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In 2003, the IMO formally recognised the need to address the use of liquefied natural gas (LNG) as fuel on ships 
not covered by the IGC Code. Initial development of requirements for natural gas fuelled ships began in 2006 
and led to the adoption of interim guidelines in July 20091. 

Development of the International Code of Safety for Ships using Gases or other Low flashpoint Fuels (the IGF Code) 
began in parallel with these guidelines, initially focusing on requirements for natural gas as fuel, but with additional 
low-flashpoint fuel requirements planned for future inclusion. The Code (with requirements for natural gas as fuel) 
was adopted in June 20152 and enters into force on 1 January, 2017. This date is when it takes legal effect, but the 
requirements will apply in practice from 1 July, 2016, to ships built (having their keel laid) on or after this date.

The requirements of the IGF Code provide an increased level of detail as a result of the technological 
developments and experience gained since the adoption of the interim guidelines. 

Lloyd’s Register’s Rules and Regulations for the Classification of Natural Gas Fuelled Ships (the Rules for Gas 
Fuelled Ships) came into force in 2012, replacing the provisional rules that were in place before. Every year, these 
Rules have been updated to incorporate experience gained from our involvement in this fast-changing sector. 
The Rules are currently undergoing a further update to incorporate the requirements of the IGF Code and they 
will continue to provide clarifications and requirements to attain LR class for a natural gas fuelled ship.

In addition to our Rules for Gas Fuelled Ships, we provide a design screening service to identify critical issues 
and so provide confidence that key IGF Code requirements are met. Essentially, the design is assessed against 
key aspects of the IGF Code and helps identify items early in planning and design that might otherwise result in 
significant costs and delays if uncovered later – for example, during ordering, manufacturing or installation of 
equipment. We continue to offer an approval in principle (AiP) service to give confidence in early stage designs 
that they are generally compliant with the applicable LR Rules. 

We also offer a ‘Gas Fuelled Readiness’ (GR) notation that goes to a greater level of detail and, together with a 
suite of associated characters, provides a higher level of confidence that a ship is capable of conversion to gas 
fuel after delivery. This provides flexibility to owners who want to prepare their vessels to be able to meet a 
variety of potential future fuel price and availability scenarios.

In this guidance note, we review the IGF Code, identifying the main changes from the interim guidelines. We 
highlight the points that impact on the design of a gas fuel system that we believe will have the most impact on 
designers and operators, and provide an analysis of what they mean for you3.

Introduction

1 The interim guidelines were adopted by Resolution MSC.285(86)

2 The IGF Code was adopted by Resolution MSC.391(95)

3 The guidance in this note does not take precedence over the requirements or interpretations found in the IGF Code or Lloyd’s Register’s Rules
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How to use this note

Throughout this note we refer to the IGF Code as the ‘Code’ and MSC.285(85) as the ‘interim guidelines’ we use the same 
paragraph numbering and headings as the IGF Code to allow for easy cross referencing. Where appropriate, reference to 
specific locations in the interim guidelines is clearly indicated.

IGF Code chapter goals
Under each chapter heading, the chapter’s goal is labelled in light blue and quoted in dark blue italics:

 

 
Other text quoted from the IGF Code
All other text quoted directly from the Code is shown in small italics with the relevant paragraph numbering:

 

Commentary
Commentary sections use plain text and describe aspects of the Code that could have a significant impact on design and 
arrangements. Numbering from the Code is used to identify the part of the text being discussed:

3.2 Lists functional requirements that are written  
to be applicable to any low-flashpoint fuel. 

Analysis
These sections are labelled in orange and provide analysis of the preceding paragraphs’ application and implications.

2.3.1 This Code contains functional requirements for all 
appliances and arrangements related to the usage  
of low-flashpoint fuels.

Goal The goal of this Code is to provide for safe and 
environmentally-friendly design, construction 
and operation of ships and in particular 
their installations of systems for propulsion 
machinery, auxiliary power generation 
machinery and/or other purpose machinery 
using gas or low-flashpoint fuel as fuel.

This code is designed to have a mutually 
exclusive link to the IGC Code. Any ship using a 
low-flashpoint fuel is required to comply with 
either the IGC or the IGF Code but they cannot 
both be applied to the same ship. 

