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CHAPTER 1: General 
 

Section 

1 Introduction 

2 Abbreviations, terms and definitions 

3 Overview 

4 Rules, regulations, standards and guidance 

 

Section 1: Introduction 
 

1.1 General 
 

1.1.1 This document provides guidance on the Class and Statutory requirements for use of so-called ‘drop-in’ 
liquid biofuels for marine and offshore installations, for use as direct replacements of, or as blends with, 
conventional petroleum derived residual (RM-grade) or distillate (DM-grade) fuel oils. Such biofuels should 
comply with the ISO 8217 Petroleum products – Fuels (class F) – Specifications of marine fuels standard. These 
guidance notes are applicable to ‘drop-in’ biofuels but not to the bio-derived gaseous fuels such as biomethane or 
liquid methyl/ethyl alcohol fuels that fall under the scope of IMO Resolution MSC.391(95) The International Code 
of Safety for Ships Using Gases or Other Low-Flashpoint Fuels (IGF Code). 
 

1.1.2 The 2017 edition of the ISO 8217 standard introduced new distillate grade biofuels (DFA, DFZ, DFB), 
but only covering up to 7.0 per cent volume Fatty Acid Methyl Esters (FAME) content. However, there is 
increased interest from the marine sector for using a wide variety of biofuels, including FAME in concentrations 
greater than the 7.0 per cent covered by the ISO standard, including up to 100 per cent biofuel (B100) content 
and as substantial blend components (e.g. 30 per cent or 50 per cent) with residual type products. Therefore, 
work is ongoing in the revision of the ISO 8217 standard to include FAME and paraffinic fuels, the latter being 
indistinguishable from petroleum distillates, as a blend both in residual and distillate fuels of higher ratios ranging 
up to 100 per cent, with publication expected early in 2024. 
 

1.1.3 The range of potential biofuel sources and production methods is broad and may include, but is not 
limited to, FAME, paraffinic fuels such as hydrotreated vegetable oils (HVO), biomass to liquid (BTL) products, 
glycerol or straight vegetable oil (SVO) products. Consequently, each biofuel needs to be considered on the 
basis of its own properties and characteristics. Refer also to Ch 4, 1.1 Biofuel specification. 
 

1.1.4 This broad range of biofuel types and blends that may be offered to the marine market creates potential 
hazards and considerations for Owners, Operators and equipment manufacturers. The hazards are similar to 
those relating to the design and operational considerations for the use of low sulphur fuel oils, that was 
experienced with the introduction of the IMO Emission Control Area (ECA) 0,10 per cent mass sulphur fuels and 
the adoption of the IMO 2020 global (outside ECA) 0,50 per cent mass sulphur fuels. Biofuels may require some 
modifications to fuel systems or engine components depending on the biofuel type and blend ratio. The use of 
such biofuels will therefore require assessment of the fuel and ship specific operational considerations for 
satisfactory implementation on a case-by-case basis. Accordingly, this document provides guidance, and 
introduces LR’s intentions for the recognition of ship suitability by assignment of a descriptive note following 
assessment for the use of such named liquid biofuels aboard ships within the Lloyd’s Register (hereinafter 
referred to as LR) Classed fleet. A checklist of the requirements and recommendations for the use of biofuels, 
referencing the applicable sections of this document, is included as Table 1.4.1 Example checklist for class and 
statutory approval and use of marine biofuels. 
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Section 2: Abbreviations, terms and definitions 
 

2.1 Abbreviations 
 

BDN  Bunker Delivery Note (IMO) 
BN  Base Number 
CCAI  Calculated Carbon Aromaticity Index 
CII  Carbon Intensity Indicator (IMO) 
CIMAC  International Council on Combustion Engines 
DCS  Data Collection System (IMO) 
DM  Distillate Marine 
ECA  Emission Control Area (IMO) 
EEDI  Energy Efficiency Design Index (IMO) 
EEXI  Energy Efficiency Existing Ship Index (IMO) 
FAME  Fatty Acid Methyl Ester 
FOBAS  Fuel Oil Bunkering Analysis and Advisory Service (LR) 
GHG  Greenhouse Gas 
GISIS  Global Integrated Shipping Information System (IMO) 
GTL  Gas To Liquid 
HFO  Heavy Fuel Oil 
HHV  Higher Heating Value 
HSFO  High Sulphur Fuel Oil 
HVO  Hydrotreated Vegetable Oil 
IACS  International Association of Classification Societies 
IC  Internal Combustion 
LFO  Light Fuel Oil 
LHV  Lower Heating Value 
MARPOL International Convention for the Prevention of Marine Pollution from Ships, 1973, as modified 

by the Protocol of 1978 (IMO) 
MDO  Marine Diesel Oil 
MGO  Marine Gas Oil 
MSDS  Material Safety Data Sheet 
NTC  NOx Technical Code (IMO) 
ODME  Oil Discharge Monitoring Equipment 
OEM  Original Equipment Manufacturer 
RM  Residual Marine 
RO  Recognised Organization 
SCR  Selective Catalytic Reduction 
SEEMP  Ship Energy Efficiency Management Plan (IMO) 
SOLAS  Safety of Life at Sea (IMO) 
SVO  Straight Vegetable Oil 
TBO  Time Between Overhaul 
UI  Unified Interpretation 
ULSD  Ultra Low Sulphur Diesel 
ULSFO  Ultra Low Sulphur Fuel Oil 
VLSFO  Very Low Sulphur Fuel Oi 

 

2.2 Terms and definitions 
 

Applicant Entity responsible for the request to use biofuels on ships classed by LR. 

Biofuel Generic name for a biomass-based fuel including biowaste sources such as plant, 
animal or algae material. 

Biodiesel Generic name for biomass-based fuel with properties similar to diesel or diesel 
containing bio-blends. The term is often used to describe FAME, but not 
exclusively. 
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Compatibility Compatibility is the capability for different fuel types or similar batches to blend 
into a stable product. 

Distillate Fuel Fuel oil for combustion purposes with a kinematic viscosity at 40°C lower than, 
or equal to, 11,00 centistokes (mm2/s). 

DM Grade Fuel Distillate Marine grade fuels as specified in ISO 8217:2017 Table 1, i.e. DMX, 
DMA, DFA, DMZ, DFZ, DMB, DFB. 

Drop-in A liquid biofuel intended as a direct replacement of, or blended with, 
conventional residual or distillate fuel oils and may be applied with little, or no, 
modification to existing fuel storage, distribution and consumer arrangements. 

Energy-Rich Fuels Energy-rich fuels are wholly or partly derived from non-petroleum feedstock, 
such as algae, vegetable, HVO, GTL, etc. and they can be produced either 
without blending as such or by blending with petroleum products. See also 
MEPC.1/Circ.879 Guidelines for the Carriage of Energy-Rich Fuels and their 
Blends. 

Fuel Oil Any fuel delivered to, or intended for, combustion purposes for propulsion or 
operation onboard a 
ship. 

Green Diesel Green diesel, also referred to as renewable diesel or paraffinic diesel, is the 
common name applied to HVO fuels of paraffinic composition. 

Paraffinic Diesel Liquid hydrocarbon fuel obtained by synthesis or hydrotreatment, e.g. synthetic 
diesel or renewable diesel; an example is HVO. 

Higher Heating Value The Higher Heating Value (HHV), otherwise known as Gross Calorific Value 
(GCV) or Higher Calorific Value (HCV) or Gross Specific Energy (GSE), is the 
amount of heat released by combusting a specified quantity of fuel in a 
calorimetric bomb under specified conditions, and which takes account of the 
latent heat of vaporisation of water in the combustion products such that the 
water of combustion is entirely condensed and the heat in the water vapour is 
recovered. 

HSFO Fuel Fuel oil as specified in ISO 8217 with greater than 0,50 per cent (% m/m, 5000 
ppm) sulphur content, e.g. HSFO-DM, HSFO-RM. 

Lower Heating Value The Lower Heating Value (LHV), otherwise known as Net Calorific Value (NCV) 
or Lower Calorific value (LCV) or Net Specific Energy (NSE), is the amount of 
heat released by combusting a specified quantity of fuel in a calorimetric bomb 
under specified conditions such that all the water of the combustion products 
remains as water vapour, and which assumes the latent heat of vaporisation of 
water is not recovered. LHV is the HHV minus the latent heat in the water. 

Residual Fuel Fuel oil for combustion purposes with a kinematic viscosity at 40°C greater than 
11,00 centistokes (mm2/s) (IMO). 

RM Grade Fuel Residual Marine grade fuels as specified in ISO 8217:2017, i.e. RMA, RMB, 
RMD, RME, RMG, RMK. 

Stability Stability in a residual fuel is the ability to maintain the fuel’s asphaltenic 
properties in suspension during long term storage handling and treatment, 
thereby preventing fuel chemical break up and the formation of sludge. 

ULSFO Fuels Fuel oil as specified in ISO 8217 with a maximum of 0,10 per cent (% m/m, 1000 
ppm) sulphur content, e.g. ULSFO-DM, ULSFO-RM. Note the ‘UL’ or Ultra Low 
terminology when applied to ULSD (Ultra Low Sulphur Diesel) road diesel 
standards such as EN 590 refers to fuel with a maximum sulphur content of 
0,001 per cent (% m/m, 10 ppm). 

VLSFO Fuels Fuel oil as specified in ISO 8217 with a maximum of 0,50 per cent (% m/m, 5000 
ppm) sulphur content, e.g. VLSFO-DM, VLSFO-RM. 
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Section 3: Overview 
 

3.1 IMO Greenhouse Gas Drivers 
 

3.1.1 The increasing focus on the prevention of air pollution from ships, notably the reduction of Greenhouse 
Gas (GHG) emissions and decarbonisation ambition from the IMO originally outlined in MEPC.304(72) Initial IMO 
Strategy on Reduction of GHG Emissions from Ships, is driving interest in alternative marine fuels, particularly 
low and zero carbon fuels. 
 

3.1.2 The subsequent 2021 amendment of MARPOL Annex VI Regulations for the Prevention of Air Pollution 
from Ships, which incorporated the Energy Efficiency Existing Ship Index (EEXI) and annual operational Carbon 
Intensity Indicator (CII) regulations, introduces significant obligations to reduce the emissions of GHG from the 
existing fleet. The use of drop-in biofuels may facilitate compliance with these IMO regulations with no, or 
minimal, changes to ship arrangements and machinery. 
 

3.1.3 While the IMO has yet to finalise regulations for lifecycle accounting of GHG emissions from the range 
of current and expected marine fuels, the use of biofuels as a means to displace marine emissions of fossil-
based carbon provides one of the low carbon future fuel options. Accordingly, these guidance notes are intended 
to support the adoption of liquid biofuels and assist stakeholders in navigating the Classification, Statutory and 
operational considerations for use of such marine biofuels. 
 

