases where 𝐹𝐶𝑣𝑜𝑦𝑎𝑔𝑒,𝑗 is used: 

• any associated distance travelled must also be deducted using 𝐷𝑥 otherwise ships will benefit from distance travelled without any associated CO2 emission. 

• the ship should report data for the deductions associated with voyage adjustments to the Administration in accordance with Appendix 2 of Resolution MEPC 355(78).

• 𝑇𝐹𝑗 = (1 − 𝐴𝐹𝑇𝑎𝑛𝑘𝑒𝑟) x 𝐹𝐶𝑆,𝑗 - represents the quantity of fuel j removed for STS or shuttle tanker operations, where 

· 𝐹𝐶𝑆,𝑗 = 𝐹𝐶𝑗 for shuttle tankers (paragraph 2.9 of Resolution MEPC 355(78)) and 

· 𝐹𝐶𝑆,𝑗 is the total quantity of fuel j used on STS voyages by STS vessels. (paragraph 2.8 of Resolution MEPC 355(78)) 

If 𝑇𝐹𝑗 > 0 then 𝐹𝐶𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙,𝑗 = 𝐹𝐶𝑏𝑜𝑖𝑙𝑒𝑟,𝑗 = 𝐹𝐶𝑜𝑡ℎ𝑒𝑟𝑠,𝑗 = 0;

Paragraph 2.8 - A tanker should be considered in Ship-to-Ship (STS) operation when operating in accordance with regulation 41.2 of MARPOL Annex I and applying the best practices in accordance with the OCIMF Ship to Ship Transfer Guide for Petroleum, Chemical and Liquefied Gases. For the purpose of these guidelines, a tanker is engaged in an STS voyage if a voyage between cargo loading and cargo discharging locations, or a voyage between cargo discharging and cargo loading locations does not exceed 600 nautical miles and the time for each of these voyages (which does not include port or discharge time) is limited to 72 hours.

Paragraph 2.9 - A shuttle tanker is a tanker which is equipped with dynamic positioning and specialized cargo handling equipment making it capable of loading crude oil at offshore installations.

• 𝐴𝐹𝑇𝑎𝑛𝑘𝑒𝑟 represents the correction factor to be applied to Shuttle tankers or STS voyages according to paragraph 4.2 of Resolution MEPC 355(78);

Paragraph 4.2 - 𝑨𝑭𝑻𝒂𝒏𝒌𝒆𝒓 for corrections to STS voyages on tankers - Tankers engaged in STS voyages as defined above in paragraph 2.8 may apply the correction factor AFTanker,STS to all fuel consumption relating to STS voyages, including cargo transfer at offshore location, voyage, cargo discharge and waiting periods at anchor or drifting during which the ship reports being part of an STS operation and voyage. The STS operation includes fuel consumption in port where the transferred cargo is discharged after such a voyage. The correction is calculated as: 

𝐴𝐹𝑇𝑎𝑛𝑘𝑒𝑟,𝑆𝑇𝑆 = 6.1742×𝐷𝑊𝑇−0.246

Where AFTanker,STS is applied, FCelectrical, FCboiler and FCothers should not be used. 

Paragraph 4.2 -  𝑨𝑭𝑻𝒂𝒏𝒌𝒆𝒓 for corrections to shuttle tankers

Shuttle tankers equipped with dynamic positioning as defined above in paragraph 2.9 may apply the correction factor AFTanker,Shuttle to total fuel consumption. The correction factor is calculated as: 

𝐴𝐹𝑇𝑎𝑛𝑘𝑒𝑟,𝑆ℎ𝑢𝑡𝑡𝑙𝑒 = 5.6805 𝑥 𝐷𝑊𝑇−0.208

Where AFTanker,Shuttle is applied, FCelectrical, FCboiler, FCothers and AFTanker,STS should not be used.

• 𝑦𝑖 is a consecutive numbering system starting at 𝑦2023 = 0, 𝑦2024 = 1, 𝑦2025 = 2, 𝑦2026 = 3; 

• 𝐹𝐶𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙,𝑗 is the mass (in grams) of fuel type 𝑗, consumed for production of electrical power which can be deducted according to paragraph 4.3 of Resolution MEPC 355(78) and paragraph 2 of its Appendix 1; 

For Gas Carriers and LNG Carriers with electrical cargo cooling systems or reliquefication plants, the correction factor FCelectrical may be applied as follows: 

𝐹𝐶𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙_𝑐𝑜𝑜𝑙𝑖𝑛𝑔,𝑗 = 𝐶𝑜𝑜𝑙𝑖𝑛𝑔 𝑘𝑊ℎ × 𝑆𝐹𝑂𝐶
where:

• 𝐹𝐶𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙_𝑐𝑜𝑜𝑙𝑖𝑛𝑔,𝑗 (cargo cooling fuel oil consumption) represents the estimated fuel consumption attributed to cooling of gas cargoes. 

• 𝐶𝑜𝑜𝑙𝑖𝑛𝑔 𝑘𝑊ℎ is measured on the vessel by the kWh meter counter on the vessel.

• 𝑆𝐹𝑂𝐶 represents the specific fuel consumption in g/kWh associated with the relevant source of electrical power as per the EEDI/EEXI Technical File or NOx Technical File. In the case of ships without a Technical File, a default value of 175 g/kWh for two-stroke engines and 200 g/kWh for four-stroke engines may be applied. In the case of waste heat recovery systems as defined under Category C1 in MEPC.1/Circ.896 the SFOC to be used will be at the discretion of the Administration. 

Alternatives such as derivation of fuel consumption or kWh from auto-logged data may be used subject to approval by the Administration. 

Note that cargo cooling kWh consumption should not include consumption during voyage adjustment periods.

• 𝐹𝐶𝑏𝑜𝑖𝑙𝑒𝑟,𝑗 is the mass (in grams) of fuel type 𝑗, consumed by the boiler which may be deducted according to paragraph 4.4 of Resolution MEPC 355(78) and paragraph 2 in Part B of its Appendix 1; 

FCBoiler correction relating to cargo heating - For tankers with fuel fired boilers used for cargo heating or steam driven cargo pumps, the following correction factor may be applied for the period that the cargo heating or discharge pumps are in operation: 

.1 In the case of boilers used for cargo heating, the amount of fuel used by the boiler (𝐹𝐶𝐵𝑜𝑖𝑙𝑒𝑟) should be measured by accepted means, e.g. tank soundings, flow meters. 

.2 For tankers which use steam driven cargo pumps, the amount of fuel used by the boiler (𝐹𝐶𝐵𝑜𝑖𝑙𝑒𝑟) should be measured by accepted means, e.g. tank soundings, flow meters.  Some amount of fuel consumed by the boiler during cargo heating or discharge operations may be attributed to other purposes, e.g. calorifiers. It is not necessary to split these out from reporting. 

Note that boiler consumption should not include consumption during voyage adjustment periods. 