Analysis
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1. Preamble
 The purpose of this Code is to provide an international 

standard for ships using low-flashpoint fuel, other than 
ships covered by the IGC Code.

 This code is designed to have a mutually  
exclusive link to the IGC Code. Any ship using  
a low-flashpoint fuel is required to comply with 
either the IGC or the IGF Code but they cannot 
both be applied to the same ship.

 The code is mandated by amendments to SOLAS 
Chapter II-1 (new Part G, regulations 56 and 57); 
while it does not explicitly apply to ships of less 
than 500 gross tonnes the Resolution invites 
contracting governments to apply the Code 
voluntarily to all ships using gases or other  
low-flashpoint fuels.

Part A 

2. General
2.2 Expands on the definitions previously included  

in the interim guidelines. There are no changes  
to the definitions that have been incorporated 
from the interim guidelines. 

2.3 The Code follows a goal-based approach. This sub-
section provides a means of compliance with the 
Code where the design deviates from the more 
prescriptive elements of the Code or proposes to 
use fuels not currently covered by the Code (i.e. 
any low-flashpoint fuel other than natural gas).

2.3.3 Emphasises good engineering practice that  
the safety of the system should be built into the 
design and not reliant on following operational 
methods or procedures.

3.  Goal and Functional    
 Requirements
 The goal of this Code is to provide for safe and 

environmentally-friendly design, construction and 
operation of ships and in particular their installations 
of systems for propulsion machinery, auxiliary 
power generation machinery and/or other purpose 
machinery using gas or low-flashpoint fuel as fuel.

3.2 Lists functional requirements that are written 
to be applicable to any low-flashpoint fuel. 
Some functional requirements verge on 
providing prescription – e.g., 3.2.14 mandating 
gas detection – but the majority are broad 
statements of intent to achieve particular aspects 
of the overall goal of the Code. 

 This is a new approach and is the major 
difference between the Code and the interim 
guidelines. By providing clearly defined goals and 

functional requirements it is possible to develop 
and assess alternative designs and establish if the 
intent of the Code has been achieved.

4. General Requirements 

Goal  The goal of this chapter is to ensure that the necessary 
assessments of the risks involved are carried out in 
order to eliminate or mitigate any adverse effect to the 
persons on board, the environment or the ship.

4.2 Mandates risk assessment for all low-flashpoint 
fuel systems to ensure that ‘risks arising from the 
use of low-flashpoint fuels affecting persons on 
board, the environment, the structural strength 
or the integrity of the ship are addressed.’ 

4.2.2 For ships to which part A-1 applies, the risk assessment 
required by 4.2.1 need only be conducted where 
explicitly required by paragraphs 5.10.5, 5.12.3, 6.4.1.1, 
6.4.15.4.7.2, 8.3.1.1, 13.4.1, 13.7 and 15.8.1.10 as well as 
by paragraphs 4.4 and 6.8 of the annex.

Analysis  Reference to specific paragraphs is a reminder 
that the scope of the risk assessment may be 
limited to specific items where: 

 1. there is no deviation from prescription; and

 2. items have been previously subjected to a  
 risk assessment, provided 

   a.  equipment operation, location and  
     arrangements are the same;

   b.  equipment is installed on the same  
     type of ship, that is a cargo ship or  
     passenger ship; 

   c. all measures taken as a result of   
     the previous risk assessment (to   
     eliminate risks or mitigate them   
     as necessary) are incorporated; and

  d.  the previous risk assessment has been  
     approved by the Administration or its  
     recognized organization.

4.3  Provides information on the damage scenarios to 
be considered in spaces where there is potential 
for explosion in the event of a leak of a low-
flashpoint fuel.

Part A-1 – Specific Requirements 
for Ships Using Natural Gas as Fuel

5. Ship Design and Arrangement
 The goal of this chapter is to provide for safe location, 

space arrangements and mechanical protection of 
power generation equipment, fuel storage systems, 
fuel supply equipment and refuelling systems.