 

Section 4: Rules, regulations, standards and guidance 
 

4.1 International Regulations and Class Rules 
 

4.1.1 These guidance notes focus on the required approvals for Statutory and Classification purposes under 
the IMO’s SOLAS and MARPOL conventions and LR’s general requirements for the design and construction of 
machinery and arrangements defined in the Rules and Regulations for the Classification of Ships respectively 
and which are detailed further under Ch 2, Statutory Approval and Ch 3, Class Approval. 
 

4.1.2 These guidance notes are not exhaustive, and the successful adoption of biofuels will also require 
Owners, Operators and other stakeholders to undertake their own assessments in accordance with relevant 
international standards, equipment manufacturers recommendations and industry best practice guidance as 
applicable. 
 

4.2 Fuel specification agreement 
 

4.2.1 As with conventional fuel oils, the biofuel specification remains a commercial agreement between 
purchaser and supplier. The specification is required to be compatible with the machinery and equipment, and 
compliant with the applicable statutory requirements. See Ch 4, 1 Biofuel specification and analysis for more 
detailed guidance. 
 

4.3 International Standards and Guidance 
 

4.3.1 Relevant international standards and sources of information for the use of biofuels are listed below for 
reference purposes: 
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ISO 8217 Petroleum products – Fuels (class F) – Specifications of marine fuels. The 2017 standard 
introduced the new DFA, DFZ, DFB distillate grade biofuels up to 7,0 per cent volume 
FAME content. The next revision of the standard is anticipated to cover up to 100 per 
cent FAME biofuels (expected early 2024). Full compliance with the current ISO 8217 
standard is currently therefore not possible for many biofuels. 
 

EN 14214 Liquid petroleum products – Fatty acid methyl esters (FAME) for use in diesel engines 
and heating applications – Requirements and test methods. European standard for B100 
FAME suitable for use in engines verified to be compatible for such fuels. 
 

EN 15940 Automotive fuels – Paraffinic diesel from synthesis or hydrotreatment – Requirements 
and test methods. European standard covering synthetically produced diesel fuel with a 
FAME content up to 7,0 per cent volume and suitable as a drop-in fuel for engines 
compatible with paraffinic fuel oil. For automotive applications, with Original Equipment 
Manufacturer (OEM) agreement, fuels to the EN 15940 standard can be used as drop-in 
fuels for engines designed for fuels meeting the EN 590 ULSD standard. These fuels are 
considered indistinguishable from ISO 8217 DMA distillate marine fuel but have improved 
energy and handling properties. 
 

EN 590 Automotive fuels – Diesel – Requirements and test methods. European standard 
covering automotive ULSD fuel with a FAME content up to 7,0 per cent volume. 
 

ASTM D6751 Standard Specification for Biodiesel Fuel Blend Stock (B100) for Middle Distillate Fuels. 
International standard covering four grades of biofuel blend stock of B100 mono-alkyl 
esters of long chain fatty acids derived from vegetable oils and animal fats with maximum 
sulphur content of 15 ppm and 500 ppm. 
 

ASTM D975 Standard Specification for Diesel Fuel. International standard covering seven light, 
middle and heavy distillate fuel grades with maximum sulphur content of 15 ppm, 500 
ppm and 5000 ppm and including up to 5,0 per cent biofuel. 
 

CIMAC International Council on Combustion Engines. CIMAC is the forum for the global large 
engine industry. Working Group 7 (WG7) for fuels focuses on guidelines and position 
papers for fuels and fuel systems, including recommendations for fuel quality and 
operation, combustion properties and biofuel considerations. This is a useful source of 
fuel specific information to support the engine OEM publications; some relevant 
publications are shown below. 
 
CIMAC Guideline 01 2019. Marine fuel handling in connection to stability and 
compatibility. 
CIMAC Guideline 03 2017. ISO 8217:2017 – FAQ 
CIMAC Guideline 02 2016. The Interpretation of Marine Fuel Analysis Test Results. 
CIMAC Guideline 01 2015. Cold flow properties of marine fuel oils. 
CIMAC Guideline 2013. Guideline for Ship Owners and Operators Managing Distillate 
Fuels up to 7,0 % v/v FAME (Biodiesel). Currently under revision to accommodate FAME 
in residual fuels and blend ratios unlimited to close to B100. 
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Table 1.4.1 Example checklist for class and statutory approval and use of marine biofuels 

 Yes No N/A Reference 
Biofuel(s) specification agreed with supplier and compliant 
with requirements and recommendations? 

    

General    Ch 1, 1.1.3; Ch 1, 4.2.1; Ch 2, 2.5; 
Ch 4, 1.1; Ch 4, 4.2 

Flashpoint    Ch 2, 1.1.3; Ch 2, 1.1.4; Ch 4, 
1.1.3 

MSDS    Ch 2, 1.3.1 
Sulphur content    Ch 2, 2.4.1; Ch 2, 2.4.2 
Energy content    Ch 3, 4.4.1; Ch 3, 4.4.2; Ch 4, 

1.1.4 
Carbon content/CF factor    Ch 2, 2.6.4; Ch 2, 2.6.5; Ch 4, 

4.2.3; Ch 4, 4.2.4 
OEM specification    Ch 4, 1.1.8 

     
ISM Code requirements, SEEMP updates and 
implementation plan completed? 

    

General    Ch 2, 1.2; Ch 4, 2.1 
Risk assessment    Ch 3, 3.1.3; Ch 3, 3.1.5; Ch 3, 

4.1.3; Ch 3, 4.2.2; Ch 4, 2.1.4 
Tank arrangements and materials    Ch 3, 1.1.2; Ch 3, 2.1; Ch 3, 3.1; 

Ch 3, 3.2 
Tank cleaning    Ch 3, 3.1.2; Ch 4, 2.1.3 

Fuel system modifications    Ch 1, 1.1.4; Ch 3, 1.1.2; Ch 3, 3.1; 
Ch 3, 3.2; Ch 4, 2.1.3 

Fuel temperature control and fuel pump arrangements    Ch 3, 3.3 
Machinery and equipment modifications    Ch 1, 1.1.4; Ch 3, 1.1.2; Ch 3, 4.1; 

Ch 3, 4.4.2; Ch 3, 4.4.3; Ch 3, 4.6; 
Ch 3, 4.7; Ch 4, 2.1.3; Ch 4, 3.2.3 

OEM recommendations    Ch 3, 4.2; Ch 3, 4.4.3; Ch 4, 1.1.8 
Fuel changeover procedures    Ch 2, 2.4.3; Ch 3, 3.1.2; Ch 3, 

3.4.1; Ch 4, 2.1.3; Ch 4, 3.1.4 
SEEMP updated    Ch 2, 2.6.3; Ch 4, 4.1.1 

Operations manuals and procedures    Ch 2, 1.2.2; Ch 3, 3.4.1; Ch 4, 1.2; 
Ch 4, 3.1.4 

Fuel specification/quality monitoring    Ch 3, 3.4.1; Ch 4, 1.1; Ch 4, 1.2; 
Ch 4, 3.1.3; 

Training    Ch 2, 1.2; Ch 4, 2.1.3 
     

NOx compliance and emissions measurements or trials 
requirements agreed? 

    

General    Ch 2, 2.2; Ch 2, 2.3 
Regulation 18.3.1 and UI MEPC.1/Circ.795/Rev.6 applies      Ch 2, 2.2.6; Ch 2, 2.5.4 (a); Ch 2, 

2.5.5 
Regulation 18.3.2 and UI MEPC.1/Circ.795/Rev.6 applies      Ch 2, 2.2.6; Ch 2, 2.5.4 (b); Ch 2, 

2.5.5 
Operation within bounds of approved NOx Technical File    Ch 2, 2.5.4 (b); Ch 2, 2.5.5 

Emissions measurements required    Ch 2, 2.5.4 (c); Ch 4, 3.2 
Trials permit under regulation 3.2    Ch 2, 2.2.2; Ch 2, 2.2.3, Ch 2, 

2.2.5; Ch 4, 3.2.2 
Equivalent application under regulation 4    Ch 2, 2.2.4; Ch 2, 2.2.5; Ch 4, 

3.2.2 
     

Required documentation submitted for Class approval?    Ch 3, 1.1.2; Ch 3, 3.1.1; Ch 3, 
4.3.1; Ch 3, 4.6.1; Ch 3, 4.7.1 

     
Fuel tank, fuel system and machinery modifications 

completed? 
   Ch 3, 1.1.2; Ch 3, 3.1.1 

     
Eligible for ‘ready for’ descriptive note?    Ch 1, 1.1.4; Ch 3, 1.2 

     
Onboard Survey and trials completed?    Ch 3, 1.1.3; Ch 3, 3.4.1; Ch 3, 

4.1.2; Ch 3, 4.4.1; Ch 3, 4.5; Ch 4, 
3.1; Ch 4, 3.2 

     
Eligible for ‘suitable for’ descriptive note?    Ch 1, 1.1.4; Ch 3, 1.2 
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CHAPTER 2: Statutory Approval 
 

Section 

1 Safety 

2 Environment 

 

Section 1: Safety 
 

1.1 SOLAS Chapters II-1 and II-2 
 

1.1.1 The IMO’s International Convention for the Safety of Life at Sea (SOLAS) sets the international 
regulations applicable to ships engaged on international voyages and flying the flag of States, the Governments 
of which are contracting Governments to the SOLAS Convention. While the SOLAS regulations are largely 
developed from a prescriptive knowledge base of ship arrangements using fuel oil, SOLAS does not define fuel 
oil (or biofuels) for combustion purposes, nor mandate use of petroleum derived fuel oil or compliance with the 
ISO 8217 standards. 
 

1.1.2 SOLAS II-1, Part B, Regulation 6, Inspection and Survey, requires that ships are subject to inspection 
and survey for enforcement of the SOLAS requirements by the Flag Administration, or Recognised Organization 
(RO) acting on its behalf. Furthermore, SOLAS II-1, Part A-1, Regulation 3-1, Structural, mechanical and 
electrical requirements for ships, requires that international shipping complies with the Rules of a Classification 
Society. The existing Classification requirements applicable to the use of biofuels are outlined in Ch 3, Class 
Approval and which are considered to meet these SOLAS requirements. 
 

1.1.3 SOLAS II-2, Part B, Regulation 4.2.1.1, Limitations in the use of oils as fuel, requires that the flash point 
for all oil fuel used onboard (except in emergency generators, emergency fire pumps and other similar 
equipment, and with additional defined requirements) must be greater than 60°C, as determined by a closed cup 
test in accordance with ISO 2719 Determination of flash point – Pensky- Martens closed cup method. This test 
method is suitable for determining the flashpoint of combustible liquids, including biofuel, that tend to form a 
surface film in the temperature range of 40°C to 370°C. Procedure A of the standard is applicable to distillate 
fuels (including biodiesel blends), Procedure B is applicable to residual fuel oils and Procedure C applicable to 
FAME biofuels compliant with the EN 14214 or ASTM D6751 standards. 
 