• 𝐹𝐶𝑜𝑡ℎ𝑒𝑟𝑠,𝑗 is the mass (in grams) of fuel type 𝑗, consumed by other related fuel consumption devices according to paragraph 4.5 of Resolution MEPC 355(78) and paragraph 2 in Part B of its Appendix 1; 

FCOthers is for correction relating to discharge pumps on tankers powered by their own generator. The amount of fuel used for the period that the discharge pumps are in operation (𝐹𝐶𝑂𝑡ℎ𝑒𝑟𝑠) should be measured by accepted means, e.g. tank soundings, flow meters. Note that fuel deducted under FCOthers should not include consumption during voyage adjustment periods.

• 𝑓𝑖 is the capacity correction factor for ice-classed ships as specified in the 2018 Guidelines on the method of calculation of the attained EEDI for new ships (Resolution MEPC.308(73));

Capacity correction factor for ice-classed ships 

The capacity correction factor, 𝑓𝑖, for ice-classed ships having DWT as the measure of capacity should be calculated as follows: 
[bookmark: _Hlk106867476]𝑓𝑖=𝑓𝑖(𝑖𝑐𝑒 𝑐𝑙𝑎𝑠𝑠) x 𝑓𝑖𝐶𝑏,

where 𝑓𝑖(𝑖𝑐𝑒 𝑐𝑙𝑎𝑠𝑠) is the capacity correction factor for ice-strengthening of the ship, which can be obtained from Table 2 and 𝑓𝑖𝐶𝑏 is the capacity correction factor for improved ice-going capability, which should not be less than 1.0 and which should be calculated as follows:  

 

where 𝐶𝑏 𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑑𝑒𝑠𝑖𝑔𝑛 is the average block coefficient for the ship type, which can be obtained from Table 3 for bulk carriers, tankers and general cargo ships, and 𝐶𝑏 is the block coefficient of the ship. For ship types other than bulk carriers, tankers and general cargo ships, 𝑓𝑖𝐶𝑏=1.0.


Table 2: Capacity correction factor for ice-strengthening of the hull

	Ice class*
	𝑓𝑖(𝑖𝑐𝑒 𝑐𝑙𝑎𝑠𝑠)

	IC
	fi(IC) = 1.0041 + 58.5/DWT

	IB
	fi(IB) = 1.0067 + 62.7/DWT

	IA
	fi(IA) = 1.0099 + 95.1/DWT

	IA Super
	fi(IAS) = 1.0151 + 228.7/DWT


* For further information on approximate correspondence between ice classes, see HELCOM Recommendation 25/7, which can be found at http://www.helcom.fi

Table 3: Average Cb reference design for bulk carriers, tankers and general cargo ships
	
	Size categories DWT

	Ship type
	<10,000
	10,000–25,000
	25,000–55,000
	55,000–75,000
	>75,000

	Tanker
	0.78
	0.78
	0.80
	0.83
	0.83



• 𝑓𝑚 is the factor for ice-classed ships having IA Super and IA as specified in the 2018 Guidelines on the method of calculation of the attained EEDI for new ships (Resolution MEPC.308(73)); fm = 1.05

• 𝑓𝑐 represents the cubic capacity correction factor for chemical tankers as specified in paragraph 2.2.12 of Resolution MEPC.308(73); 

Cubic capacity correction factor fc applies to chemical tankers, as defined in regulation 1.16.1 of MARPOL Annex II
fc = R-0.7─0.014,      if R < 0.98
or
fc = 1.00,   if R = 0.98 and above



• 𝑓𝑖,𝑉𝑆𝐸 represents the correction factor for ship specific voluntary structural enhancement as specified in paragraph 2.2.11.2 of the 2018 Guidelines on the method of calculation of the attained EEDI for new ships Resolution MEPC.308(73), to be applied only to self-unloading bulk carriers;

• 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 is summer load line DWT;

• 𝐷𝑡 represents the total distance travelled (in nautical miles), as reported under IMO DCS; and 

• 𝐷𝑥 represents distance travelled (in nautical miles) for voyage periods which may be deducted from CII calculation according to paragraph 4.1 of Resolution MEPC 355(78).
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Calculation of attained AER value and CII Rating for 
Chemical Tankers (CH) and for Oil Tankers (OT) engaged in regular trade

This guide provides a simplified formula for the calculation of the attained AER with factors which apply to Chemical Tankers and Oil Tankers engaged in regular trade. It should be used in connection with the generic “CII calculator” developed by INTERTANKO giving the value of the attained annual CII/AER and the corresponding CII rating. The “CII Calculator” is included in this guidance.

The formula below retains only factors applicable to the calculation of the attained AER for chemical tankers and oil tankers engaged in regular trade

AER = 

Users of the calculator should be aware of the following required ship’s data:

· DWT (tons);
· for chemical tankers, include the total volume of cargo tanks (m3);
· if the ship has ice class, include the ship’s block coefficient (Cb) as appropriate;
· total annual fuel consumption for each type of fuel used (in tons);
· aggregated fuel consumptions qualified for various corrections for each type of fuel used (in tons);
· the total distance (in nm);
· aggregated distance for voyages through ice and voyages related to safety of navigation.

Note that the calculator includes further guidance and explanation as well as values entered for the year 2023 as a measure to check the correctness of the formula. 

The user should fill in data in the blue cells only. Table 3 of the worksheet gives the CII rating.
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Oil Tankers (OT) engaged in Ship-to-Ship (STS) operations

Preamble

This guide provides a formula for the calculation of the attained AER for Oil Tankers engaged in ship-to-ship (STS) operations. It should be used in connection with the generic “CII calculator” developed by INTERTANKO giving the value of the attained annual AER value and the corresponding CII rating. The “CII Calculator” for OT engaged in STS operations (version 2.0) is included in this guidance. 

Definition of an STS voyage

Paragraph 2.8 - A tanker should be considered in Ship-to-Ship (STS) operation when operating in accordance with Regulation 41.2 of MARPOL Annex I and applying the best practices in accordance with the OCIMF Ship to Ship Transfer Guide for Petroleum, Chemical and Liquefied Gases. For the purpose of these guidelines, a tanker is engaged in an STS voyage if a voyage between cargo loading and cargo discharging locations, or a voyage between cargo discharging and cargo loading locations does not exceed 600 nautical miles and the time for each of these voyages (which does not include port or discharge time) is limited to 72 hours.

Paragraph 2.8 of Resolution MEPC.355(78) provides definition of an “STS voyage” and the limits for distance and time of an STS voyage are set to avoid misuse of the correction factor:

· each leg/voyage up to 600 nm – mileage ship covers 
· from the STS loading position to the unloading terminal; or
· from the terminal to the position of the next STS loading operation
· but it does NOT include small distances when tanker is waiting adrift

· each leg/voyage up to 72 hours – time during the ship moves, but it does NOT include time for:
· loading
· discharge
· waiting at anchor and
· waiting adrift

The distance of 600nm relates to a specific STS location with the offloaded cargo being delivered at two different shore terminals. The 72 hours limit was chosen based on the following criteria:

· at a speed of 10 kn/12 kn, the 600 nm can be covered in some 58/52 hours, respectively
· since IMO defines time as fixed number of days, 3 days or 72 hours have been agreed
· therefore, the 72 hours do only include time ship is moving from the STS loading position to the unloading terminal(s) or from the unloading terminal to the next STS loading position
· the choice of 72 hours was also made to allow slower steaming if appropriate.