5.2 References several of the generic functional 
requirements defined in the general requirements 
chapter and develops them further specific to 
natural gas (and LNG):

Analysis

Goal

Goal
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5.2.1 .1   the fuel tank(s) shall be located in such a way that  
 the probability for the tank(s) to be damaged following  
 a collision or grounding is reduced to a minimum  
 taking into account the safe operation of the ship and  
 other hazards that may be relevant to the ship; 

 .2  fuel containment systems, fuel piping and other fuel  
 sources of release shall be so located and arranged that  
 released gas is lead to a safe location in the open air; 

 .3  the access or other openings to spaces containing fuel  
 sources of release shall be so arranged that flammable,  
 asphyxiating or toxic gas cannot escape to spaces that  
 are not designed for the presence of such gases;

 .4  fuel piping shall be protected against mechanical  
 damage;

 .5  the propulsion and fuel supply system shall be so  
 designed that safety actions after any gas leakage  
 do  not lead to an unacceptable loss of power;   
 and

 .6  the probability of a gas explosion in a machinery space  
 with gas or low-flashpoint fuelled machinery shall be  
 minimized. 

5.3.3 Sets the deterministic limits for tank location 
with fixed dimensions for the minimum spacing 
between the tank boundary (which includes 
all tank valves) and the ship side, fore and aft 
terminals and bottom plating. 

5.3.4 Provides an alternative to the deterministic limit 
for tank location by setting a probability criterion 
(fCN) and a calculation method for location based 
on the factors given in SOLAS Regulation II-1/7. 
This alternative is commonly referred to as the 
probabilistic approach.

Analysis  Compared with the deterministic limits, the 
probabilistic approach may result in a reduced 
distance between the fuel tank and shell 
plating. However, it should be recognised that 
as the distance reduces so does the permissible 
length of the tank. Such a reduction limits the 
quantity of LNG stored and hence, reduces 
voyage distance or increases the frequency of 
LNG bunkering. The permissible tank length with 
respect to a distance less than B/5 is illustrated in 
Figures 1 and 2. 

Figure 1: Permissible tank length with  
respect to distance for passenger ships

Figure 1: Permissible tank length with  
respect to distance for cargo ships
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5.4.1 In order to minimize the probability of a gas explosion in a 
machinery space with gas-fuelled machinery one of these 
two alternative concepts may be applied:  

 .1  Gas safe machinery spaces: Arrangements   
 in  machinery spaces are such that the spaces are  
 considered gas safe under all conditions, normal as  
 well as abnormal conditions, i.e. inherently gas safe.

  In a gas safe machinery space a single failure cannot  
 lead to release of fuel gas into the machinery space. 

 .2  ESD-protected machinery spaces: Arrangements in  
 machinery spaces are such that the spaces are  
 considered non-hazardous under normal conditions,  
 but under certain abnormal conditions may have  
 the potential to become hazardous. In the event of  
 abnormal conditions involving gas hazards,   
 emergency shutdown (ESD) of non-safe equipment  
 (ignition sources) and machinery shall be   
 automatically executed while equipment or machinery  
 in use or active during these conditions shall be of a  
 certified safe type. 

   In an ESD protected machinery space a single failure  
 may result in a gas release into the space. Venting is  
 designed to accommodate a probable maximum leakage  
 scenario due to technical failures. 

  Failures leading to dangerous gas concentrations,  
 e.g. gas pipe ruptures or blow out of gaskets are  
 covered by explosion pressure relief devices and ESD  
 arrangements.

 These two options are carried over from the 
interim guidelines without any significant 
changes. LR recommends the gas safe machinery 
space concept (also known as the ‘inherently 
safe machinery space’ concept). This is because 
it is more aligned with the normal approach to 
classification Rules which are written to account 
for a single failure scenario without increasing 
risk to the ship, cargo, crew or surrounding 
environment. This approach is also in line with 
the approach given in IEC 60079-14 ‘Explosive 
atmospheres. Electrical installations design, 
selection and erection’ for the management of 
potentially explosive atmospheres which places 
the emphasis on protection on physical controls 
rather than mitigation through systems like the 
ESD system that is relied on by the ESD-protected 
machinery space concept.

5.7.2 Fuel piping shall not be led directly through 
accommodation spaces, service spaces, electrical 
equipment rooms or control stations as defined in the 
SOLAS Convention.

Analysis  This is the governing requirement for the 
location of piping systems on gas fuelled systems 
and on some ship types (notably passenger ships) 
it can have a significant impact on the location of 
fuel system components. 

5.8 Requires all fuel preparations rooms be located on 
open deck unless they comply with the regulations 
for tank connection spaces. This ties together the 
different terminology that may be used for spaces 
containing fuel processing equipment.