1.1.4 While automotive diesel may be subject to land-based standards with lower flashpoint requirements, 
and hence may be a concern if supplied or blended for marine use, biofuels tend to have much higher flash 
points. For example, the EN 14214 standard specifies a minimum flash point of 101°C for FAME fuels. Biofuel 
compliance with the flash point limit of SOLAS II-2/4.2.1.1 is therefore not expected to be a concern, but it is 
recommended that this is verified in the agreed biofuel specification and documented by the supplier. 
 

1.2 ISM Code 
 

1.2.1 The IMO’s International Management Code for the Safe Operation of Ships and for Pollution Prevention 
(International Safety Management (ISM) Code) provides an international standard for safe management and 
operation of ships, including pollution prevention. This Code sets broad safety and environmental objectives to be 
addressed by the safety management systems of companies responsible for the operation of ships, and which 
are to be recognised by certification of those companies. 
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1.2.2 Implementation of the ISM Code obligates the responsible companies to establish procedures for the 
key shipboard operations concerning the safety of the ship and the prevention of pollution. The introduction of a 
new fuel for use onboard would therefore be required to be considered under the ISM Code regarding the 
implications to the ship, its crew and the environment and to update such onboard procedures as may be 
necessary. See Ch 4, 2 Implementation plan for more detailed guidance that may be applied for the 
implementation of biofuels by the responsible companies to support their obligations under SOLAS and the ISM 
Code. 
 

1.3 SOLAS Chapter VI 
 

1.3.1 SOLAS VI, Regulation 5-1, Material safety data sheets, requires that ships carrying oil or oil fuel are 
provided with Material Safety Data Sheets (MSDS) prior to the loading of such cargo in bulk or the bunkering of 
oil fuel. The MSDS are to be based on MSC.286(86) Recommendations for Material Safety Data Sheets (MSDS) 
for MARPOL Annex I Oil Cargo and Oil Fuel. Accordingly, bunkered biofuels or biofuel blends would therefore be 
required to be delivered with MSDS that meet the IMO format recommendations. 
 

 

Section 2: Environment 
 

2.1 MARPOL ANNEX I – Regulations for the Prevention of Pollution by Oil 
 

2.1.1 The IMO’s International Convention for the Prevention of Pollution from Ships (MARPOL), adopted in 
1973 and modified by the Protocol of 1978 (commonly referred to as MARPOL 73/78), sets the international 
regulations applicable to ships engaged on international voyages and flying the flag of States the Governments of 
which are contracting Governments to the MARPOL Convention. Annex I of MARPOL regulates the prevention of 
pollution by oil. 
 

2.1.2 MARPOL Annex I defines ‘oil’ as petroleum in any form including crude oil, fuel oil, sludge, oil refuse 
and refined products, other than those petrochemicals subject to Annex II of MARPOL, Regulations for the 
Control of Pollution by Noxious Liquid Substances in Bulk. MARPOL Annex I also defines ‘oil fuel’ as any oil used 
as fuel in connection with the propulsion and auxiliary machinery of the ship in which such oil is carried. 
 

2.1.3 MARPOL Annex I prohibits the discharge of oil or oily mixtures from ships, except when satisfying 
defined criteria where discharges shall be processed by oil filtering equipment and discharge monitoring 
equipment meeting the requirements of the Annex and associated guideline specifications. Discharges must not 
exceed an oil content of 15 ppm and be provided with monitoring equipment that provides alarm and shutdown 
capability. Refer to MEPC.107(49) Revised Guidelines and Specifications for Pollution Prevention Equipment for 
Machinery Space Bilges of Ships, as amended by MEPC.285(70) Amendments to the Revised Guidelines and 
Specifications for Pollution Prevention Equipment for Machinery Space Bilges of Ships and MEPC.108(49) 
Revised Guidelines and Specifications for Oil Discharge Monitoring and Control Systems for Oil Tankers, as 
amended by MEPC.240(65) 2013 Amendments to the Revised Guidelines and Specifications for Oil Discharge 
Monitoring and Control Systems for Oil Tankers. 
 

2.1.4 The IMO has developed further guidelines for ships carrying bulk blends of biofuels as cargo in MSC-
MEPC.2/Circ.17 Guidelines for the Carriage of Blends of Biofuels and MARPOL Annex I Cargoes and for 
carriage of energy-rich fuels (defined as wholly or partly derived from non-petroleum feedstock) in 
MEPC.1/Circ.879 Guidelines for the Carriage of Energy-Rich Fuels and their Blends. These guidelines highlight 
that the Oil Discharge Monitoring Equipment (ODME) shall be approved and meet the guideline specifications for 
the biofuel and energy-rich fuel mixture being transported. 
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2.2 MARPOL ANNEX VI - Regulations for the Prevention of Air Pollution from Ships - Regulations 3.2 
and 4 
 

2.2.1 With the Protocol of 1997, the IMO extended the scope of MARPOL to cover air pollution from ships. 
This introduced the new Annex VI, and also adopted by resolution the Technical Code on Control of Emission of 
Nitrogen Oxides from Marine Diesel Engines (NOx Technical Code), which is mandatory under MARPOL Annex 
VI. 
 

2.2.2 Regulation 3.2 of MARPOL Annex VI details the process for permitting of trials for ship emission 
reduction and control technology research. This regulation provides a means for Owner/Operators and Flag 
Administrations to gather NOx (and other) emissions data from the real-world use of biofuels in those particular 
engines installed onboard the trials ships. 
 

2.2.3 In such cases, the Flag Administration is required to issue a permit for trials which allows exemption 
from specific provisions of Annex VI or the NOx Technical Code (NTC) to cover the emission reduction trials. 
Permits are required to be issued to the ‘… minimum number of ships necessary …’ and shall not exceed 18 
months for marine diesel engines with a per cylinder displacement up to 30 litres and five years for marine diesel 
engines with a per cylinder displacement at or above 30 litres. 
 

2.2.4 Regulation 4 of MARPOL Annex VI provides the requirements for ships applying ‘Equivalents’ to the 
Annex VI regulations. It is noted that regulation 4.1 does allow ‘… alternative fuel oils …’ to be used on board as 
an equivalent. However, recognising that nowhere in MARPOL Annex VI is the use of petroleum derived fuel oils 
mandated and the Annex VI definition of the term ‘fuel oil’ is broad, it is therefore not clear what this provision is 
intended to cover. Furthermore, regulation 4.3 requires the Flag Administration to take account of any guidelines 
and at present such guidelines have not been published. Regulation 4.4 does however require that the Flag 
Administrations approving such equivalents is to ‘… endeavour not to impair or damage its environment …’, 
which implies that emissions measurements or trials may be required. 
 

2.2.5 LR notes that ship trials have applied either regulation 3.2 or regulation 4 as the basis for undertaking 
trials of biofuels according to the instructions from the Flag Administration. We recommend contacting the local 
LR office for assistance, who, as applicable, can facilitate clarifying with the Flag Administration what may be 
required. For further guidance on undertaking onboard emissions trials see Ch 4, 3 Shipboard trials and emission 
measurements and the LR Technical Report NOx from marine diesel engines using biofuels. 
 

2.2.6 At the IMO MEPC 78 meeting a Unified Interpretation (UI) to regulation 18.3.2 was approved under 
MEPC.1/Circ.795/Rev.6 Unified Interpretations to MARPOL Annex VI, which now provides a pragmatic 
interpretation for the use of biofuels. This may reduce the need for regulation 3.2 trials or regulation 4 exemption 
permits for certain biofuels and engines. See Ch 2, 2 Environment 2.5.4 for more information on the UI 
application of regulation 18.3.2. 
 

2.3 MARPOL ANNEX VI - Regulation 13 - Nitrogen Oxides (NOx) 
 

2.3.1 MARPOL Annex VI regulation 13 sets the NOx emissions limits that marine diesel engines over 130 kW 
(other than emergency generators) must meet. This is demonstrated by undertaking NOx emissions 
measurements in accordance with the NTC, typically at test bed, under steady state conditions. The NTC 
indicates that where a reference fuel is not available for the NOx emissions measurements it is recommended to 
use a DM grade distillate marine fuel to ISO 8217:2005, and when that is not available an RM grade residual fuel 
to ISO 8217:2005 is to be used. 
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2.3.2 This emissions testing is undertaken on a Parent Engine to an agreed test programme and establishes 
the approved engine type, rating, NOx critical components/settings, etc. that may be applied under the Engine 
Group or Engine Family concepts outlined in the NTC. The Engine Group/Family concepts allow the single 
Parent Engine emissions testing, and the associated certified NOx emissions value, to cover all verified Member 
Engines of that Engine Group/Family without repeat of the emissions testing. Verification of a Member Engine to 
the approved Engine Group/Family is typically by application of the Parameter Check Method for verification that 
the NOx critical components and settings are within the bounds of the approved Engine Group/Family and the 
engine Conformity of Production controls. 
 

2.3.3 It should be noted that this NOx certification regime does not limit marine engines in operation to the 
specific DM or RM grade fuel used at the Parent Engine emissions test but is valid for all ISO 8217 fuels for 
which the engine may be designed, or is capable, to operate on, including the ISO 8217 standards superseding 
the ISO 8217:2005 standard, and even though operation on ISO 8217 fuels in service is not mandated by the 
IMO. 
 

2.3.4 Annex VI regulation 13 does not have any direct requirements for the use of biofuels, however the IMO 
does provide some limitations with respect to the NOx implications of using fuels derived by methods other than 
petroleum refining under regulation 18.3.2, which are clarified below. For more background information on NOx 
certification, ISO 8217 fuels and application of regulation 18.3 refer also to IACS paper MEPC 77/7/7 
Interpretation of regulation 18.3 of MARPOL Annex VI, related to biofuels. 
 

2.4 MARPOL ANNEX VI - Regulation 14 – Sulphur Oxides (SOx) and Particulate Matter 
 

2.4.1 MARPOL Annex VI regulation 14 regulates the sulphur content of fuel oils used on board ships. Note 
that the Annex VI regulation 2.9 definition of ‘fuel oil’ covers all fuel delivered to and intended for combustion 
purposes for propulsion or operation on board a ship, including gaseous fuels, as well as the conventional 
distillate and residual marine fuels. This broad MARPOL definition is understood to therefore include biofuels and 
biofuel blends. 
 

2.4.2 The current fuel sulphur limits under regulation 14 are 0,50 per cent m/m globally and 0,10 per cent in 
Emission Control Areas (ECA). Biofuels are inherently low in, or contain negligible sulphur, but the actual sulphur 
content will depend on the biofuel specification and blend. In all cases the sulphur content is to be documented 
by the supplier in the MARPOL Bunker Delivery Note (BDN) as required by Annex VI regulation 18. 
 

2.4.3 As required by regulation 14.6 of Annex VI, where ships are using separate fuel oils to meet the global 
and ECA limits they are to carry a written procedure showing how the fuel changeover procedure is to be done. 
This procedure is to ensure sufficient time for flushing of fuel oils before entry into an ECA. The regulation also 
requires the recording of relevant parameters, including fuel tank volumes, date, time and position of the ship 
during the fuel changeover to be recorded in an appropriate logbook as prescribed by the Flag Administration. 
The use of biofuels is therefore likely to require an update to the existing regulation 14.6 fuel changeover 
procedures carried onboard and should be considered in the implementation plan identified under Ch 2, 1 Safety 
1.2.2 and detailed further under Ch 4, 2 Implementation plan. 
 

