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A. Background 

 

1. In line with the Paris Agreement and the United Nations 2030 Agenda for Sustainable 

Development and Sustainable Development Goal 13, which states: “Take urgent action to 

combat climate change and its impacts”, IMO in April 2018, adopted an initial strategy for 

reducing the shipping sector’s GHG emissions. The initial strategy sets following three level of 

ambition: 

1.1. The carbon intensity of ships to decline through the implementation of further phases of the 

energy efficiency design index (EEDI) for new ships. 

1.2. The carbon intensity of international shipping to decline: The reduction of CO2 emissions by 

at least 40% by 2030, compared to 2008 and as an average across international shipping. 

Efforts to be pursued towards making this 70% by 2050. 

1.3. GHG emissions from international shipping to peak and decline: To peak GHG emissions from 

international shipping as soon as possible and to reduce total annual GHG emissions from the 

sector by at least 50% by 2050, compared to 2008. At the same time, efforts to be made towards 

phasing GHG emissions out altogether, as called for in the vision, as a point on a pathway of 

CO2 emissions reduction, consistent with the Paris Agreement’s temperature goals. 

2. To achieve its level of ambition, IMO has identified three main routes for reducing the carbon 

footprint of the shipping sector: improve the design of the vessels themselves to reduce their 

specific fuel consumption; shift from fossil fuels to other alternative fuels and means of 

propulsion; and improve practices during docking periods by securing cold-ironing among 

many other measures.  

3. Alternative Fuels means fuels or power sources which serve, at least partly, as a substitute for 

fossil oil sources in the energy supply to transport and which have the potential to contribute 

to its decarbonisation and enhance the environmental performance of the transport sector. 

There are a number of identified fuels or energy carriers that can be used in shipping. The ones 

most commonly considered today are Liquefied Natural Gas (LNG), Electricity, Biodiesel, and 

Methanol. All these fuels are virtually sulphur free, and can be used for compliance with 

sulphur content regulations. They can be used either in combination with conventional, oil-

based marine fuels, thus covering only part of a vessel’s energy demand, or to completely 

replace conventional fuels. The type of alternative fuel selected and the proportion of 

conventional fuel substituted have a direct impact on the vessel’s emissions, including GHG, 

NOx, and SOx. 
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4. One of the possible ways to comply with IMO Strategy on reduction of GHG emissions from 

ships is to use Bio-Fuels or Bio-Fuels blends. A biofuel is any liquid fuel derived from biological 

material such as trees, agricultural wastes, crops, or grass. Biofuel can be produced from any 

carbon source that can be replenished rapidly, such as plants. Biodiesel is a diesel fuel 

substitute used in diesel engines made from renewable materials such as Plant oils, waste 

cooking oil, other oils and animal fats. Bio-Diesel is produced through a process 

called transesterification. Transesterification is a reaction between the oil or animal fat with 

an alcohol and a catalyst. The chemical reaction of transesterification produces two products, 

that is, glycerol and an ester called biodiesel. Raw vegetable oil or animal fats which have not 

undergone a chemical/refining process is not considered biodiesel. 

5. Biodiesel Blends are produced when biodiesel is mixed with diesel to create a blend. This blend 

is comprised of pure biodiesel, also referred to as B100, blended with petroleum diesel at 

varying concentrations (Bn). The n refers to the percentage of biodiesel in the blend. Common 

blends are: B2 (Containing 2% B100), B5(containing 5% B100), B20 (Containing 20% B100) 

and so on. Biodiesel should comply with the requirements set by EN ISO 14214 which is a 

standard developed only for fatty acid methyl esters. The marine fuel specification standard 

ISO 8217:2017 includes additional specifications (DF grades) for distillate marine fuels 

containing up to 7.0 volume % FAME. FAME-diesel blends with up to 30% BTL content are 

also used in automotive applications and referred to as B20 or B30. 

B. The Purpose of this Circular 

1. The purpose of this Circular is to propagate Research and Development in use of Bio-Diesel 

on board Indian coastal vessels as Bio-diesels are considered to have several environmental 

benefits such as: 

1.1. It is renewable as biodiesel is made from renewable resources. 

1.2. It is biodegradable as neat biodiesel (B100) degrades faster than petroleum diesel. 

1.3. Potential for reusing waste products as certain waste products such as animal fats can be 

redirected away from our landfills. 

1.4. GHG reductions: compared to diesel, biodiesel is considered to have potential to reduce GHG 

emissions by over 80% on a lifecycle basis. 

1.5. Reduces several tailpipe emissions: Biodiesel is considered to reduce several tailpipe 

emissions such as particulate matter, hydrocarbon, and carbon monoxide from most modern 

four-stroke CI or diesel engines. Although, some studies measured a small increase in nitrous 

oxide (NOx) emission when using B100 instead of diesel. 