5.9.1 Highlights that separation of bilge systems is 
critical to prevent potential cross-contamination 
of other systems/spaces if there is a leak of 
natural gas.

5.9.3 The hold or interbarrier spaces of type A independent 
tanks for liquid gas shall be provided with a drainage 
system suitable for handling liquid fuel in the event of fuel 
tank leakage or rupture.

Analysis  This extends to bilges for fuel tank hold spaces 
for under deck tank locations.

5.10.5 Each tray shall have a sufficient capacity to ensure 
that the maximum amount of spill according to the risk 
assessment can be handled.

 As well as sizing the drip tray for the maximum 
leakage, if possible LR recommends including 
design features that will allow control over the 
direction of leakage from the drip tray if larger 
quantities of LNG are released, this may include 
provision of an elevated drain to direct excess LNG 
to a safe location. 

5.11.1  Direct access shall not be permitted from a non-hazardous 
area to a hazardous area. Where such openings are 
necessary for operational reasons, an airlock which 
complies with 5.12 shall be provided.

5.11.2  If the fuel preparation room is approved located below 
deck, the room shall, as far as practicable, have an 
independent access direct from the open deck. Where a 
separate access from deck is not practicable, an airlock 
which complies with 5.12 shall be provided.

5.11.3  Unless access to the tank connection space is independent and 
direct from open deck it shall be arranged as a bolted hatch. The 
space containing the bolted hatch will be a hazardous space.

 Especially for under deck tank locations, there is 
potential impact on the hazardous area rating 
of the tank hold space and surrounding spaces 
depending on the access arrangements to the 
tank connection space (airlock or no airlock). 
This should be considered as early as possible 
in the design process as this may limit the use 
of adjoining spaces or result in the need for 
additional airlocks.

6. Fuel Containment System
Goal  The goal of this chapter is to provide that gas storage 

is adequate so as to minimize the risk to personnel, the 
ship and the environment to a level that is equivalent 
to a conventional oil fuelled ship. 

6.2 References several of the generic functional 
requirements defined in the general requirements 
chapter and develops them further specific to 
natural gas (and LNG):

  .1  the fuel containment system shall be so designed that  
 a leak from the tank or its connections does not  
 endanger the ship, persons on board or the   
 environment. Potential dangers to be avoided include: 

Analysis

Analysis

Analysis
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   .1   exposure of ship materials to temperatures below  
     acceptable limits; 

   .2   flammable fuels spreading to locations with  
     ignition sources; 

   .3   toxicity potential and risk of oxygen deficiency  
     due to fuels and inert gases; 

   .4   restriction of access to muster stations, escape  
     routes and life-saving appliances (LSA); and 

   .5   reduction in availability of LSA. 

 .2  the pressure and temperature in the fuel tank shall be  
 kept within the design limits of the containment  
 system and possible carriage requirements of the fuel;

 .3  the fuel containment arrangement shall be so designed  
 that safety actions after any gas leakage do not lead to  
 an unacceptable loss of power; and 

 .4  if portable tanks are used for fuel storage, the design  
 of the fuel containment system shall be equivalent to  
 permanent installed tanks as described in this chapter.

6.3.4  All tank connections, fittings, flanges and tank valves 
must be enclosed in gas tight tank connection spaces, 
unless the tank connections are on open deck. The space 
shall be able to safely contain leakage from the tank in case 
of leakage from the tank connections.

6.3.8  The probable maximum leakage into the tank connection 
space shall be determined based on detail design, detection 
and shutdown systems.

6.3.12  Highlights the system requirement to be capable 
of removing LNG from the fuel storage tank 
and purging and venting to make it safe. Where 
tanks are mounted on deck this may be possible 
using gravity but for under deck tank locations 
this may require special arrangements.

Analysis  The worst case leakage that the tank connection 
space needs to be designed to accommodate 
is generally considered to be a failure of the 
largest liquid connection, the size of leak to 
be considered may vary depending on Flag 
Administration criteria. The tank connection 
space is then designed to withstand the 
cryogenic liquid, the weight of LNG and the 
pressure increase caused by vaporisation of 
leaking LNG.

6.4  Incorporates the detailed design requirements for 
different tank types already developed as part of 
the IGC Code, there are no substantial differences.