Paragraph 4.2 of Resolution MEPC.355(78) defines the application of the STS correction factor. It indicates that the correction formula is applied to the entire fuel consumption during an STS voyage. 

Paragraph 4.2 -  𝑨𝑭𝑻𝒂𝒏𝒌𝒆𝒓 for corrections to STS voyages on tankers  - Tankers engaged in STS voyages as defined above in paragraph 2.8 may apply the correction factor AFTanker,STS to all fuel consumption relating to STS voyages, including cargo transfer at offshore location, voyage, cargo discharge and waiting periods at anchor or drifting during which the ship reports being part of an STS operation and voyage. The STS operation includes fuel consumption in port where the transferred cargo is discharged after such a voyage. The correction is calculated as:

AFTanker,STS = 6.1742 x DWT-0.246

Where AFTanker,Shuttle is applied, FCelectrical, FCboiler, FCothers and AFTanker,STS should not be used. 

The correction factor applies to ALL fuel consumption during an STS voyage, for all ship’s operations:

· during cargo transfer at offshore location (i.e. offloading),
· during voyage (steaming from offshore location to the shore terminal, between two shore terminals in case of multiple terminals discharge),
· during cargo discharges, 
· during waiting periods, both with the ship waiting at anchor and/or drifting, and
· during delivery port stay (if next voyage is also an STS voyage and ship’s departure is delayed).

Correction Factor applicable to oil tankers engaged in STS operations

It is assumed that oil tankers can be involved in regular trade and, sometimes in STS voyages. According to Resolution MEPC 355(78), calculation of the annual attained CII/AER value applies a correction factor to the fuel consumed during the STS voyages, as defined above. 

• 𝑇𝐹𝑗 = (1 − 𝐴𝐹𝑇𝑎𝑛𝑘𝑒𝑟, STS) x 𝐹𝐶𝑆,𝑗 - represents the quantity of fuel j removed for tankers engaged in STS operations, where 𝐹𝐶𝑆,𝑗 is the total quantity of fuel j used on STS voyages.

• 𝐴𝐹𝑇𝑎𝑛𝑘𝑒𝑟, STS - represents the correction factor to be applied to STS voyages:



Data recording for STS voyages should be clearly identified to facilitate verification of such voyages. The correction factor applies to fuel consumption during STS voyages only. The formula for calculating the annual attained AER value for oil tankers engaged in STS voyages is:
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If 𝑇𝐹𝑗 > 0 (meaning for STS voyages), 𝐹𝐶𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙,𝑗 = 𝐹𝐶𝑏𝑜𝑖𝑙𝑒𝑟,𝑗 = 𝐹𝐶𝑜𝑡ℎ𝑒𝑟𝑠,𝑗 = 0.

The correction for  and for ice class ( apply to STS voyages, if appropriate. 

CII Calculator for Oil Tankers engaged in STS operations

Users of the calculator should be aware of the following required ship’s data:

· DWT (tons);
· the ship’s block coefficient (Cb) at the ship’s correct ice class, if appropriate;
· total annual fuel consumption for each type of fuel used (in tons);
· total annual fuel consumption during STS voyages for each type of fuel used (in tons);
· fuel consumptions qualified for other various corrections for each type of fuel used (in tons);
· the total distance (in nm);
· aggregated distance for STS voyages;
· aggregated distance for voyages through ice and voyages related to safety of navigation.

Note that the calculator includes further guidance and explanation as well as values entered for the year 2023 as a measure to check the correctness of the formula. The user should fill in data in the blue cells only. Table 3 of the worksheet gives the CII rating.
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Shuttle Tankers with Dynamic Propulsion systems

Preamble

This guide provides a formula for the calculation of the attained Carbon Intensity Indicator (CII) / Annual Efficiency Ratio (AER) value for Shuttle Tankers with Dynamic Propulsion systems (DP Shuttle Tankers). It should be used in connection with the generic “CII calculator” developed by INTERTANKO for checking the attained annual CII/AER values of ships operated by Members and the corresponding CII rating. The “CII Calculator” for DP Shuttle Tankers (version 2.0) is included in this guidance. 

Definition of a DP Shuttle Tanker 

The definition of a shuttle tanker to which this calculation applies is given in paragraph 2.9 of Resolution MEPC 355(78).

Paragraph 2.9 A Shuttle Tanker is a tanker which is equipped with Dynamic Positioning and specialized cargo handling equipment making them capable of loading crude oil at offshore installations.

Correction Factor applicable to Shuttle Tankers with Dynamic Position systems

AER

• 𝑇𝐹𝑗 = (1 − 𝐴𝐹𝑇𝑎𝑛𝑘𝑒𝑟) x 𝐹𝐶𝑆,𝑗  

where 𝐹𝐶𝑆,𝑗 = 𝐹𝐶𝑗 as the total mass of consumed fuel by shuttle tanker of type 𝑗 in the calendar year, as reported under the International Maritime Organization’s Data Collection System (DCS);

• 𝐴𝐹𝑇𝑎𝑛𝑘𝑒𝑟 represents the correction factor to be applied to Shuttle Tankers according to paragraph 4.2 of Resolution MEPC 355(78).

Paragraph 4.2 Shuttle tankers equipped with Dynamic Positioning as defined above in paragraph 2.9 may apply the correction factor AFTanker,Shuttle to total fuel consumption. The correction is calculated as:
𝐴𝐹𝑇𝑎𝑛𝑘𝑒𝑟,𝑆ℎ𝑢𝑡𝑡𝑙𝑒 = 5.6805 𝑥 𝐷𝑊𝑇−0.208

Where AFTanker,Shuttle is applied, FCelectrical, FCboiler, FCothers and AFTanker,STS should not be used. 

Based on the above, the simplified formula is

AER

which can also be further simplified to 

AER

CII Calculator for Shuttle Tankers with Dynamic Position systems

Users of the calculator should be aware of the following required ship’s data:

· DWT (tons);
· the ship’s block coefficient (Cb) at the ship’s correct ice class, if appropriate;
· total annual fuel consumption for each type of fuel used (in tons);
· total annual fuel consumption if voyage through ice or voyages in which safety of navigation mattered in tons);
· the total distance (in nm);
· aggregated distance for voyages through ice and voyages related to safety of navigation.

Note that the calculator includes further guidance and explanation as well as values entered for the year 2023 as a measure to check the correctness of the formula. 

The user should fill in data in the blue cells only. Table 3 of the worksheet gives the CII rating.
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Preamble

This guide provides formula for the calculation of the attained Carbon Intensity Indicator (CII) / Annual Efficiency Ratio (AER) value and CII rating for Gas and LNG Carriers. 

Calculation of the attained CII/AER value

AER

Correction Factor applicable to Gas and LNG carriers

The main correction factor applying to these types of ships is FCelectricalj - Electrical consumption of cargo cooling/reliquefication systems.