1.6. A biodiesel blend is considered be less toxic than petroleum diesel. 

2. The aim of this circular is to propagate use of Alternative fuels on Indian Coastal shipping 

based on following National and International initiatives: 



2.1. India’s National Policy on Bio-Fuels in 2018 with an indicative target of 20% blending of 

ethanol in petrol and 5% blending of biodiesel in diesel by 2030. 

2.2.  IMO initial GHG Strategy and its ambition to reduce total annual GHG emissions from the 

shipping sector by at least 50% by 2050, compared to 2008 

C. Regulatory Requirements to be complied with while carrying out Research: 

1. Regulation 18.3.2 of MARPOL Annex VI deals with Fuel Oil Quality and states: fuel oil for 

combustion purposes derived by methods other than petroleum refining shall not: 

1.1. exceed the applicable sulphur content set forth in regulation 14 of this Annex. 

1.2. cause an engine to exceed the applicable NOx emission limit set forth in paragraphs 3, 4, 5.1.1 

and 7.4 of regulation 13; 

1.3. contain inorganic acid; or 

1.4. jeopardize the safety of ships or adversely affect the performance of the machinery, or 

1.5. be harmful to personnel, or 

1.6. contribute overall to additional air pollution 

2. Regulation 3.2 of MARPOL Annex VI pertains to Trials for Ship Emission Reduction and Control 

Technology Research and states: The Administration of a Party may, in co-operation with other 

Administrations as appropriate, issue an exemption from specific provisions of this Annex for a 

ship to conduct trials for the development of ship emission reduction and control technologies and 

engine design programmes. Such an exemption shall only be provided if the applications of specific 

provisions of the Annex or the revised NOx Technical Code 2008 could impede research into the 

development of such technologies or programmes. A permit issued under this regulation shall not 

exempt a ship from the reporting requirement under regulation 22A and shall not alter the type and 

scope of data required to be reported under regulation 22A. A permit for such an exemption shall 

only be provided to the minimum number of ships necessary and be subject to the following 

provisions. 

2.1. for marine diesel engines with a per cylinder displacement up to 30 litres, the duration of the 

sea trial shall not exceed 18 months. If additional time is required, a permitting Administration 

or Administrations may permit a renewal for one additional 18-month period; or 

2.2. for marine diesel engines with a per cylinder displacement at or above 30 litres, the duration 

of the ship trial shall not exceed 5 years and shall require a progress review by the permitting 

Administration or Administrations at each intermediate survey. A permit may be withdrawn 

based on this review if the testing has not adhered to the conditions of the permit or if it is 

determined that the technology or programme is not likely to produce effective results in the 

reduction and control of ship emissions. If the reviewing Administration or Administrations 

determine that additional time is required to conduct a test of a particular technology or 

programme, a permit may be renewed for an additional time period not to exceed five years. 



3. Regulation 4.2.1.1, Part B, Chapter II-2 of SOLAS 74, as amended states that no oil fuel with a 

flash point less than 60℃ shall be used. 

D. Research on Bio-Fuels for Shipping: There are a lot of research reports published on biofuels 

properties and technology of production, but there are only few references available describing 

practical applications for ship propulsion or energy generation. However, various literature 

and papers suggest following risk which need proper control prior developing a strategy to use 

Bio-Diesel on board ships: 

1. Compatibility with Engine and Boilers: Biodiesel is compatible with internal combustion 

engines and their fuel systems. It can be used as an alternative marine fuel in any proportion 

without requiring any major modification of internal combustion engines and their support 

systems. Although many marine engine manufacturers have certified their engines for operation 

using biodiesel or a blend of biodiesel with fossil-based diesel, the engine manufacturer should 

be consulted to ensure the blending ratio acceptable for their engines before its application 

and to ensure that the engine manufacturers operating parameters are not exceeded.  

2. Challenges with Fuel supply, injection and lubrication system: Another challenge in using 

biofuels is corrosion caused in the fuel injection and fuel treatment systems as biodiesels are 

hygroscopic and maintain 1,200-1,500 ppm water. The primary concerns for the crankcase 

lubricant are the impact of biodiesel on engine cleanliness and the potential consequences of 

fuel dilution. Furthermore, the droplet characteristics and lower volatility of biodiesel 

compared with conventional diesel fuel, together with spray pattern and wall impingement in 

modern engines, may assist non-combusted biodiesel to get past the piston rings, make 

contact with the cylinder liner and be scraped down into the oil sump. Any unburnt biodiesel 

tends to remain in the sump and the level of contamination may progressively build up over 

time, resulting in reduced lubricant viscosity and higher risk of component wear. A serious 

concern is the possibility that the unburnt biodiesel entering the oil sump may be oxidised, thus 

promoting oil thickening and dictating more frequent oil changes.  

3. Shelf Life: For merchant shipping, the biodiesels can be supplied to the vessel either premixed 

to the required blend or the biofuel and diesel are supplied separately and then mixed on-board. 