6.5  States that portable tanks are to be designed in 
accordance with the regulations for independent 
type C tanks. Each tank is to be independent 
from any others and there is to be a permanent 
connection to a fixed venting system.

6.6  Permits CNG tanks with requirements that 
have been developed slightly from those in the 
interim guidelines to include regulations for the 
safety measures for CNG including controlled 
depressurisation and inerting in the event of fire.

6.7  Clarifies that the requirements for pressure relief 
arrangements are independent from and in 

addition to the pressure control system required 
for operation of the system; and are intended 
to protect the system from pressures above or 
below the design pressure.

6.7.2.2  Liquefied gas fuel tanks shall be fitted with a minimum of 
2 pressure relief valves (PRVs) allowing for disconnection 
of one PRV in case of malfunction or leakage.

 The arrangement for isolation/disconnection of one 
valve is to incorporate means that prevents both PRVs 
from being isolated at the same time so that the tank 
is always protected from excessive pressure build 
up. Inclusion of this provision allows for the periodic 
maintenance and testing of relief valves without the 
need for draining, inerting and venting of the tank.

6.7.2.7 &  6.7.2.8   
Set the minim criteria for vent mast location in 
relation to working areas and ventilation intakes 
and outlets.

6.7.2.13  PRVs shall be connected to the highest part of the fuel 
tank. PRVs shall be positioned on the fuel tank so that 
they will remain in the vapour phase at the filling limit 
(FL) as given in 6.8, under conditions of 15° list and 
0.015L trim, where L is defined in 2.2.25. 

Analysis  This criteria means that the entrance to the PRV 
will always remain in the vapour space, however 
experiments have shown that there is likely 
to be two phase flow through the PRV in the 
event of over pressurisation of the fuel tank. 
Consequently the vent arrangements should be 
designed for two phase flow. LR recommends 
pressure drop calculations  to be undertaken in 
accordance with IMO Resolution A829(19).

6.8  Sets a maximum filling limit of 98% and a 
maximum loading limit (under certain conditions) 
of 95%. This is the same as previously given in 
the interim guideline but has been reworded to 
improve clarity.

6.9.1.2  Venting of fuel vapour for control of the tank pressure is 
not acceptable except in emergency situations.

 This is the critical design criteria for the gas 
fuel system; zero release is the primary goal in 
terms of safety to the ship, personnel and the 
environment. 

6.9.2.1  For worldwide service, the upper ambient design 
temperature shall be sea 32oC and air 45oC. For 
service in particularly hot or cold zones, these design 
temperatures shall be increased or decreased, to the 
satisfaction of the Administration.

 Other factors to consider include the solar 
heating effect on deck storage tanks on board 
gas fuelled ships operating in equatorial regions.

6.9.4 States that thermal oxidation systems may also be 
installed for the management of pressure in fuel 
storage tanks during bunkering operations. This 
requirement also includes guidance that periods 
of slow steaming and/or non-consumption should 
be included in the design process when boil off 
gas management is considered.

Analysis
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6.12.1 Spaces surrounding liquefied gas fuel tanks shall be filled 
with suitable dry air and be maintained in this condition 
with dry air provided by suitable air drying equipment. 
This is only applicable for liquefied gas fuel tanks where 
condensation and icing due to cold surfaces is an issue.

 Experience has shown that this requirement may 
need to be extended to tank connection spaces 
where the large number of exposed cold surfaces for 
valves and pie connections can lead to significant ice 
build-up if the ventilating air is not sufficiently dry.

6.14  Contains stripped down requirements for IG systems 
similar to those located in the IGC and FSS Codes.

7. Material and general pipe design 
 The goal of this chapter is to ensure the safe handling 

of fuel, under all operating conditions, to minimize 
the risk to the ship, personnel and to the environment, 
having regard to the nature of the products involved. 

7.2  References several of the generic functional 
requirements defined in the general 
requirements chapter and develops them further 
specific to natural gas (and LNG):

7.2.1.1  Fuel piping shall be capable of absorbing thermal 
expansion or contraction caused by extreme temperatures 
of the fuel without developing substantial stresses.

7.2.1.2  Provision shall be made to protect the piping, piping 
system and components and fuel tanks from excessive 
stresses due to thermal movement and from movements of 
the fuel tank and hull structure.

7.2.1.3  If the fuel gas contains heavier constituents that may 
condense in the system, means for safely removing the 
liquid shall be fitted.