2.5 MARPOL ANNEX VI - Regulation 18 – Fuel Oil Availability and Quality 
 

2.5.1 MARPOL Annex VI regulation 18 provides requirements for Flag Administrations, fuel suppliers and ship 
Owners/Operators regarding fuel oil availability and quality. Regulation 18.3.1 provides the criteria for fuel oil 
blends derived from petroleum refining and 18.3.2 for fuel oil derived by methods other than petroleum refining. 
Many biofuels offered to the marine market are blends of petroleum derived fuels and biomass derived fuels 
potentially giving a wide range of possible blends that do not fit exactly within either the 18.3.1 or 18.3.2 
regulations. 
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2.5.2 Furthermore, the application of certain parts of these regulations themselves is challenging, notably, 
regulation 18.3.2.2 requires that fuels derived by methods other than petroleum refining shall not ‘… cause an 
engine to exceed the applicable NOx emission limit…’. Regulation 18.3.2.2, is effectively requiring the fuel 
supplier to assert the effects on NOx certification of the supplied fuel. However, the fuel supplier does not have 
knowledge of the original NOx certification process applied by the engine designer, the authority or capability to 
verify the effect on NOx emissions, nor knowledge of how the supplied biofuel will be used by the ship 
Owners/Operators. These challenges were first highlighted by MEPC 70/7/2 Issues relating to the use of fuel oils 
from non-petroleum sources. 
 

2.5.3 The difficulties with undertaking accurate NOx emissions on board, such as robust emissions analysers 
meeting the NTC requirements, accurate engine power and fuel consumption measurement, etc. are also well 
known and add to the difficulty for fuel suppliers and ship Owner/Operators in applying regulation 18.3.2.2. This 
may, in part, have contributed to hindering the take up of biofuels. For further guidance on undertaking onboard 
trials and emissions measurements see Ch 4, 3 Shipboard trials and emission measurements and the LR 
Technical Report NOx from marine diesel engines using biofuels. 
 

2.5.4 The MEPC 78 approval of the UI to regulation 18.3 for biofuels detailed under paragraph 13 to 
MEPC.1/Circ.795/Rev.6 Unified Interpretations to MARPOL Annex VI, now provides a practical approach to the 
use of biofuels until such time as the IMO may, or may not, amend regulations 13, 14 and 18 to better support 
harmonised adoption of biofuels under the Annex VI regulations. The UI consists of three main interpretations: 
 

(a) The first interpretation of the UI addresses the application of regulation 18.3.1 or 18.3.2 to biofuels. This 
sets the threshold of application of 18.3.2 for biofuel blends at B30, i.e. a fuel oil which is a blend of not 
more than 30 per cent by volume of biofuel is to meet the requirements of regulation 18.3.1 and is 
effectively considered a fuel oil derived from petroleum refining. Regulation 18.3.1 does not include any 
requirement to verify the impact on NOx emissions. 

(b) The second interpretation of the UI provides interpretation specifically of the regulation 18.3.2.2 
requirement for verifying the impact on NOx emissions. This UI allows a marine engine that is certified to 
regulation 13 of MARPOL Annex VI (on an ISO 8217:2005 fuel as required) and can burn a biofuel or a 
biofuel blend without changes to its NOx critical components or settings/operating values outside those 
as given by that engine’s approved NOx Technical File, to use that fuel without undertaking the NOx 
emissions assessment under regulation 18.3.2.2. This part of the UI does not limit the blend content and 
therefore can include operation on biofuels up to B100. 

(c) The third part of the UI clarifies that where the NOx assessment required by 18.3.2.2 is required, i.e. 
does not fall under the first and second interpretations, then that assessment may be undertaken using 
the onboard simplified measurement method in accordance with 6.3 of the NTC or using the direct 
measurement and monitoring method in accordance with 6.4 of the NTC. This is clarifying that NOx 
emissions testing to NTC chapter 5 (the test bed procedures for NOx emissions measurements), at test 
bed or onboard, is not mandated for verifying 18.3.2.2 compliance. 

 

See also FOBAS Bulletin of 15th August 2022, MARPOL Annex VI and the use of Marine Biofuels. 

 

2.5.5 It is recommended that the ship Owner/Operator agrees the application of UI MEPC.1/Circ.795/Rev.6 
Unified Interpretations to MARPOL Annex VI, and/or the application of Annex VI regulation 3.2 or regulation 4, 
with the Flag Administration specifically for each biofuel(s) and each ship. Where it is not apparent that the 
biofuel can be used without changes to the approved NOx Technical File, NOx critical components or 
settings/operating values, it is also recommended to get agreement from the engine OEM, or NOx Technical File 
compiler. Operation within the approved range of NOx critical components or settings/operating values may be 
verified during the shipboard trials required for Class purposes and as detailed under Ch 3, 4 Internal combustion 
engines, boilers and gas turbines 4.5 and Ch 4, 3 Shipboard trials and emissions measurements. 
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2.6 MARPOL ANNEX VI - Chapter 4 - Regulations on the Carbon Intensity of International Shipping 
 

2.6.1 In July 2011 the IMO adopted amendments to MARPOL Annex VI to include a new chapter 4 on energy 
efficiency by resolution MEPC.203(62), Inclusion of regulations on energy efficiency for ships in MARPOL Annex 
VI, to improve the energy efficiency of ships through a set of technical performance standards which would result 
in a reduction of substances that originate from fuel oil and its combustion process. These amendments 
introduced the Energy Efficiency Design Index (EEDI) regulations. 
 

2.6.2 Subsequent amendments have introduced further regulations, with the goal of reducing the carbon 
intensity of international shipping and working towards the levels of ambition set out in the MEPC.304(72) Initial 
IMO Strategy on Reduction of GHG Emissions from Ships. The latest amendments and the 2021 revised 
MARPOL annex VI introduce the Energy Efficiency Existing Ship Index (EEXI) and operational Carbon Intensity 
Indicator (CII) regulations and supplement the annual fuel reporting Data Collection System (DCS) regulation 
previously adopted in 2016 that required Operators of ships of 5000 gross tonnage and above to submit their 
annual fuel consumption data to the IMO from 2019. 
 

2.6.3 The reporting of the annual fuel consumption data is according to the methodology included in the 
approved Ship Energy Efficiency Management Plan (SEEMP Part II) that is required to be carried onboard each 
ship by Annex VI regulation 26. The use of biofuels may therefore require a change to the SEEMP Part II, and 
any required amendments should be considered in the implementation plan as identified under Ch 2, 1 Safety 
1.2.2 and detailed further under Ch 4, 2 Implementation plan. 
 

2.6.4 All the energy efficiency and GHG reduction regulations are intrinsically linked to the carbon content of 
the fuels for which the ship is designed to operate on and uses in service. Table 2.2.1 Conversion factor between 
fuel consumption and CO2 emission details the range of fuels and fuel parameters applied in these IMO 
regulations based on standardised fuel parameters, as given in MEPC.308(73) 2018 Guidelines on the Method of 
Calculation of the Attained Energy Efficiency Design Index (EEDI), as amended. This table includes default fuel 
type calorific values, carbon content, and associated non-dimensional conversion factor CF between fuel 
consumption and corresponding CO2 emissions based on the fuel carbon content. It should be noted that the 
regulations currently only cover the fuel combustion onboard and not the full lifecycle, i.e. Tank-To-Wake 
emissions and also that CF factors for biofuels are not specified. 
 

Table 2.2.1 Conversion factor between fuel consumption and CO2 emission 

Type of Fuel Reference Lower calorific 
value (kJ/kg) Carbon content 

CF 
(t-CO2/t-

Fuel) 

1   Diesel/Gas Oil ISO 8217 Grades 
DMX through DMB 42,700 0,8744 3,206 

2   Light Fuel Oil (LFO) ISO 8217 Grades 
RMA through RMD 41,200 0,8594 3,151 

3   Heavy Fuel Oil (HFO) ISO 8217 Grades 
RME through RMK 40,200 0,8493 3,114 

4   Liquefied Petroleum Gas (LPG) 
Propane 46,300 0,8182 3,000 
Butane 45,700 0,8264 3,030 

5   Liquefied Natural Gas (LNG)  48,000 0,7500 2,75 
6   Methanol  19,900 0,3750 1,375 
7   Ethanol  26,800 0,5217 1,913 

 

2.6.5 While the IMO has yet to agree the lifecycle accounting of GHG emissions, which would account for the 
total Tank-to-Wake and Well-to-Tank carbon and GHG emissions, the use of biofuels is important as a means of 
displacing marine emissions of fossil-based carbon and to potentially lower lifecycle carbon emissions. See also 
Ch 4, 4 Fuel Consumption and carbon content reporting. 
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CHAPTER 3: Class Approval 
 

Section 

1 General 

2 Materials 

3 Fuel tanks and fuel systems 

4 Internal combustion engines, boilers and gas turbines 

 

Section 1: General 
 

1.1 Conditions for Classification 
 

1.1.1 The general Conditions for Classification are given under Pt 1, Ch 2, 1.1 General of the Rules and 
Regulations for the Classification of Ships. As given by Pt 1, Ch 2, 1.1 General 1.1.2 of the aforementioned 
Rules, ships will continue to be classed as long as they are found, upon examination at the prescribed surveys, to 
be maintained in accordance with the requirements of the Rules. The Rules for Reciprocating Internal 
Combustion (IC) Engines are given in Pt 5, Ch 2 Reciprocating Internal Combustion Engines and in Pt 5, Ch 14 
Machinery Piping Systems. 
 

1.1.2 The use of liquid biofuels is not considered an engine fuel type defining parameter as per Ch1, 1.3 
Definition of engine type 1.3.1 (e) of Lloyd’s Registers Type Approval System – Test Specification Number 4, 
Type Testing of Reciprocating Internal Combustion Engines and Associated Ancillary Equipment. However, the 
details of any changes to IC engines together with any changes to fuel tank arrangements, fuel piping systems, 
or machinery and equipment that may be required as a result of the use of particular biofuels, or biofuel blends, 
together with documentation detailing the implementation plan identified under Ch 2, 1 Safety 1.2.2 and detailed 
further under Ch 4, 2 Implementation plan, are to be submitted for review. 
 

1.1.3 As required by Pt 5, Ch 2, 11.4.6 of the Rules and Regulations for the Classification of Ships, IC engines 
are to undergo shipboard trials to demonstrate their suitability to burn residual fuels or ‘other special fuels’. For 
maintenance of Class, biofuel operation is to be satisfactorily demonstrated to the attending Surveyor. See also 
Ch 3, 4 Internal combustion engines, boilers and gas turbines 4.5 and Ch 4, 3 Shipboard trials and emissions 
measurements. 
 