Biodiesel blended prior to delivery to the ship is affected by shelf life. Fuel ageing and oxidation 

can lead to high acid number, high viscosity and the formation of gums and sediments. Fuel 

management will therefore become ever more complex. Separate supplies of biofuel and diesel 

for on-board mixing enable the operator to dictate the exact blend of biofuel depending on the 

conditions, but that would require new technology installed on-board and extra complexity for 

the crew to handle. 

4. Stability during storage: Biofuels tend to oxidize and degrade (over a few months) during 

storage. They degrade faster in water, a fact that has positive effects for oil spills, but negative 



ones for long-term storage. The degradation of biodiesel can produce highly corrosive 

hydrogen sulphide, which corrodes metals, including steel storage tanks. Deposits in piping 

and engines could form, compromising operational performance. In advanced stages, this 

could lead to increased fuel acidity, which could result in corrosion in the fuel system and 

accumulation of deposits in pumps and injectors. Depending on source, there are certain 

technical issues, such as stability during the storage, acidity, lack of water-shedding 

(potentially resulting in increased biological growth in the fuel tank), plugging of filters, 

formation of waxes, increased engine deposits, etc. 

5. Cold-Filter Plugging Point: Biodiesel with a relatively high cold flow plugging point (CFPP) 

may cause engine breakdown, particularly when vessels sail in low-temperature regions or 

cold seasons. The feedstock used for biodiesel production has a strong influence on biodiesel 

fluidity at low temperatures. Some operational problems can occur from using biodiesel, 

related to the Cold Filter Plugging Point (CFPP) at which the fuel starts to turn to gel. 

Considered to be the indication of low temperature operability, the CFPP is in a range between 

0℃ and 15℃ for different types of biodiesels and can cause problems with filter clogging. 

6. Cleansing Effect: Biodiesel acts like a mild solvent and has a cleansing effect. It "cleans out" 

sediments formed over time in equipment and storage fuel tanks which can cause occasional 

filter plugging, especially in the early stage of switching from petroleum diesel to biodiesel 

blends. 

7. Microbial growth: Biofuel blends are susceptible to microbial growth, partly because of the 

biodegradable nature of biodiesel. Bacteria and mould may grow if condensed water 

accumulates in biodiesel fuel. Microbial growth leads to excessive formation of sludge, clogged 

filters and piping. 

8. Material Compatibility and Older Engines: There is a concern over the compatibility of the 

fuel supply system and storage materials with biodiesel. Biodiesel can dissolve certain non-

metallic materials (i.e. elastomer rubbers and plastic materials) in the fuel supply system, 

leading to material softening, degrading and ultimately leaking. Biodiesel can also interact 

with certain metallic materials used for fuel storage tanks because of the oxidation reaction of 

these materials with biodiesel chemical compounds. The metallic materials susceptible to 

biodiesel include copper, brass, tin, bronze and zinc. The actual degradation rate of the 

aforementioned materials depends on the exact fatty acid profiles contained in biodiesel. It 

should also be remembered that, due to its chemical properties, biodiesel degrades, softens or 

seeps through some gaskets and seals following prolonged exposure. Such effects clearly 

become more significant when using higher percentage biofuel blends. 

E. Permitting Trials with Bio-Fuels: The Competent Authority will permit trials with Bio-Diesels 

On-board Indian ships plying on Indian coast subject to a satisfactory recommendation from 

Recognized Organization based on following: 



1. A risk analysis covering all aspects of Regulation 18.3.2 of MARPOL Annex VI for the trials 

with biofuels based Bio-Diesel blend intended to be used and on present research on the 

negative impact of Bio-Fuels on ship machineries, operation and safety. Some aspects are 

detailed in this circular. 

2. Procedures based on above risk assessment and procedures to ensure that boiler flame settings 

and injection viscosity are appropriately set. Impact of blends on performance of equipment 

such as Oily water separator and oil content meter are to assessed and provided. 

3. Availability of plans and verification procedures to comply with MARPOL Annex VI, Reg. 13, 

14 and 18 (e.g. measurement equipment and data to be measured). As an alternative to the 

measurements, and in case it can be proven by either analysis or reference to a known 

international standard that the emission properties of the biofuel are equivalent to that of 

conventional diesel, this evidence might be accepted as proof that the biofuel does not cause 

the engine to exceed the applicable NOx emission limits. This will facilitate issuance of an 

exemption Certificate in accordance with Regulation 3.2 of MARPOL Annex VI for the trial 

period. 

4. The Owner should obtain a statement from the engine manufacturer confirming their 

acceptance for carrying out the trials. 

5. Satisfactory conduct of Sea-Trials and witnessed by Recognized Organizations. 

6. Details of parameters and information which shall be submitted to the Directorate periodically 

for assessment of viability of Bio-Fuel Blends. 