7.2.1.4  Low temperature piping shall be thermally isolated from 
the adjacent hull structure, where necessary, to prevent 
the temperature of the hull from falling below the design 
temperature of the hull material.

Analysis  The cryogenic aspects of LNG pose the greatest 
challenge, as a fluid LNG is neither toxic nor 
corrosive and due to the low temperatures levels of 
damaging contaminants are very low or negligible. 
Correct design of the fuel processing equipment 
can limit the amount of cryogenic piping required 
and consequently the associated costs.

7.3.1.5  Piping other than fuel supply piping and cabling may be 
arranged in the double wall piping or duct provided that they do 
not create a source of ignition or compromise the integrity of the 
double pipe or duct. The double wall piping or duct shall only 
contain piping or cabling necessary for operational purposes. 

  Proposals for using double walled piping or ducts 
to run other cables or piping will be considered 
but only where it can be demonstrated that the 
cabling or piping will have no impact on the fuel 
piping and that it does not cause back pressure 
or constrictions that will detrimentally impact the 
ventilation of the double wall space or duct.

Analysis

7.3.2, 7.3.3 & 7.3.4  
Piping design criteria are duplicated from Chapter 
5.2 of the IGC Code with no technical changes. 

7.3.5.1  Installation methods for piping are to include 
adequate support arrangements and if necessary 
provision for pipe expansion and contraction 
during warming/cooling of the system.

7.3.6  Pipe fabrication and joining requirements are 
based on Chapter 5.4 of the IGC Code with small 
modifications to make them applicable to natural 
gas/LNG as fuel.

7.4  Materials regulations for piping are based on 
those in the IGC Code Chapter 6.2.

7.4.1.4  Sets the design temperature for outer pipe 
or duct containing high pressure piping to 
accommodate the Joule-Thompson cooling effect 
in the event of a leak. 

8. Bunkering
 The goal of this chapter is to provide for suitable 

systems on board the ship to ensure that bunkering 
can be conducted without causing danger to persons, 
the environment or the ship. 

  The Code does not contain extensive guidelines 
for bunkering as the scope of the Code does not 
extend beyond the receiving manifold of the 
gas fuelled ship. LNG bunkering has been the 
subject of many guidelines published by different 
organisations and industry groups, the main 
bunkering guidelines are ISO TS 18683 and the 
bunkering safety guidelines published by SGMF. 
IACS is also currently developing guidelines that 
will be a development of these two guidelines.

8.3.1.1  States the preference for the bunkering location 
to be located on an open deck; any deviation 
requires a specific risk assessment.

8.3.2.2  Hoses subject to tank pressure, or the discharge pressure 
of pumps or vapour compressors, shall be designed for a 
bursting pressure not less than five times the maximum 
pressure the hose can be subjected to during bunkering.

Analysis  It should be noted that the test pressure of five 
times operating pressure is different to the normal 
test pressure for flexible hoses (four times design 
pressure).

8.4.1  The bunkering manifold shall be designed to withstand the 
external loads during bunkering. The connections at the 
bunkering station shall be of dry-disconnect type equipped 
with additional safety dry break-away coupling/ self-sealing 
quick release. The couplings shall be of a standard type.

 The external loads that the manifold is to 
be designed for should include self-weight 
(including fully loaded), loads due to relative 
motion between receiving ship and bunker 
supplier, and loads due to any lifting equipment 
used to handle the hose. 

Goal

Analysis

Goal

Analysis
Analysis
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Analysis  Where the ‘double block and bleed’ arrangement 
(DBB) is situated inside the machinery space 
containing gas consumers, the gas fuel supply line 
to each gas fuel consumer requires a minimum of 
three isolation valves, two as part of the DBB and 
one master gas fuel valve outside the machinery 
space (assuming that has combined manual and 
automatic functionality). The functions of the 
valve required by 9.4.8 and the master gas fuel 
valve required by 9.4.2 can be combined into one 
valve where the gas fuel supply line only feeds one 
consumer.

 In cases where the DBB is located outside the 
machinery space each consumer requires a 
minimum of two isolation valves, in this case the 
master gas fuel valve and one of the DBB isolation 
valve functions can be combined into a single valve.