1.2 Descriptive Note 
 

1.2.1 It is intended that ships complying with these Guidance Notes may be eligible for assignment of a liquid 
biofuel descriptive note, (xx, y), where ‘xx’ identifies the type of biofuel(s), and biofuel blends, for which the 
assessment and satisfactory demonstration to the attending Surveyor has been completed and the ‘y’ identifies 
the applicable machinery. Consideration of proven successful use of biofuels already completed will be 
considered on a case-by-case basis in lieu of demonstration testing. 
 

1.2.2 Those ships preparing for biofuel use may be eligible for assignment of a liquid biofuel ‘ready’ 
descriptive note, (xx, y), where the arrangements comply with these Guidance Notes but the shipboard trials 
required by Ch 3, 4 Internal combustion engines, boilers and gas turbines 4.5 and Pt 5, Ch 1, 5 Trials have not 
been completed. 
 

1.2.3 These descriptive notes are not an LR class notation and are provided solely for information. 
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1.2.4 With reference to ‘xx’, the following identifiers are used: 
 

FAME Ship equipment and arrangements suitable for burning FAME biofuels 

HVO Ship equipment and arrangements suitable for burning HVO biofuels 

The specified maximum design blend ratio, e.g. B7, B30, B50, B100, etc. for which the arrangements have been 
assessed is to be included in the descriptive note. 

 

1.2.5 With reference to ‘y’, the following identifiers are used: 
 

M Main engine(s) 

A Auxiliary engine(s) 

B Boiler(s) 

T Gas Turbine(s) 

 

1.2.6 Examples: 
 

• the descriptive note ‘… is suitable for (FAME (B30), HVO (B100), M, A)’ indicates that the main 
engine(s) and auxiliary engine(s) arrangements have been verified and surveyed for FAME biofuels up 
to B30 and HVO biofuels up to B100; and 

• the descriptive note ‘… is ready for (FAME (B100), HVO (B100), M, A, B)’ indicates that the main 
engine(s), auxiliary engine(s) and boiler(s) arrangements have been verified as ‘ready’ for FAME and 
HVO biofuels up to B100 but not confirmed by shipboard trials. 

 

 

Section 2: Materials 
 

2.1 General 
 

2.1.1 Materials are to be manufactured, tested and inspected in accordance with the Rules for the 
Manufacture, Testing and Certification of Materials. 
 

2.1.2 All materials, coatings and seals in contact with the biofuel(s) are to be compatible with the range of 
biofuels proposed to be used in service. 
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Section 3: Fuel tanks and fuel systems 
 

3.1 Arrangements 
 

3.1.1 Fuel tanks and fuel systems are to be arranged in accordance with Pt 5, Ch 14, 2 Fuel oil – General 
Requirements, Pt 5, Ch 14, 3 Fuel oil burning arrangements and Pt 5, Ch14, 4 Fuel oil pumps, pipes, fittings, 
tanks, etc of the Rules and Regulations for the Classification of Ships as far as they are applicable for all 
flammable liquid fuels used onboard. Any modifications to installed fuel storage, supply systems or treatment 
plants required for use of the proposed biofuel(s), including changes to existing heat tracing systems or 
installation of additional equipment, are to be submitted for approval. 
 

3.1.2 As per Pt 5, Ch14, 4.18.2 of the Rules and Regulations for the Classification of Ships, at least two fuel 
oil service tanks, for each type of fuel used on board, necessary for propulsion and generator systems, are to be 
provided. Biofuels may utilise installed service tanks arranged for Heavy Fuel Oil (HFO) or Marine Gas Oil (MGO) 
provided they are suitable for the storage of the specified biofuel, the propulsion and power generation systems 
are capable of operating on all fuels and that they support fuel changeover without loss of propulsion or power 
generation capability. Due to the solvent properties of FAME biofuels, effective tank cleaning is required prior to 
repurposing for biofuel storage and is to be considered by the implementation plan identified under Ch 2, 1 Safety 
1.2.2 and detailed further under Ch 4, 2 Implementation plan. 
 

3.1.3 Additional service tanks may be required where the risk of biofuel(s) incompatibility with other DM or RM 
grade fuels (High Sulphur Fuel Oil (HSFO), Very Low Sulphur Fuel oil (VLSFO), Ultra Low Sulphur Fuel Oil 
(ULSFO), etc.) as may be utilised on board, or the risk of loss of propulsion or power generation capability, has 
been identified by the implementation plan identified under Ch 2, 1 Safety 1.2.2 and detailed further under Ch 4, 
2 Implementation plan. 
 

3.1.4 See Figure 3.3.1 Ships main and auxiliary engines and boilers (s) operating with HFO and Figure 3.3.2 
Ships main engine(s) and auxiliary boilers(s) operating with HFO and auxiliary engine(s) operating with MDO for 
example service tank arrangements of ships with main and auxiliary engines and boilers suitable for HFO, the so 
called ‘one fuel ships’, and ships with main engines and auxiliary boilers operating on HFO and auxiliary engines 
operating on Marine Diesel Oil (MDO). Refer also to IACS’ UI to SOLAS Regulation II- 1/26.11, UI SC 123, 
Machinery Installations – Service Tank Arrangements. 
 

 

 

Figure 3.3.1 – Ships main and auxiliary engines and boiler(s) operating with HFO 
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Figure 3.3.2 – Ships main engine(s) and auxiliary boiler(s) operating with HFO and auxiliary engine(s) 
operating with MDO 

 

 

3.1.5 Due to the risk of longer-term water absorption and microbial growth, it is recommended that emergency 
generators, lifeboat engines, fire pumps etc. that may store fuel in individual fuel tanks should be kept free of 
FAME biofuels. 
 

3.2 Coatings and materials 
 

3.2.1 LR’s current experience suggests conventional carbon steel tanks are suitable for the range of biofuels 
currently being used by the maritime sector. However, compatibility with the range of biofuels that may be 
proposed for use in service is to be verified, with particular attention to compatibility with any coatings that may 
be applied to internal tank surfaces. 
 

3.2.2 The materials and/or their surface treatment used for the storage and distribution of fuel oil and biofuels 
are to be selected such that they do not introduce contamination or modify the properties of the fuel. The use of 
copper and zinc compounds in fuel oil distribution and utilisation piping systems is not permitted. Where it is 
proposed to use a corrosion-resistant lining or coating in lieu of corrosion resistant materials, then such lining and 
coatings are to be confirmed as being suitable for the expected operating temperatures and pressures, and the 
corrosive properties of the particular biofuel(s) or biofuel blends. For more information on assessment of coatings 
refer to the Materials and Qualification Procedures for Ships – Book P: Procedure 19-7 – Procedure for 
Recognition of Corrosion Control Coatings. See also Pt 5, Ch 14, 2.10 Fuel oil contamination of the Rules and 
Regulations for the Classification of Ships. 
 

3.2.3 The fuel oil treatment plant required by Pt 5, Ch14, 3.9.1 of the Rules and Regulations for the 
Classification of Ships, including separators, filters, purifiers, centrifuges, etc. and other contacting parts of the 
fuel supply system and equipment, is to be compatible with the range of biofuels proposed to be used in service. 
The material suitability of seals and gaskets and potential impacts on sensors is to be verified. 
 

3.3 Temperature control and fuel pump arrangements 
 

3.3.1 Consideration is to be given to the biofuel properties and the required fuel heating (or cooling) of the 
specific biofuel or biofuel blends. Consideration is also to be given to the ship’s intended operating area and 
ambient temperatures with respect to the biofuel cloud point, pour point and cold filter plugging point. It is 
recommended to maintain a storage temperature of at least 10°C above the pour point. 
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3.3.2 Where low viscosity biofuels are used, the fuel pumps are to be arranged in accordance with Pt 5, Ch 
14, 3.11 Booster pumps when operating in emissions control areas of the Rules and Regulations for the 
Classification of Ships. See also IACS UI SC 255 Fuel pump arrangement required for ships to maintain normal 
operation of propulsion machinery when operating in emission control areas and non-restricted areas. 
 

3.4 Operation and maintenance manuals 
 

3.4.1 The operational biofuel compatibility and stability checks, as applicable to the range of fuels used on 
board, together with detailed fuel changeover procedures appropriate for all the installed machinery and 
equipment that may use biofuels and any specific instructions for Master, Chief Engineer, or crew, are to be 
provided on board. The availability of such procedures will be verified by the attending Surveyor during the 
shipboard trials required by Ch 3, 4 Internal combustion engines, boilers and gas turbines 4.5. 
 

 

Section 4: Internal combustion engines, boilers and gas turbines 
 

4.1 General 
 

4.1.1 The use of liquid biofuels is not considered an engine fuel type defining parameter as per Ch 1, 1.3 
Definition of engine type 1.3.1 (e) of Lloyd’s Registers Type Approval System – Test Specification Number 4, 
Type Testing of Reciprocating Internal Combustion Engines and Associated Ancillary Equipment. Accordingly, a 
repeat of the Type Test is not required, and the use of biofuels will not be reflected in the engine Type Approval 
certificate unless specifically requested by the engine designer/OEM responsible for the Type Approval. 
 

4.1.2 As required by Pt 5, Ch 2, 11.4 Shipboard trials 11.4.6 of the Rules and Regulations for the 
Classification of Ships, IC engines are to undergo shipboard trials to demonstrate their suitability for burning 
residual fuels or ‘other special fuels’, which is interpreted as also being applicable to liquid biofuels. See also Ch 
3, 4 Internal combustion engines, boilers and gas turbines 4.5 and Ch 4, 4 Shipboard trials and emissions trials. 
 

4.1.3 It is expected that the request for use of biofuels in engines originally approved for RM grade residual or 
DM grade distillate fuel oils will be made by ship Owners, Operators or agents acting on their behalf (the 
‘applicant’), and who have responsibility for operation of the ships. As such, the applicant is responsible for 
developing the implementation plan exercise and related activities identified under Ch 2, 1 Safety 1.2.2 and 
detailed further under Ch 4, 2 Implementation plan. 
 

4.2 Original Equipment Manufacturer (OEM) Agreement 
 

4.2.1 The applicant is to verify the suitability of the installed fuel system equipment (treatment plant, filters, 
purifiers, etc.), the IC engines and other fuel burning equipment such as boilers or gas turbines for burning the 
specified biofuel(s) with the OEMs, typically by reference to published materials, OEM biofuel specifications, 
‘Letters of No Objection’ or similar communications. 
 