𝐹𝐶𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙_𝑐𝑜𝑜𝑙𝑖𝑛𝑔,𝑗 = 𝐶𝑜𝑜𝑙𝑖𝑛𝑔 𝑘𝑊ℎ × 𝑆𝐹𝑂𝐶 
where:

• 𝐶𝑜𝑜𝑙𝑖𝑛𝑔 𝑘𝑊ℎ is measured on the vessel by the kWh meter counter on the vessel.

• 𝑆𝐹𝑂𝐶 represents the specific fuel consumption in g/kWh associated with the relevant source of electrical power as per the EEDI/EEXI Technical File or NOx Technical File. In the case of ships without a Technical File, a default value of 175 g/kWh for two-stroke engines and 200 g/kWh for four-stroke engines may be applied. In the case of waste heat recovery systems as defined under Category C1 in MEPC.1/Circ.896 the SFOC to be used will be at the discretion of the Administration.

Alternatives such as derivation of fuel consumption or kWh from auto-logged data may be used subject to approval by the Administration.

Note that cargo cooling kWh consumption should not include consumption during voyage adjustment periods.

These ships also would benefit from the use of:

• 𝑓𝑖 is the capacity correction factor for ice-classed ships as specified in the 2018 Guidelines on the method of calculation of the attained EEDI for new ships (resolution MEPC.308(73));

• 𝑓𝑚 is the factor for ice-classed ships having IA Super and IA as specified in the 2018 Guidelines on the method of calculation of the attained EEDI for new ships (resolution MEPC.308(73)) as amended at MEPC 74; fm = 1.05

• 𝐹𝐶𝑣𝑜𝑦𝑎𝑔𝑒,𝑗 is the mass (in grams) of fuel of type 𝑗, consumed in voyage periods during the calendar year which may be deducted according to paragraph 4.1 of this Resolution; 

CII Calculators for Gas Carriers and LNG Carriers

Users of the calculator should be aware of the following required ship’s data:

· DWT (tons);
· the ship’s block coefficient (Cb) at the ship’s correct ice class, if appropriate;
· total annual fuel consumption for each type of fuel used (in tons);
· total annual fuel consumption if voyage through ice or voyages in which safety of navigation mattered in tons);
· the total distance (in nm);
· aggregated distance for voyages through ice and voyages related to safety of navigation.

Note that the calculator includes further guidance and explanation as well as values entered for the year 2023 as a measure to check the correctness of the formula. 

The user should fill in data in the blue cells only. Table 3 of the worksheet gives the CII rating.
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CII-Calculator-for-OT in STS operations 2.0.xlsx
OT in STS 2.0

		Oil Tankers 										a		c		d1		d2		d3		d4

												5247		0.61		0.82		0.93		1.08		1.28

		DWT (t)		75,000

		CF HFO (tCO2/tfuel)		3.114

		CF LFO (tCO2/tfuel)		3.151								attained		AER = 

		CF MGO (tCO2/tfuel)		3.206

		SFOC (t/kWh)		0.000175		value to be changed to the ship's corresponding SFOC

		Table 1



		Ice class		fi ice class		Cb		Cb ref.		fi 		fm

		IC		1.0045				0.83		1.0000		1.00

		IB		1.0071		0.8		0.83		1.0449		1.00

		IA		1.0105				0.83		1.0000		1.00

		IA Super		1.0165				0.83		1.0000		1.00

		Table 2



				FC (t)						FC voyage (t)						FCSTS (t)						FCboiler (t)						FCothers (t)						FCelectrical		fi		fm		Dt (nm)		Dx (nm)		att. AER		req. AER		CII rating

		year		HFO		LFO		MGO		HFO		LFO		MGO		HFO		LFO		MGO		HFO		LFO		MGO		HFO		LFO		MGO		discharge kWh		-		-		-		-		-		-		-

		2023		7,200				1,200												2,200														1,000,000		1.0449		1.00		56,000				4.88		5.29		B

		2024		7,200				1,200												2,200														1,000,000		1.0449		1.00		56,000				4.88		5.18		C

		2025		7,200				1,200												2,200														1,000,000		1.0449		1.00		56,000				4.88		5.07		C

		2026		7,200				1,200												2,200														1,000,000		1.0449		1.00		56,000				4.88		4.96		C

		Table 3







GUIDANCE

		Some instructions to use the “CII calculator” for tankers enegaed in regular trade and STS operations:



		·     The worksheet applies to oil tankers engaged in a combination of STS operations and possible regular trade. 

		·      Introduce your ship data in the blue-coloured cells of Table 1. Include ship's DWT in B3

		·      Note that the dafault value for SFOC in cell B7 is the default value for a two stroke engine of 175 g/kWh. This may be corrected by the user with the actual value of the ship's relevant engine SFOC.

		·   If the ship has ice class, please include in Table 2 the ship's block coeficient (Cb) in the blue cell corresponding to the ship's ice class. The correction factors fi and fm will be calculated automatically and transfered in Table 3. The default values included for year 2023 are just an example.

		·   Fill the data in Table 3 (blue-coloured cells) in accordance with the Guidance circulated, as appropriate. The counting of fuel consumption for STS voyages, FCSTS should be only on STS qualified voyages as defined by the Resolution MEPC.355(78). For these voyages no other discount is accepetd.  Fuel consumption to be filled in tons.

		·  Data for FCboiler, FCothers and FCelectric in Table 3 can be introduced only for data from regular voyages, as appropriate.  Fuel consumption to be filled in metric tons.

		·   By introducing your data, the system automatically calculates: (a) the ship's annual attained AER (seen in cells of column V);  (b) the required AER value (seen in cells of column W); and the CII rating (shown in cells of column X). 

		·    Example is given for year 2023. Also, same data was used for 2024-2026 to check change on rating over these years if the fuel consumption and distance remain the same. Users can include own data for any of the years 2019, 2020, 2021 or 2022.

		·    BE AWARE - formulas for calculating attained AER for 2024, 2025 and 2026 are slightly different as required by the CII regulation. Example is using same fuel consumption and distance data from 2023 for years 2024-2026 may result in sligthly different attianed AER values. 

		·    BE AWARE - formulas for calculating required AER for 2024, 2025 and 2026 are slightly different as required by the CII regulation. Example is using data from 2023 for years 2024-2026 resulting in sligthly different CII ratings. 



		Note that for tankers carrying cargo which requires heating, a correction factor FCboiler applies but NOT for STS voyages  

		Note that there are correction factors for fuel used for cargo pumps during discharge, either for steam driven pumps (FC boiler), directly or indirectly electical driven pumps (FC electical) or for stand alone driven cargo pumps (FCothers). 'Indirectly electical driven pumps' are pumps like Framo. These correcion factors do NOT apply for STS voyages.

		The default value used for FC electrical in kWh was calculated assuming the OT has a 35t fuel consumption/discharge and has 5 discharges/year from regular voyages only. The value might be not entirely correct but was needed to test the calculator. Please also note that the CII/AER formula uses the CF coefficient for MGO but can be changed by users to values for HFO or LFO.   