 It should be noted that, where the second option 
is selected to minimise the number of valves, 
the length of piping between the DBB and the 
consumer should be minimised as far as possible 
to reduce the volume of fuel that will be vented 
every time the gas supply is closed (during normal 
operations and emergency conditions). 

9.5.2 Clarifies that ducting arrangements for fully welded 
vent pipes are only necessary where the pipes are 
required to pass through spaces where fuel piping is 
prohibited by 5.7.2 (accommodation spaces, service 
spaces, electrical equipment rooms or control 
stations as defined in the SOLAS Convention). In 
these situations the ducting is to form a cofferdam 
arrangement to protect the surrounding space from 
any potential failure of the vent pipe.

9.6.1  Fuel piping in gas-safe machinery spaces shall be 
completely enclosed by a double pipe or duct fulfilling  
one of the following conditions: 

 .1  the gas piping shall be a double wall piping system  
 with the gas fuel contained in the inner pipe. The  
 space between the concentric pipes shall be pressurized  
 with inert gas at a pressure greater than the gas fuel  
 pressure. Suitable alarms shall be provided to indicate  
 a loss of inert gas pressure between the pipes. When  
 the inner pipe contains high pressure gas, the system  
 shall be so arranged that the pipe between the master  
 gas valve and the engine is automatically purged with  
 inert gas when the master gas valve is closed; or

Analysis  The Code defines any gas fuel system over 1MPa 
(i.e. 10 bar) as ‘high pressure’, high pressure gas 
fuelled consumers to date have operating pressures 
in the order of 30MPa. Compliance with 9.6.1.1 in 
these cases is impractical due to the thickness of the 
outer pipe or duct necessary to contain a pressure 
in excess of the fuel supply pressure. In most cases 
the option of ventilated double walled piping or 
ducts is selected and designed in accordance with 
the requirements of 9.8.

9.7  Prohibits the ESD protected machinery space 
concept for gas fuel systems with a supply 
pressure greater than 1MPa.

Analysis

Goal

Analysis

 8.5.7  A ship-shore link (SSL) or an equivalent means for 
automatic and manual ESD communication to the 
bunkering source shall be fitted.

  The type of ship shore link employed will need to 
be compatible with the type used by the bunker 
supplier, there are three general types of system 
– electric, pneumatic and optical fibre.

9. Fuel Supply to Consumers
 The goal of this chapter is to ensure safe and reliable 

distribution of fuel to the consumers
9.2  References several of the generic functional 

requirements defined in the general 
requirements chapter and develops them further 
specific to natural gas (and LNG):

 .1  the fuel supply system shall be so arranged that the  
 consequences of any release of fuel will be minimized,  
 while providing safe access for operation and inspection;

 .2  the piping system for fuel transfer to the consumers  
 shall be designed in a way that a failure of one barrier  
 cannot lead to a leak from the piping system into the  
 surrounding area causing danger to the persons on  
 board, the environment or the ship; and

 .3  fuel lines outside the machinery spaces shall be installed  
 and protected so as to minimize the risk of injury to  
 personnel and damage to the ship in case of  leakage.

 Structural protection of the fuel lines is needed to 
guard against damage during normal operations 
(dropped objects, etc.).

9.3.3  For type C tank only, one tank may be accepted if two 
completely separate tank connection spaces are installed for 
the one tank.

 If this option is selected for single fuel (gas fuel only) 
installations then the method of bunkering (and 
the necessary fuel supply pressure from the tank for 
continued engine operation during bunkering needs 
to be considered to ensure that there is no loss of 
power during bunkering operations.

9.4.2  The main gas supply line to each gas consumer or set of 
consumers shall be equipped with a manually operated 
stop valve and an automatically operated “master gas 
fuel valve” coupled in series or a combined manually and 
automatically operated valve. The valves shall be situated 
in the part of the piping that is outside the machinery space 
containing gas consumers, and placed as near as possible to 
the installation for heating the gas, if fitted. The master gas 
fuel valve shall automatically cut off the gas supply when 
activated by the safety system required in 15.2.2. 

9.4.8  There shall be one manually operated shutdown valve in 
the gas supply line to each engine upstream of the double 
block and bleed valves to assure safe isolation during 
maintenance on the engine. 

9.4.9  For single-engine installations and multi-engine 
installations, where a separate master valve is provided 
for each engine, the master gas fuel valve and the double 
block and bleed valve functions can be combined.
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9.8.4  Effectively duplicates part of 9.8.1, clarifying the 
test pressure to be applied to piping.