4.2.2 Where the applicant is unable to obtain OEM confirmation on suitability, LR will assess the application 
based on the installed arrangements and proposed modifications, as applicable. Note that LR’s Maritime 
Performance Services can assist with all aspects of the required assessments for use of biofuels, including fuel 
analyses, implementation plans, risk assessment, etc. and preparation of the necessary supporting documents. 
LR can also assist with the statutory application and Flag Administration communications on Class issues and 
statutory matters in our capacity as a Recognised Organization. 
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4.3 Submissions 
 

4.3.1 The following documentation, as applicable, is to be submitted to LR: 
 

• Details and particulars of the ship(s) on which the biofuel(s) will be used, including intended IC engines 
and machinery; 

• Specifications, MSDS and analyses of the proposed range of biofuel(s) or blends; 
• Details and particulars of any proposed modifications to fuel storage arrangements, fuel systems and 

equipment, IC engines; boilers, gas turbines and associated machinery; 
• Arrangement of the fuel service tanks; 
• Fuel system material and coating specifications; 
• Copies of any OEM biofuel specifications, agreements and communications with the OEMs; 
• Details of the ship implementation plan and associated assessments; 
• Information on the MARPOL compliance aspects detailed under Ch 2, 2 Environment; and 
• Documentation detailing any planned long-term testing and monitoring. 

 

4.4 IC engine considerations 
 

4.4.1 The Lower Heating Value (LHV) of biofuels may vary from the range seen with conventional residual or 
distillate fuel grades. Furthermore, while FAME and HVO biofuels tend to have higher cetane numbers than 
conventional distillate fuels, the ignition quality of the residual biofuel determined by the ISO 8217 Petroleum 
products – Fuels (class F) – Specifications of marine fuels standard Calculated Carbon Aromaticity Index (CCAI) 
may not be appropriate for the particular biofuel or biofuel blend. Accordingly, the energy content and combustion 
characteristics are to be considered for the specific biofuel(s) and engine types and operation is to be 
satisfactorily demonstrated to the attending Surveyor during the shipboard trials required by Ch 3, 4.5 IC engine 
shipboard trials. See also Ch 4, 1 Biofuel specification and analysis. 
 

4.4.2 As required by Pt 5, Ch 1, 3.1 Availability for operation 3.1.2 and Pt 5, Ch 1, 3.1 Availability for operation 
3.1.3 of the Rules and Regulations for the Classification of Ships, machinery is to be capable of operating at 
defined power ratings with a range of fuel grades specified by the engine manufacturer and to be capable of 
operating within the manufacturer’s stated operating conditions within an operational profile specified by the 
Owner/Operator. This requirement is applicable to the applied biofuel(s) and is to ensure suitability for continuous 
operation at the maximum or revised power ratings. The impact of any revised power ratings due to lower energy 
content of the biofuel on shipboard power management systems is to be considered by the implementation plan 
identified under Ch 2, 1 Safety 1.2.2 and detailed further under Ch 4, 2 Implementation plan. 
 

4.4.3 When assessing the particular biofuel(s) and engine types, the following are to be considered. These 
may require confirmation from the engine OEM, fuel supplier or be validated during long-term testing and 
monitoring of engine condition: 
 

• Base Number (BN) specification of the cylinder lubricating oil and feed rate suitable for the fuel sulphur 
content. 

• Monitoring of cylinder liner and ring pack condition and wear rates, e.g. visual inspection, oil drain down 
analyses, measurement, verification of Time Between Overhauls (TBO). 

• Fuel lubricity, acid number and biofuel properties for potential impacts on fuel system components, fuel 
injection equipment, common rail systems and control units, as applicable. 

• Suitability and potential impacts of the use of low viscosity biofuels. 
• Thermal management of the biofuel including required biofuel heating (or cooling) and fuel drain 

arrangements. 
• Materials of fuel system components including seals exposed to biofuel. 
• Solvent effect of biofuels on fuel system deposits and coatings. 
• Compatibility and deposit impacts on sensors, instrumentation or monitoring and control systems. 
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• Impact on trunk piston engine lubricating oil from biofuel combustion. 
• Influence on exhaust emission abatement plant operation, e.g. Selective Catalytic Reduction (SCR) 

catalysts and monitoring and control systems. Installed emissions abatement plant is to be arranged in 
accordance with Pt 5, Ch 24, Emissions Abatement Plant for Combustion Machinery of the Rules and 
Regulations for the Classification of Ships. 

 

4.5 IC engine shipboard trials 
 

4.5.1 As required by Pt 5, Ch 2, 11.4 Shipboard trials 11.4.6 of the Rules and Regulations for the 
Classification of Ships, IC engines are to undergo shipboard trials to demonstrate their suitability to burn the 
specific biofuel(s), or biofuel blends. 
 

4.5.2 The shipboard trials are to be as specified in Table 2.11.2 Scope of shipboard trials for engines of Pt 5, 
Ch 2, 11.4 Shipboard trials of the Rules and Regulations for the Classification of Ships. Proven successful use of 
biofuels already completed will be considered in lieu of demonstration testing and options for remote survey will 
also be considered. The scope of the shipboard trials may be expanded depending on the engine application, 
service experience or other relevant reasons and is to be agreed with the LR Surveyor prior to testing. See also 
Ch 4, 3 Shipboard trials and emissions measurements. 
 

4.6 Boilers 
 

4.6.1 Any changes to main and auxiliary boilers, steam raising plant and associated pressure vessels required 
to use the proposed biofuel(s) or biofuel blends are to be submitted for approval. Compliance with Pt 5, Ch 10, 
Steam Raising Plant and Associated Pressure Vessels of the Rules and Regulations for the Classification of 
Ships is required. 
 

4.6.2 Consideration is to be given to the impacts on installed burner fuel atomizing equipment, flame 
scanners, controls and monitoring equipment that may result from the change in fuel properties and energy 
content from applying biofuels. 
 

4.7 Gas turbines 
 

4.7.1 Any changes to main and auxiliary gas turbines required to use the proposed biofuel(s) or biofuel blends 
are to be submitted for approval. Compliance with Pt 5, Ch 4, Gas Turbines of the Rules and Regulations for the 
Classification of Ships is required. 
 

4.7.2 Consideration is to be given to the impacts on installed fuel atomising equipment, combustion 
chambers, controls and monitoring equipment that may result from changes to fuel properties and energy content 
from applying biofuels. 
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CHAPTER 4: Operational Responsibilities and Considerations 
 

Section 

1 Biofuel specification and analysis 

2 Implementation plan 

3 Shipboard trials and emissions measurements 

4 Fuel consumption and carbon content reporting 

 

Section 1: Biofuel specification and analysis 
 

1.1 Biofuel specification 
 

1.1.1 As for conventional fuel oils, the biofuel specification remains a commercial agreement between 
purchaser and supplier. The specification is required to be compatible with the machinery and equipment, and 
compliant with the applicable statutory requirements. 
 

1.1.2 It is recommended that the biofuel meets a declared standard and that the technical and operational 
parameters of the biofuel or biofuel blend as supplied comply with the ISO 8217 Petroleum products – Fuels 
(class F) – Specifications of marine fuels standard as far as possible, and that the deviations are known, 
understood and part of the agreed specification between purchaser and supplier. In all cases, the biofuel should 
be free of deleterious materials and in compliance with the clause commonly referred to as the ‘workmanship 
clause’ outlined in Clause 5 of the standard. 
 

1.1.3 As given by Ch 2, Statutory approval 1.1.4, the biofuel minimum flashpoint specification is to meet the 
SOLAS II-2 requirement and is recommended to be documented by the supplier. 
 

1.1.4 The formulae for determining specific energy given in ISO 8217 can be applied with a degree of 
accuracy to residual and distillate fuels only and therefore it is recommended that the biofuel LHV is determined 
by a direct measurement method using a calorimetric bomb. 
 

1.1.5 For FAME biofuels and biofuel blends it is recommended that the FAME feedstock is compliant with the 
EN 14214 Liquid petroleum products – Fatty acid methyl esters (FAME) for use in diesel engines and heating 
applications – Requirements and test methods or ASTM D6751 Standard Specification for Biodiesel Fuel Blend 
Stock (B100) for Middle Distillate Fuels standards. 
 

1.1.6 For HVO biofuels and biofuel blends it is recommended that the fuel is compliant with the EN 15940 
Automotive fuels – Paraffinic diesel from synthesis or hydrotreatment – Requirements and test methods 
standard. 
 

1.1.7 Any other biofuel, i.e. other than FAME or HVO, supplied as 100 per cent or as a blend component 
should meet a recognised standard, as far as possible, and should be agreed for inclusion prior to supply. 
 

1.1.8 Fuel properties critical to safe operation and long-term reliability, such as lubricity, cold flow properties, 
acid number and oxidation stability, etc. should be within the limits recommended by the equipment OEMs, as 
applicable. 
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1.2 Biofuel analysis 
 

1.2.1 Owner/Operators are advised to undertake a review of their purchasing and onboard fuel quality 
monitoring procedures, including fuel changeover procedures, for the specific biofuel types being considered. 
 

1.2.2 Stability and compatibility testing, and any required fuel treatment onboard, should follow the fuel 
supplier’s and equipment manufacturer’s recommendations and guidance. 
 

1.2.3 Longer term storage and hygroscopic effect of FAME based biofuels may encourage microbial growth. 
Regular onboard checks and fuel testing for condition monitoring purposes are recommended on fuels intended 
to be stored for periods greater than two to three months. It is however recommended that such fuels are used 
relatively quickly after bunkering, i.e. typically within two to three months. 
 

1.2.4 For advice on biofuel specifications and fuel quality testing, we recommend engaging specialist advice 
from a third-party provider capable of undertaking fuel sample analyses and advice such as that offered by LR’s 
Fuel Oil Bunkering Analysis (FOBAS) fuel testing services – see the LR fuel testing services website at 
https://www.lr.org/en/fuel-testing/ for more information. 
 

 

Section 2: Implementation plan 
 

2.1 Implementation plan 
 

2.1.1 As stated by Ch 2, 1 Safety 1.2 ISM Code, the use of biofuel or biofuel blends requires consideration by 
Owner/Operators under the ISM Code. 
 

2.1.2 The process for the implementation of biofuels into shipboard operations is similar to the exercise 
undertaken for the change of the IMO Annex VI regulation 14 global fuel sulphur limit to 0,50 per cent m/m, which 
introduced the so-called IMO 2020 fuels. Valuable guidance is provided concerning fuel quality, fuel properties, 
system and machinery implications and operational activities to ensure safe use of residual and distillate fuel oils 
that may differ from those historically used onboard under MEPC.1/Circ.878 Guidance on the Development of a 
Ship Implementation Plan for the Consistent Implementation of the 0.50% Sulphur Limit Under MARPOL Annex 
VI and MEPC.320(74) 2019 Guidelines for Consistent Implementation of the 0.50% Sulphur Limit Under 
MARPOL Annex VI. 
 

2.1.3 Note that development of the aforementioned ship implementation plan outlined under MEPC.1/Circ.878 
was not a mandatory requirement. However, the key items to be considered, but not limited to, in such an 
implementation plan exercise are valid for the use of biofuels and are shown below: 
 

• Risk assessment and mitigation plan. 
• Machinery and fuel system modifications and fuel tank cleaning. 
• Fuel tank capacity and segregation capability. 
• Fuel specification and procurement. 
• Ships operating area and ambient temperatures. 
• Fuel changeover plan and training needs. 
• Documentation, procedures, instructions, and reporting. 