		Formulas for CII rating (ref. Resolution MEPC 354(78)) are shown in a separate work sheet of this document but the work sheet does the assessment automatically.





FORMULAS for RATING

		Oil Tankers		a		c		d1		d2		d3		d4

				5247		0.61		0.82		0.93		1.08		1.28





		Rating categorisation

		year		2019		2023		2024		2025		2026

		superior boundary		=req. AER*d1

		lower boundary		=req. AER*d2

		req. AER		=5247*DWT^-0.610		5%		7%		9%		11%				Reduction from req. AER in 2019

		upper boundary		=req. AER*d3

		inferior boundary		=req. AER*d4

		Category 		=IF att AER<= sup. boundary		A

				=IF att. AER > sup. boundary AND att. AER<= lower boundary		B

				=IF att. AER > lower boundary AND att. AER<= upper boundary		C

				=IF att. AER > upper boundary AND att. AER<= inferior boundary		D

				=IF att AER> inferior boundary		E
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CII-Calculator-for-DP Shuttle Tankers version 2.0.xlsx
DP Shuttle Tanker 2.0

		DP Shuttle Tankers						a		c		d1		d2		d3		d4

								5247		0.61		0.82		0.93		1.08		1.28

		DWT		150,000

		CF HFO (t-CO2/t-fuel)		3.114

		CF LFO (t-CO2/t- Fuel)		3.151																														=

		CF MGO (t-CO2/t- Fuel)		3.206

		CF LNG (t-CO2/t- Fuel)		2.750

		Table 1



		Ice class		fi ice class		Cb		Cb ref.		fi 		fm

		IC		1.0045				0.83		1.0000		1.00

		IB		1.0071		0.8		0.83		1.0449		1.00

		IA		1.0105				0.83		1.0000		1.00

		IA Super		1.0166				0.83		1.0000		1.00

		Table 2



				FCST (t)								fi		fm		Dt (nm)		att. AER		req. AER		CII rating

		year		HFO		LFO		MGO		LNG

		2023				10,000						1.0449		1.0000		30,000		3.19		3.47		B

		2024				10,000						1.0449		1.0000		30,000		3.19		3.40		C

		2025				10,000						1.0449		1.0000		30,000		3.19		3.32		C

		2026				10,000						1.0449		1.0000		30,000		3.19		3.25		C

		Table 3







GUIDANCE

		Some instructions to use the “CII calculator” for DP Shuttle Stankers:



		·      Introduce your ship data in the blue-coloured cells: DWT in B3 and fuel consumptions and total distance in Table 1.

		·   Fuel consumption to be filled in metric tons. The default values included in Table 1 for year 2023 are just an example.

		·   If the ship has ice class, please include in Table 2 the ship's block coeficient (Cb) in the blue cell corresponding to the ship's ice class. The correction factors fi and fm will be calculated automatically and transfered in Table 3. The default values included for year 2023 are just an example.

		·       Fill your ship data in the blue-coloured cells in Table 3 in accordance with the Guidance circulated, as appropriate. Fuel consumption to be filled in metric tons. The values included for year 2023 are just examples.

		·       By introducing your data, the system automatically calculates: (a) the ship's annual attained AER (seen in cells of column I);  (b) the required AER value (seen in cells of column J); and the CII rating (shown in cells of column K). 

		·       Example is given for year 2023 but users can include own data for any of the years 2019, 2020, 2021 or 2022. 

		·       BE AWARE - formulas for calculating required AER for 2024, 2025 and 2026 are slightly different as required by the CII regulation. Example is using data from 2023 for years 2024-2026 resulting in sligthly different CII ratings. 

		For the default case taken as example, the attained AER value for 2023 is 3.19 which give the ship a B rating. Should the same fuel consumption and distance remain the same for 2024-2026, the CII rating becomes C. 

		Coefficients fi and fm are applicable if the ship has an ice class (same as for the EEDI ships). Coefficient fm = 1.05 if the ship has an ice class IA or IA Super. If not fm = 1.0.



		Formulas for CII rating (ref. Resolution MEPC 354(78)) are shown in a separate work sheet of this document but the work sheet does the assessment automatically.













FORMULAS for RATING

		DP Shuttle Tankers 		a		c		d1		d2		d3		d4				e		f

				5247		0.61		0.82		0.93		1.08		1.28				5.6085		0.208



		Rating categorisation

		year		2019		2023		2024		2025		2026

		superior boundary		=req. AER*d1

		lower boundary		=req. AER*d2

		req. AER		=5247*DWT^-0.610		5%		7%		9%		11%				Reduction from req. AER in 2019

		upper boundary		=req. AER*d3

		inferior boundary		=req. AER*d4

		Category 		=IF att AER<= sup. boundary		A

				=IF att. AER > sup. boundary AND att. AER<= lower boundary		B

				=IF att. AER > lower boundary AND att. AER<= upper boundary		C

				=IF att. AER > upper boundary AND att. AER<= inferior boundary		D

				=IF att AER> inferior boundary		E

		Correction factor 		=5.6085*DWT^-0.208

		attained AER





image1.png

Y Crj x FC;x {5.6805 x DWT =028 — FC,\,00 ]
f. x f,, x Capacity x (D, — D,.)







image2.png

i Crj x FCj x 5.6805 x DWT ~0208
attained AER = LG /

fi x fr, x DWT x Dy







image4.emf
CII-calculator-for-Gas  Carriers version 2.0.xlsx


CII-calculator-for-Gas Carriers version 2.0.xlsx
LPG<65K DWT (2.0)

		Gas carriers < 65,000 DWT						a		c		d1		d2		d3		d4

								8,104		0.639		0.85		0.95		1.06		1.25

		DWT		60,000

		CF HFO (tCO2/tfuel)		3.114

		CF LFO (tCO2/tfuel)		3.151				attained		AER

		CF MGO (tCO2/tfuel)		3.206

		CF Propane (tCO2/tfuel)		3.000

		CF Butane (tCO2/tfuel)		3.030

		SFOC		0.000175		value to be changed to the ship's corresponding SFOC

		Table 1



		Ice class		ship's ice class		fi ice class		fi 		fm

		IC				1.0051		1.0000		1.00

		IB				1.0077		1.0000		1.00

		IA		x		1.0115		1.0115		1.05

		IA Super				1.0189		1.0000		1.00

		Table 2





				FC (t)										FCvoyage										FCelectrical		fi		fm		Dt (nm)		Dx (nm)		att. AER		req. AER		CII rating

		year		HFO		LFO		MGO		Propane		Butane		HFO		LFO		MGO		Propane		Butane		Cooling kWh

		2023				6,000		500																1,500,000		1.0115		1.0500		50,000				6.24		6.81		B

		2024				6,000		500																1,500,000		1.0115		1.0500		50,000				6.25		6.67		B

		2025				6,000		500																1,500,000		1.0115		1.0500		50,000				6.25		6.52		C

		2026				6,000		500																1,500,000		1.0115		1.0500		50,000				6.26		6.38		C

		Table 3





LPG = > 65k DWT (2.0)