 

2.1.4 LR’s Maritime Performance Services and LR FOBAS can assist with all aspects of the required 
assessments for the use of biofuels, including fuel analyses, implementation plans, risk assessment, etc. and 
with preparation of the necessary supporting documents to support obligations under SOLAS and the ISM Code.
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Section 3: Shipboard trials and emissions measurements 
 

3.1 Shipboard trials 
 

3.1.1 For Class purposes, as required by Pt 5, Ch 2, 11.4 Shipboard trials 11.4.6 of the Rules and 
Regulations for the Classification of Ships, IC engines are to undergo shipboard trials to demonstrate their 
suitability to burn residual fuels or ‘other special fuels’, which is interpreted as applicable to liquid biofuels. See 
also Ch 3, 4 Internal combustion engines, boilers and gas turbines 4.5. 
 

3.1.2 The shipboard trials for Class purposes may be undertaken at the same time as any required testing on 
behalf of the Flag Administration for safety reasons or for environmental compliance under MARPOL Annex VI. 
 

3.1.3 During the shipboard trials, a biofuel sample is to be taken for subsequent analysis to verify that the 
characteristics and properties of the biofuel as tested are consistent with the submitted specifications and within 
the applicable OEM and statutory limits. 
 

3.1.4 During the shipboard trials the attending Surveyor will verify the availability of the documentation and 
procedures identified under Ch 3.4 Operation and maintenance manuals, including fuel changeover procedures 
and any specific instructions to Master, Chief Engineer, or crew, that may be applicable. 
 

3.2 Emissions measurements 
 

3.2.1 Any testing for emissions purposes required by the Flag Administration, or for demonstrating compliance 
with the requirements of MARPOL Annex VI identified under Ch 2, 2 Environment, is to be undertaken in 
accordance with procedures agreed prior to commencing such onboard testing. 
 

3.2.2 Such testing may be to support trials for emission reduction and control research in accordance with 
MARPOL Annex VI regulation 3.2, demonstration of equivalency in accordance with regulation 4, or for 
confirmation (where required) that the biofuels used do not cause an engine to exceed the applicable NOx limit 
given in regulation 13 and as referred to by regulation 18.3.2.2. See also Ch 2, 2 Environment 2.5.4 for more 
information on the application of UI MEPC.1/Circ.795/Rev.6 Unified Interpretations to MARPOL Annex VI to 
regulation 18.3.2 and required emissions measurements. See also MEPC 76/7/2 Trials of NOx compliance for 
existing engines using biofuel blends, MEPC 78/INF.10 Results of a measurement campaign of NOx and Black 
Carbon emissions from combustion of biofuel blends in a marine engine and MEPC 78/7/28 Comment on 
lifecycle assessment guidelines: a case study on biofuels for more information on marine biofuel trials. 
 

3.2.3 Longer term impact testing may be undertaken for Owner/Operator purposes, to monitor items identified 
under Ch 3, 4.3 IC engine considerations 4.4.3 or emissions testing under MARPOL Annex VI regulation 3.2. 
Such emissions trials may be captured by the implementation plan or permitting process agreed with the Flag 
Administration. 
 

3.2.4 For further guidance on undertaking onboard emissions measurements refer to LR’s Technical Report 
NOx from marine diesel engines using biofuels. 
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Section 4: Fuel consumption and carbon content reporting 
 

4.1 Fuel consumption reporting 
 

4.1.1 As given by Ch 2, 2 Environment 2.6.3, the reporting of the annual fuel consumption is to be in 
accordance with the methodology in the approved SEEMP Part II, updated as applicable for the use of biofuels 
on the specific ship. 
 

4.2 Carbon content reporting 
 

4.2.1 As given by Ch 2, 2 Environment 2.6.4 and Ch 2, 2 Environment 2.6.5, the IMO efficiency design indices 
and DCS reporting do not currently include lifecycle accounting of GHG emissions nor contain specific biofuel CF 
factors. However, the IMO Secretariat paper MEPC 79/6/1 Report of fuel oil consumption data submitted to the 
IMO Ship Fuel Oil Consumption Database in GISIS (Reporting year: 2021) includes information regarding the 
reporting of B50 and B100 biofuels, HVO and used cooking oil under the ‘other’ fuel type category. Paragraph 25 
of the paper also recommends that ships using a biofuel continue to report such use under the ‘other’ fuel type 
category and specify a user-defined description and CF value. 
 

4.2.2 For more information on the reporting of biofuel use from the DCS data collected in the Global 
Integrated Shipping Information System (GISIS) database, the application of regulation 4 and the use of the 
‘other’ fuel type category see MEPC 78/INF.4 Relevant information reported to IMO related to the implementation 
of the global 0.50% sulphur limit (IMO2020) and outcomes of the sulphur monitoring for 2021. 
 

4.2.3 It is recommended to agree the specific biofuel CF factor with the fuel supplier and for this to be 
documented in the contractual agreements and biofuel delivery documentation in accordance with MEPC.352(78) 
2022 Guidelines on Operational Carbon Intensity Indicators and the Calculation Methods (CII Guidelines, G1), 
which indicates that if the fuel CF conversion factor is not given by the referenced MEPC.308(73) EEDI 
guidelines, ‘… the conversion factor should be obtained from the fuel supplier supported by documentary 
evidence …’. 
 

4.2.4 It is also recommended that the biofuel is independently certified to an agreed sustainability standard by 
an accredited certifier. While the IMO has yet to conclude on lifecycle accounting of GHG emissions, the ongoing 
discussion and precedents from other regulations allow reporting a CF value of 0 for sustainable biofuels to avoid 
double-counting national GHG emissions and with the Tank-to-Wake emissions reported as zero. Furthermore, 
the fuel supplier or Owner/Operator may be requested to supply this biofuel sustainability certificate to Flag 
Administrations or regional authorities. Subject to Flag Administration agreement, this documentation would 
enable carbon content (CF factor) reporting under IMO DCS, EEXI, CII regulations (and other regional or national 
regulations, as applicable) a reduction in ship specific emissions from using a low carbon fuel. Note that this is 
likely to be subject to more detailed regulation by IMO in the longer term. 
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	2.6.3 The reporting of the annual fuel consumption data is according to the methodology included in the approved Ship Energy Efficiency Management Plan (SEEMP Part II) that is required to be carried onboard each ship by Annex VI regulation 26. The use...
	2.6.4 All the energy efficiency and GHG reduction regulations are intrinsically linked to the carbon content of the fuels for which the ship is designed to operate on and uses in service. Table 2.2.1 Conversion factor between fuel consumption and CO2 ...
	2.6.5 While the IMO has yet to agree the lifecycle accounting of GHG emissions, which would account for the total Tank-to-Wake and Well-to-Tank carbon and GHG emissions, the use of biofuels is important as a means of displacing marine emissions of fos...



	CHAPTER 3: Class Approval
	Section 1: General
	1.1 Conditions for Classification
	1.1.1 The general Conditions for Classification are given under Pt 1, Ch 2, 1.1 General of the Rules and Regulations for the Classification of Ships. As given by Pt 1, Ch 2, 1.1 General 1.1.2 of the aforementioned Rules, ships will continue to be clas...
	1.1.2 The use of liquid biofuels is not considered an engine fuel type defining parameter as per Ch1, 1.3 Definition of engine type 1.3.1 (e) of Lloyd’s Registers Type Approval System – Test Specification Number 4, Type Testing of Reciprocating Intern...
	1.1.3 As required by Pt 5, Ch 2, 11.4.6 of the Rules and Regulations for the Classification of Ships, IC engines are to undergo shipboard trials to demonstrate their suitability to burn residual fuels or ‘other special fuels’. For maintenance of Class...

	1.2 Descriptive Note
	1.2.1 It is intended that ships complying with these Guidance Notes may be eligible for assignment of a liquid biofuel descriptive note, (xx, y), where ‘xx’ identifies the type of biofuel(s), and biofuel blends, for which the assessment and satisfacto...
	1.2.2 Those ships preparing for biofuel use may be eligible for assignment of a liquid biofuel ‘ready’ descriptive note, (xx, y), where the arrangements comply with these Guidance Notes but the shipboard trials required by Ch 3, 4 Internal combustion ...
	1.2.3 These descriptive notes are not an LR class notation and are provided solely for information.
	1.2.4 With reference to ‘xx’, the following identifiers are used:
	1.2.5 With reference to ‘y’, the following identifiers are used:
	1.2.6 Examples:


	Section 2: Materials
	2.1 General
	2.1.1 Materials are to be manufactured, tested and inspected in accordance with the Rules for the Manufacture, Testing and Certification of Materials.
	2.1.2 All materials, coatings and seals in contact with the biofuel(s) are to be compatible with the range of biofuels proposed to be used in service.


	Section 3: Fuel tanks and fuel systems
	3.1 Arrangements
	3.1.1 Fuel tanks and fuel systems are to be arranged in accordance with Pt 5, Ch 14, 2 Fuel oil – General Requirements, Pt 5, Ch 14, 3 Fuel oil burning arrangements and Pt 5, Ch14, 4 Fuel oil pumps, pipes, fittings, tanks, etc of the Rules and Regulat...
	3.1.2 As per Pt 5, Ch14, 4.18.2 of the Rules and Regulations for the Classification of Ships, at least two fuel oil service tanks, for each type of fuel used on board, necessary for propulsion and generator systems, are to be provided. Biofuels may ut...
	3.1.3 Additional service tanks may be required where the risk of biofuel(s) incompatibility with other DM or RM grade fuels (High Sulphur Fuel Oil (HSFO), Very Low Sulphur Fuel oil (VLSFO), Ultra Low Sulphur Fuel Oil (ULSFO), etc.) as may be utilised ...
	3.1.4 See Figure 3.3.1 Ships main and auxiliary engines and boilers (s) operating with HFO and Figure 3.3.2 Ships main engine(s) and auxiliary boilers(s) operating with HFO and auxiliary engine(s) operating with MDO for example service tank arrangemen...
	3.1.5 Due to the risk of longer-term water absorption and microbial growth, it is recommended that emergency generators, lifeboat engines, fire pumps etc. that may store fuel in individual fuel tanks should be kept free of FAME biofuels.

	3.2 Coatings and materials
	3.2.1 LR’s current experience suggests conventional carbon steel tanks are suitable for the range of biofuels currently being used by the maritime sector. However, compatibility with the range of biofuels that may be proposed for use in service is to ...
	3.2.2 The materials and/or their surface treatment used for the storage and distribution of fuel oil and biofuels are to be selected such that they do not introduce contamination or modify the properties of the fuel. The use of copper and zinc compoun...
	3.2.3 The fuel oil treatment plant required by Pt 5, Ch14, 3.9.1 of the Rules and Regulations for the Classification of Ships, including separators, filters, purifiers, centrifuges, etc. and other contacting parts of the fuel supply system and equipme...

	3.3 Temperature control and fuel pump arrangements
	3.3.1 Consideration is to be given to the biofuel properties and the required fuel heating (or cooling) of the specific biofuel or biofuel blends. Consideration is also to be given to the ship’s intended operating area and ambient temperatures with re...
	3.3.2 Where low viscosity biofuels are used, the fuel pumps are to be arranged in accordance with Pt 5, Ch 14, 3.11 Booster pumps when operating in emissions control areas of the Rules and Regulations for the Classification of Ships. See also IACS UI ...

	3.4 Operation and maintenance manuals
	3.4.1 The operational biofuel compatibility and stability checks, as applicable to the range of fuels used on board, together with detailed fuel changeover procedures appropriate for all the installed machinery and equipment that may use biofuels and ...


	Section 4: Internal combustion engines, boilers and gas turbines
	4.1 General
	4.1.1 The use of liquid biofuels is not considered an engine fuel type defining parameter as per Ch 1, 1.3 Definition of engine type 1.3.1 (e) of Lloyd’s Registers Type Approval System – Test Specification Number 4, Type Testing of Reciprocating Inter...
	4.1.2 As required by Pt 5, Ch 2, 11.4 Shipboard trials 11.4.6 of the Rules and Regulations for the Classification of Ships, IC engines are to undergo shipboard trials to demonstrate their suitability for burning residual fuels or ‘other special fuels’...
	4.1.3 It is expected that the request for use of biofuels in engines originally approved for RM grade residual or DM grade distillate fuel oils will be made by ship Owners, Operators or agents acting on their behalf (the ‘applicant’), and who have res...

	4.2 Original Equipment Manufacturer (OEM) Agreement
	4.2.1 The applicant is to verify the suitability of the installed fuel system equipment (treatment plant, filters, purifiers, etc.), the IC engines and other fuel burning equipment such as boilers or gas turbines for burning the specified biofuel(s) w...
	4.2.2 Where the applicant is unable to obtain OEM confirmation on suitability, LR will assess the application based on the installed arrangements and proposed modifications, as applicable. Note that LR’s Maritime Performance Services can assist with a...

	4.3 Submissions
	4.3.1 The following documentation, as applicable, is to be submitted to LR:

	4.4 IC engine considerations
	4.4.1 The Lower Heating Value (LHV) of biofuels may vary from the range seen with conventional residual or distillate fuel grades. Furthermore, while FAME and HVO biofuels tend to have higher cetane numbers than conventional distillate fuels, the igni...
	4.4.2 As required by Pt 5, Ch 1, 3.1 Availability for operation 3.1.2 and Pt 5, Ch 1, 3.1 Availability for operation 3.1.3 of the Rules and Regulations for the Classification of Ships, machinery is to be capable of operating at defined power ratings w...
	4.4.3 When assessing the particular biofuel(s) and engine types, the following are to be considered. These may require confirmation from the engine OEM, fuel supplier or be validated during long-term testing and monitoring of engine condition:

	4.5 IC engine shipboard trials
	4.5.1 As required by Pt 5, Ch 2, 11.4 Shipboard trials 11.4.6 of the Rules and Regulations for the Classification of Ships, IC engines are to undergo shipboard trials to demonstrate their suitability to burn the specific biofuel(s), or biofuel blends.
	4.5.2 The shipboard trials are to be as specified in Table 2.11.2 Scope of shipboard trials for engines of Pt 5, Ch 2, 11.4 Shipboard trials of the Rules and Regulations for the Classification of Ships. Proven successful use of biofuels already comple...

	4.6 Boilers
	4.6.1 Any changes to main and auxiliary boilers, steam raising plant and associated pressure vessels required to use the proposed biofuel(s) or biofuel blends are to be submitted for approval. Compliance with Pt 5, Ch 10, Steam Raising Plant and Assoc...
	4.6.2 Consideration is to be given to the impacts on installed burner fuel atomizing equipment, flame scanners, controls and monitoring equipment that may result from the change in fuel properties and energy content from applying biofuels.

	4.7 Gas turbines
	4.7.1 Any changes to main and auxiliary gas turbines required to use the proposed biofuel(s) or biofuel blends are to be submitted for approval. Compliance with Pt 5, Ch 4, Gas Turbines of the Rules and Regulations for the Classification of Ships is r...
	4.7.2 Consideration is to be given to the impacts on installed fuel atomising equipment, combustion chambers, controls and monitoring equipment that may result from changes to fuel properties and energy content from applying biofuels.



	CHAPTER 4: Operational Responsibilities and Considerations
	Section 1: Biofuel specification and analysis
	1.1 Biofuel specification
	1.1.1 As for conventional fuel oils, the biofuel specification remains a commercial agreement between purchaser and supplier. The specification is required to be compatible with the machinery and equipment, and compliant with the applicable statutory ...
	1.1.2 It is recommended that the biofuel meets a declared standard and that the technical and operational parameters of the biofuel or biofuel blend as supplied comply with the ISO 8217 Petroleum products – Fuels (class F) – Specifications of marine f...
	1.1.3 As given by Ch 2, Statutory approval 1.1.4, the biofuel minimum flashpoint specification is to meet the SOLAS II-2 requirement and is recommended to be documented by the supplier.
	1.1.4 The formulae for determining specific energy given in ISO 8217 can be applied with a degree of accuracy to residual and distillate fuels only and therefore it is recommended that the biofuel LHV is determined by a direct measurement method using...
	1.1.5 For FAME biofuels and biofuel blends it is recommended that the FAME feedstock is compliant with the EN 14214 Liquid petroleum products – Fatty acid methyl esters (FAME) for use in diesel engines and heating applications – Requirements and test ...
	1.1.6 For HVO biofuels and biofuel blends it is recommended that the fuel is compliant with the EN 15940 Automotive fuels – Paraffinic diesel from synthesis or hydrotreatment – Requirements and test methods standard.
	1.1.7 Any other biofuel, i.e. other than FAME or HVO, supplied as 100 per cent or as a blend component should meet a recognised standard, as far as possible, and should be agreed for inclusion prior to supply.
	1.1.8 Fuel properties critical to safe operation and long-term reliability, such as lubricity, cold flow properties, acid number and oxidation stability, etc. should be within the limits recommended by the equipment OEMs, as applicable.

	1.2 Biofuel analysis
	1.2.1 Owner/Operators are advised to undertake a review of their purchasing and onboard fuel quality monitoring procedures, including fuel changeover procedures, for the specific biofuel types being considered.
	1.2.2 Stability and compatibility testing, and any required fuel treatment onboard, should follow the fuel supplier’s and equipment manufacturer’s recommendations and guidance.
	1.2.3 Longer term storage and hygroscopic effect of FAME based biofuels may encourage microbial growth. Regular onboard checks and fuel testing for condition monitoring purposes are recommended on fuels intended to be stored for periods greater than t...
	1.2.4 For advice on biofuel specifications and fuel quality testing, we recommend engaging specialist advice from a third-party provider capable of undertaking fuel sample analyses and advice such as that offered by LR’s Fuel Oil Bunkering Analysis (F...


	Section 2: Implementation plan
	2.1 Implementation plan
	2.1.1 As stated by Ch 2, 1 Safety 1.2 ISM Code, the use of biofuel or biofuel blends requires consideration by Owner/Operators under the ISM Code.
	2.1.2 The process for the implementation of biofuels into shipboard operations is similar to the exercise undertaken for the change of the IMO Annex VI regulation 14 global fuel sulphur limit to 0,50 per cent m/m, which introduced the so-called IMO 20...
	2.1.3 Note that development of the aforementioned ship implementation plan outlined under MEPC.1/Circ.878 was not a mandatory requirement. However, the key items to be considered, but not limited to, in such an implementation plan exercise are valid f...
	2.1.4 LR’s Maritime Performance Services and LR FOBAS can assist with all aspects of the required assessments for the use of biofuels, including fuel analyses, implementation plans, risk assessment, etc. and with preparation of the necessary supportin...


	Section 3: Shipboard trials and emissions measurements
	3.1 Shipboard trials
	3.1.1 For Class purposes, as required by Pt 5, Ch 2, 11.4 Shipboard trials 11.4.6 of the Rules and Regulations for the Classification of Ships, IC engines are to undergo shipboard trials to demonstrate their suitability to burn residual fuels or ‘othe...
	3.1.2 The shipboard trials for Class purposes may be undertaken at the same time as any required testing on behalf of the Flag Administration for safety reasons or for environmental compliance under MARPOL Annex VI.
	3.1.3 During the shipboard trials, a biofuel sample is to be taken for subsequent analysis to verify that the characteristics and properties of the biofuel as tested are consistent with the submitted specifications and within the applicable OEM and st...
	3.1.4 During the shipboard trials the attending Surveyor will verify the availability of the documentation and procedures identified under Ch 3.4 Operation and maintenance manuals, including fuel changeover procedures and any specific instructions to ...

	3.2 Emissions measurements
	3.2.1 Any testing for emissions purposes required by the Flag Administration, or for demonstrating compliance with the requirements of MARPOL Annex VI identified under Ch 2, 2 Environment, is to be undertaken in accordance with procedures agreed prior...
	3.2.2 Such testing may be to support trials for emission reduction and control research in accordance with MARPOL Annex VI regulation 3.2, demonstration of equivalency in accordance with regulation 4, or for confirmation (where required) that the biof...
	3.2.3 Longer term impact testing may be undertaken for Owner/Operator purposes, to monitor items identified under Ch 3, 4.3 IC engine considerations 4.4.3 or emissions testing under MARPOL Annex VI regulation 3.2. Such emissions trials may be captured...
	3.2.4 For further guidance on undertaking onboard emissions measurements refer to LR’s Technical Report NOx from marine diesel engines using biofuels.


	Section 4: Fuel consumption and carbon content reporting
	4.1 Fuel consumption reporting
	4.1.1 As given by Ch 2, 2 Environment 2.6.3, the reporting of the annual fuel consumption is to be in accordance with the methodology in the approved SEEMP Part II, updated as applicable for the use of biofuels on the specific ship.

	4.2 Carbon content reporting
	4.2.1 As given by Ch 2, 2 Environment 2.6.4 and Ch 2, 2 Environment 2.6.5, the IMO efficiency design indices and DCS reporting do not currently include lifecycle accounting of GHG emissions nor contain specific biofuel CF factors. However, the IMO Sec...
	4.2.2 For more information on the reporting of biofuel use from the DCS data collected in the Global Integrated Shipping Information System (GISIS) database, the application of regulation 4 and the use of the ‘other’ fuel type category see MEPC 78/INF...
	4.2.3 It is recommended to agree the specific biofuel CF factor with the fuel supplier and for this to be documented in the contractual agreements and biofuel delivery documentation in accordance with MEPC.352(78) 2022 Guidelines on Operational Carbon...
	4.2.4 It is also recommended that the biofuel is independently certified to an agreed sustainability standard by an accredited certifier. While the IMO has yet to conclude on lifecycle accounting of GHG emissions, the ongoing discussion and precedents...