		Gas carriers = > 65,000 DWT						a		c		d1		d2		d3		d4

								144050000000		2.071		0.81		0.91		1.12		1.44

		DWT		80,000

		CF HFO (tCO2/tfuel)		3.114

		CF LFO (tCO2/tfuel)		3.151				attained		AER

		CF MGO (tCO2/tfuel)		3.206

		CF Propane (tCO2/tfuel)		3.000

		CF Butane (tCO2/tfuel)		3.030

		SFOC		0.000175		value to be changed to the ship's corresponding SFOC

		Table 1



		Ice class		ship's ice class		fi ice class		fi 		fm

		IC				1.0048		1.0000		1.00

		IB				1.0075		1.0000		1.00

		IA		x		1.0111		1.0111		1.05

		IA Super				1.0180		1.0000		1.00

		Table 2





				FC (t)										FCvoyage										FCelectrical		fi		fm		Dt (nm)		Dx (nm)		att. AER		req. AER		CII rating

		year		HFO		LFO		MGO		Propane		Butane		HFO		LFO		MGO		Propane		Butane		Cooling kWh

		2023				8,500		1,000																1,500,000		1.0111		1.0500		40,000				8.64		9.59		B

		2024				8,500		1,000																1,500,000		1.0111		1.0500		40,000				8.65		9.39		C

		2025				8,500		1,000																1,500,000		1.0111		1.0500		40,000				8.66		9.19		C

		2026				8,500		1,000																1,500,000		1.0111		1.0500		40,000				8.66		8.99		C

		Table 3





GUIDANCE

		Some instructions to use the “CII calculator” Gas Carriers:



		·       First, note and choose the work sheet corresponding to Gas Carrier by its DWT, below 65,000 DWT or equal & above 65,000 DWT because the CII reduction rates and the rating boundaries are expressed by different parameters for each of these size categories. 

		·       Fill your ship's DWT value in the blue-coloured cell B3 in Table 1. Note that the value for SFOC in cell B9 is the default value for a two stroke engine of 175 g/kWh. This must be corrected by the user with the actual value of the ship's SFOC.

		·   If the ship has ice class, please mark an X in one of the blue cells of Table 2 for the corresponding ice class of the ship. The correction factors fi and fm will be calculated automatically and transfered in Table 3. The values included for year 2023 are just an example.

		·       Fill your ship data in the blue-coloured cells in Table 3 in accordance with the Guidance circulated, as appropriate. Fuel consumption to be filled in metric tons. The values included for year 2023 are just examples.

		·       By introducing your data, the system automatically calculates: (a) the ship's annual attained AER (seen in cells of column Q);  (b) the required AER value (seen in cells of column R); and the CII rating (shown in cells of column S). 

		·       Example is given for year 2023 but users can include own data for any of the years 2019, 2020, 2021 or 2022. 

		·       BE AWARE - formulas for calculating attained AER for 2024, 2025 and 2026 are slightly different as required by the CII regulation. Example is using data from 2023 for years 2024-2026 resulting in sligthly different attianed AER values. 

		·       BE AWARE - formulas for calculating required AER for 2024, 2025 and 2026 are slightly different as required by the CII regulation. Example is using data from 2023 for years 2024-2026 resulting in sligthly different CII ratings. 



		Note that there are correction factors for fuel used for cargo pumps during discharge, either for steam driven pumps (FC boiler), directly or indirectly electical driven pumps (FC electical) or for stand alone driven cargo pumps (FCothers). 'Indirectly electical driven pumps' are pumps like Framo. 

		The default value used for FC electrical in kWh was calculated assuming the Gas Carrier consumes 25t/voyage for cooling and has 10 voyages/year. The values were assumed to test the calculator. Please also note that the CII/AER formula uses the CF coefficient for MGO but can be changed by users to values for HFO or LFO or other gases that may be used as fuel during discharge.   

		Formulas for CII rating (ref. Resolution MEPC 354(78)) are shown in a separate work sheet of this document but the work sheet does the assessment automatically.





FORMULAS for RATING

		Gas carrieres		required AER = a * DWT^-c		a		c		d1		d2		d3		d4

		< 65,000 DWT		= 8,104 * DWT * ^-0.639		8,104		0.639		0.85		0.95		1.06		1.25

		= > 65,0000 DWT		= 144,050,000,000 * DWT * ^-2.071		1.441E+11		2.071		0.81		0.91		1.12		1.44





		Rating categorisation

		year		2019		2023		2024		2025		2026

		superior boundary		=req. AER*d1

		lower boundary		=req. AER*d2

		req. AER		formulas above		5%		7%		9%		11%				Reduction from req. AER in 2019

		upper boundary		=req. AER*d3

		inferior boundary		=req. AER*d4

		Rating Category 		=IF att AER<= sup. boundary		A

				=IF att. AER > sup. boundary AND att. AER<= lower boundary		B

				=IF att. AER > lower boundary AND att. AER<= upper boundary		C

				=IF att. AER > upper boundary AND att. AER<= inferior boundary		D

				=IF att AER> inferior boundary		E
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CII-calculator-for-LNG Carriers version 2.0.xlsx
LNG<65K DWT (2.0)

		LNG carriers < 65,000 DWT						a		c		d1		d2		d3		d4

								1.45E+14		2.673		0.78		0.92		1.10		1.37

		DWT		60,000

		CF LNG (tCO2/tfuel)		2.750

		CF HFO (tCO2/tfuel)		3.114

		CF LFO (tCO2/tfuel)		3.151								attained		AER=

		CF MGO (tCO2/tfuel)		3.206

		SFOC		0.000160

		Table 1





		Ice class		ship's ice class		fi ice class		fi 		fm

		IC				1.0051		1.0000		1.00

		IB		x		1.0077		1.0077		1.00

		IA				1.0115		1.0000		1.00

		IA Super				1.0189		1.0000		1.00

		Table 2





				FC (t)								FCvoyage (t)								FCelectrical		fi		fm		Dt (nm)		Dx (nm)		att. AER		req. AER		CII rating

		year		LNG		HFO		LFO		MGO		LNG		HFO		LFO		MGO		Cooling kWh

		2023		9,000						2,000										2,200,000		1.0077		1.0000		25,000				20.44		23.25		B

		2024		9,000						2,000										2,200,000		1.0077		1.0000		25,000				20.45		22.76		B

		2025		9,000						2,000										2,200,000		1.0077		1.0000		25,000				20.45		22.27		B

		2026		9,000						2,000										2,200,000		1.0077		1.0000		25,000				20.46		21.78		C

		Table 3







LNG 65K-99.9k DWT (2.0)

		LNG carriers 65,000-99,999 DWT						a		c		d1		d2		d3		d4

								1.45E+14		2.673		0.78		0.92		1.10		1.37

		DWT		70,000

		CF LNG (tCO2/tfuel)		2.750

		CF HFO (tCO2/tfuel)		3.114

		CF LFO (tCO2/tfuel)		3.151								attained		AER=

		CF MGO (tCO2/tfuel)		3.206

		SFOC		0.000160		value to be changed to the ship's corresponding SFOC

		Table 1





		Ice class		ship's ice class		fi ice class		fi 		fm

		IC				1.0049		1.0000		1.00

		IB				1.0076		1.0000		1.00

		IA		x		1.0113		1.0113		1.05

		IA Super				1.0184		1.0000		1.00

		Table 2





				FC (t)								FCvoyage (t)								FCelectrical		fi		fm		Dt (nm)		Dx (nm)		att. AER		req. AER		CII rating

		year		LNG		HFO		LFO		MGO		LNG		HFO		LFO		MGO		Cooling kWh

		2023		8,500						2,000										2,200,000		1.0113		1.0500		25,000				15.89		15.40		C

		2024		8,500						2,000										2,200,000		1.0113		1.0500		25,000				15.89		15.08		C

		2025		8,500						2,000										2,200,000		1.0113		1.0500		25,000				15.90		14.75		C

		2026		8,500						2,000										2,200,000		1.0113		1.0500		25,000				15.91		14.43		D

		Table 3







LNG = > 100k DWT (2.0)

		LNG carriers = > 100,000 DWT						a		c		d1		d2		d3		d4

								9.827		0		0.89		0.98		1.06		1.13

		DWT		105,000

		CF LNG (tCO2/tfuel)		2.750

		CF HFO (tCO2/tfuel)		3.114

		CF LFO (tCO2/tfuel)		3.151								attained		AER=

		CF MGO (tCO2/tfuel)		3.206

		SFOC		0.000160		value to be changed to the ship's corresponding SFOC

		Table 1





		Ice class		ship's ice class		fi ice class		fi 		fm

		IC				1.0047		1.0000		1.00

		IB				1.0073		1.0000		1.00

		IA		x		1.0108		1.0108		1.05

		IA Super				1.0173		1.0000		1.00

		Table 2





				FC (t)								FCvoyage (t)								FCelectrical		fi		fm		Dt (nm)		Dx (nm)		att. AER		req. AER		CII rating

		year		LNG		HFO		LFO		MGO		LNG		HFO		LFO		MGO		Cooling kWh

		2023		10,500						2,000										3,750,000		1.0108		1.0500		35,000				8.93		9.34		B

		2024		10,500						2,000										3,750,000		1.0108		1.0500		35,000				8.94		9.14		B

		2025		10,500						2,000										3,750,000		1.0108		1.0500		35,000				8.94		8.94		C

		2026		10,500						2,000										3,750,000		1.0108		1.0500		35,000				8.95		8.75		C

		Table 3







GUIDANCE

		Some instructions to use the “CII calculator” LNG Carriers:



		·       First, note and choose the work sheet corresponding to LNG Carrier by its DWT, below 65,000 DWT, between 65,000 and 99,999 DWT and equal or higher than 100,000 DWT because the CII reduction rates and the rating boundaries are expressed by different parameters for each of these size categories. 

		·       Fill your ship's DWT value in the blue-coloured cell B3 in Table 1. Note that the dafault value for SFOC in cell B8 of 160 g/kWh is same as given for Auxiliary Engines using LNG as fuel in the calculation examples under the EEDI Guideliens. This must be corrected by the user with the actual value of the ship's SFOC.

		·   If the ship has ice class, please mark an X in one of the blue cells of Table 2 for the corresponding ice class of the ship. The correction factors fi and fm will be calculated automatically and transfered in Table 3. The choice included for year 2023 is just an example.

		·       Fill your ship data in the blue-coloured cells in Table 3 in accordance with the Guidance circulated, as appropriate. Fuel consumption to be filled in metric tons. The values included for year 2023 are just an example.

		·       By introducing your data, the system automatically calculates: (a) the ship's annual attained AER (seen in cells of column O);  (b) the required AER value (seen in cells of column P); and the CII rating (shown in cells of column Q). 

		·       Example is given for year 2023 but users can include own data for any of the years 2019, 2020, 2021 or 2022. 

		·       BE AWARE - formulas for calculating attained CII/AER for 2024, 2025 and 2026 are slightly different as indicated in the Guidance. Any test using data from previous years may lead to a sligthly different attianed CII/AER values. 

		·       BE AWARE - formulas for calculating attained AER for 2024, 2025 and 2026 are slightly different as required by the CII regulation. Example is using data from 2023 for years 2024-2026 resulting in sligthly different attained AER values. 

		·       BE AWARE - formulas for calculating required AER for 2024, 2025 and 2026 are slightly different as required by the CII regulation. Example is using data from 2023 for years 2024-2026 resulting in sligthly different required AER values and more probable different CII ratings. 



		The value used as an example for FCelectrical in kWh was calculated assuming the SFOC = 160 g/kWh. For LNG carrier over 100kDWT, the consumption for cargo colling/reliq plant was of 60t/voyage and the ship has 10 voyages/year. For the LNG carrier below 100k DWT, the assumptions were 35t/voyage for cargo cooling/relique and 15 voyages/year. The values are probably not correct but were needed to test the calculator. Please also note that the CII/AER formula uses the CF coefficient for MGO but can be changed by users to values for LNG or HFO or LFO.   

		Formulas for CII rating (ref. Resolution MEPC 354(78)) are shown in a separate work sheet of this document but the work sheet does the assessment automatically.





FORMULAS for RATING

		LNG Carriers		required AER=a*DWT^-c		a		c		d1		d2		d3		d4

		DWT <100,000		=14479E+10*DWT^-2.673		1.45E+14		2.673		0.78		0.92		1.10		1.37

		DWT = > 100,000		= 9.827		9.827		0		0.89		0.98		1.06		1.13



		Rating categorisation

		year		2019		2023		2024		2025		2026

		superior boundary		=req. AER*d1

		lower boundary		=req. AER*d2

		req. AER		formulas above		5%		7%		9%		11%				Reduction from req. AER in 2019

		upper boundary		=req. AER*d3

		inferior boundary		=req. AER*d4

		Rating Category 		=IF att AER<= sup. boundary		A

				=IF att. AER > sup. boundary AND att. AER<= lower boundary		B

				=IF att. AER > lower boundary AND att. AER<= upper boundary		C

				=IF att. AER > upper boundary AND att. AER<= inferior boundary		D

				=IF att AER> inferior boundary		E











image1.png

ZiCFj x{FCj - (choyage,j - (0'75 — 0.03 yi)x FCelectrical,j)}
fi x fm x Capacity x (D, — D,)








image1.emf
CII Calculator OT  regular trade & CH version 2.0 (1).xlsx


CII Calculator OT regular trade & CH version 2.0 (1).xlsx
CII OT version 2.0

		Oil Tankers 										a		c		d1		d2		d3		d4

												5247		0.61		0.82		0.93		1.08		1.28

		DWT (t)		158,800

		CF HFO (tCO2/tfuel)		3.114

		CF LFO (tCO2/tfuel)		3.151								attained		AER = 

		CF MGO (tCO2/tfuel)		3.206

		SFOC (t/kWh)		0.000175		value to be changed to the ship's corresponding SFOC

		Table 1





		Ice class		fi ice class		Cb		Cb ref.		fi 		fm

		IC		1.0045				0.83		1.0000		1.00

		IB		1.0071		0.78		0.83		1.0717		1.00

		IA		1.0105				0.83		1.0000		1.00

		IA Super		1.0165				0.83		1.0000		1.00

						Table 2



																FC cargo pumps discharging

				FC (t)						FC voyage (t)						FCboiler (t)						FCothers (t)						FCelectrical		fi		fm		Dt (nm)		Dx (nm)		att. AER		req. AER		CII rating

		year		HFO		LFO		MGO		HFO		LFO		MGO		HFO		LFO		MGO		HFO		LFO		MGO		discharge kWh

		2023		9,000				2,000																				2,000,000		1.0717		1.00		64,600				3.06		3.35		B

		2024		9,000				2,000																				2,000,000		1.0717		1.00		64,600				3.06		3.28		C

		2025		9,000				2,000																				2,000,000		1.0717		1.00		64,600				3.06		3.21		C

		2026		9,000				2,000																				2,000,000		1.0717		1.00		64,600				3.07		3.14		C

																								Table 3







CII CH version 2.0

		Chemical tankers 										a		c		d1		d2		d3		d4

												5247		0.61		0.82		0.93		1.08		1.28

		DWT (t)		40,000

		V cargo tanks (m3)		42,000

		R		0.9524		0.9524						attained		AER

		fc		1.0207

		CF HFO (tCO2/tfuel)		3.114

		CF LFO (tCO2/tfuel)		3.151

		CF MGO (tCO2/tfuel)		3.206

		SFOC (t/kWh)		0.000175		value to be changed to the ship's corresponding SFOC

		Table 1





		Ice class		fi ice class		Cb		Cb ref.		fi 		fm

		IC		1.0056		0.8		0.8		1.0056		1.00

		IB		1.0083				0.8		1.0000		1.00

		IA		1.0123				0.8		1.0000		1.00

		IA Super		1.0208				0.8		1.0000		1.00

						Table 2





										FC cargo heating or pumps discharging

				FC (t)						FCboiler (t)						FCothers (t)						fi		fm		fc		Dt (nm)		att. AER		req. AER		CII rating

		year		HFO		LFO		MGO		HFO		LFO		MGO		HFO		LFO		MGO

		2023		4,300				1,300		200										1,000		1.0056		1.00		1.0207		50,000		7.15		7.77		B

		2024		4,300				1,300		200										1,000		1.0056		1.00		1.0207		50,000		7.21		7.61		C

		2025		4,300				1,300		200										1,000		1.0056		1.00		1.0207		50,000		7.27		7.44		C

		2026		4,300				1,300		200										1,000		1.0056		1.00		1.0207		50,000		7.32		7.28		C



																Table 3



																																												fc = 1.00 if R = 0.98 or higher



																																						where















GUIDANCE version 2.0

		Some instructions to use the “CII calculator” for chemical tankers and oil tankers engaged in regular trade:



		·       First, note and choose the worksheet corresponding to ship type you wish to check. 

		·       "CII OT" worksheet applies to oil tankers. "CII CT" applies to chemical tankers. 

		·      Introduce your ship data in the blue-coloured cells of Table 1: for OT include ship's DWT in cell B3; for CH include ship's DWT in cell B3 and the total volume of cargo tanks (m3) in cell B4

		·      Note that the dafault value for SFOC in cells B7 (for OT) and B10 (for CH) is the default value for a two stroke engine of 175 g/kWh. This may be corrected by the user with the actual value of the ship's relevant engine SFOC.

		·   If the ship has ice class, please include in Table 2 the ship's block coeficient (Cb) in the blue cell corresponding to the ship's ice class. The correction factors fi and fm will be calculated automatically and transfered in Table 3. The default values included for year 2023 are just an example.

		·   Fill the data in Table 3 in accordance with the Guidance, as appropriate. Fuel consumption to be filled in metric tons. The default values included for year 2023 are just an example.

		·       By introducing your data for OT, the system automatically calculates: (a) the ship's annual attained AER (seen in cells of column S);  (b) the required AER value (seen in cells of column T); and the CII rating (shown in cells of column U).

		·       By introducing your data for CT, the system automatically calculates: (a) the ship's annual attained AER (seen in cells of column O);  (b) the required AER value (seen in cells of column P); and the CII rating (shown in cells of column Q).

		·       Example is given for year 2023. Also, same data was used for 2024-2026 to check change on rating over these years if the fuel consumption and distance remain the same. Users can include own data for any of the years 2019, 2020, 2021 or 2022. 

		·       BE AWARE - formulas for calculating attained AER for 2024, 2025 and 2026 are slightly different as required by the CII regulation. Example is using data from 2023 for years 2024-2026 resulting in sligthly different attianed AER values. 

		·       BE AWARE - formulas for calculating required AER for 2024, 2025 and 2026 are slightly different as required by the CII regulation. Example is using data from 2023 for years 2024-2026 resulting in sligthly different CII ratings. 



		Note that for tankers carrying cargo which requires heating, a correction factor FCboiler applies   

		Note that there are correction factors for fuel used for cargo pumps during discharge, either for steam driven pumps (FC boiler), directly or indirectly electical driven pumps (FC electical) or for stand alone driven cargo pumps (FCothers). 'Indirectly electical driven pumps' are pumps like Framo. 

		The default value used for FC electrical in kWh was calculated assuming the OT has a 35t fuel consumption/discharge and has 10 discharges/year. For CH the assumptions were 20t fuel/discharge and 20 discharges/year. The values might be not entirely correct but were needed to test the calculator. Please also note that the CII/AER formula uses the CF coefficient for MGO but can be changed by users to values for HFO or LFO.     

		Note that for Chemical Tankers, the CII value can be corrected with the cubic capacity correction factor (same as used in calculation of the EEDI). This is done automatically by introducing the DWT and the total volum capacity of the cargo tanks.

		Note that  "CII calculators" for DP Shuttle Tankers and for tankers engaged in STS operations are different and provided in separate Excel formats. 



		Formulas for CII rating (ref. Resolution MEPC 354(78)) are shown in a separate work sheet of this document but the work sheet does the assessment automatically.





FORMULAS FOR RATING

		Oil & Chemical Tankers		a		c		d1		d2		d3		d4

				5247		0.61		0.82		0.93		1.08		1.28





		Rating categorisation

		year		2019		2023		2024		2025		2026

		superior boundary		=req. AER*d1

		lower boundary		=req. AER*d2

		req. AER		=5247*DWT^-0.610		5%		7%		9%		11%				Reduction from req. AER in 2019

		upper boundary		=req. AER*d3

		inferior boundary		=req. AER*d4

		Category 		=IF att AER<= sup. boundary		A

				=IF att. AER > sup. boundary AND att. AER<= lower boundary		B

				=IF att. AER > lower boundary AND att. AER<= upper boundary		C

				=IF att. AER > upper boundary AND att. AER<= inferior boundary		D

				=IF att AER> inferior boundary		E
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