9.9.3  Arrangements shall be made to ensure that under no 
circumstances liquefied gas can be introduced in the 
gas control section or gas-fuelled machinery, unless the 
machinery is designed to operate with gas in liquid state.

Analysis  Measures to prevent LNG from entering the 
gas fuel supply system may include excess 
heat exchanger capacity in the vaporisers and 
temperature detection prior to the master gas 
isolation valve linked to ESD operation in the event 
that low temperatures are detected.

 
10. Power Generation Including  
 Propulsion and Other Gas  
 Consumers
 The goal of this chapter is to provide safe and reliable 

delivery of mechanical, electrical or thermal energy.

10.2 References several of the generic functional 
requirements defined in the general 
requirements chapter and develops them further 
specific to natural gas (and LNG):

 .1  the exhaust systems shall be configured to prevent any  
 accumulation of un-burnt gaseous fuel; 

 .2  unless designed with the strength to withstand the  
 worst case over pressure due to ignited gas leaks,  
 engine components or systems containing or likely to  
 contain an ignitable gas and air mixture shall be fitted  
 with suitable pressure relief systems. Dependent on  
 the particular engine design this may include the air  
 inlet manifolds and scavenge spaces; 

 .3  the explosion venting shall be led away from where  
 personnel may normally be present; and 

 .4  all gas consumers shall have a separate exhaust system.

10.3.1.2  For engines where the space below the piston is in direct 
communication with the crankcase a detailed evaluation 
regarding the hazard potential of fuel gas accumulation 
in the crankcase shall be carried out and reflected in the 
safety concept of the engine.

 It is recognised that gas accumulation can be found 
in the crankcase during normal operation. The level 
of gas concentration is dependent on the type of 
engine and the cycle employed by that engine i.e. 
trunk piston or crosshead, Diesel or Otto respectively. 

 The safety concept should identify the engine type, 
engine cycle employed, levels of gas concentration 
which can be expected in the engines lifecycle i.e. 
new and worn conditions and the safety systems 
employed to monitor gas build up and reduce 
the risk of explosion. These safety systems can 
include a combination of: pressure monitoring; gas 
detection; oil mist detection; temperature sensing 
etc. In support of the safety concept, a cause and 
effect matrix should be included.  

Goal

Analysis

11. Fire Safety
 The goal of this chapter is to provide for fire 

protection, detection and fighting for all system 
components related to the storage, conditioning, 
transfer and use of natural gas as ship fuel.

11.2 References several of the generic functional 
requirements defined in the general requirements 
chapter, these are not developed any further to 
make them specific to natural gas (and LNG).

11.3.3  The space containing fuel containment system shall be 
separated from the machinery spaces of category A or 
other rooms with high fire risks. The separation shall be 
done by a cofferdam of at least 900 mm with insulation 
of A-60 class. When determining the insulation of the 
space containing fuel containment system from other 
spaces with lower fire risks, the fuel containment system 
shall be considered as a machinery space of category A, in 
accordance with SOLAS regulation II-2/9. The boundary 
between spaces containing fuel containment systems shall 
be either a cofferdam of at least 900 mm or A-60 class 
division. For type C tanks, the fuel storage hold space may 
be considered as a cofferdam.

 The passive and active fire-fighting requirements 
are driven by the potential impact and fire 
hazards that the surrounding spaces may have 
on the gas fuel equipment. For type C tanks, the 
hold space may be considered as the cofferdam 
provided there is sufficient separation for 
inspection/maintenance between the outer 
boundary of the tank and the hold space 
bulkhead, we recommend a separation of at  
least 900mm but other separations may be 
accepted depending on the arrangement.

11.5.1  A water spray system shall be installed for cooling and 
fire prevention to cover exposed parts of fuel storage 
tank(s) located on open deck. 

  Consideration needs to be given to the 
interaction between fire-fighting systems 
required because of the gas fuel system and 
those required by other regulations linked to 
the ship type. One example of this may be the 
requirement for deck foam firefighting on a gas 
fuelled oil tanker, the vessel design would need 
to be such that the water spray arrangement on 
the deck mounted gas fuel tank does not wash 
the deck foam away if both fire-fighting systems 
are used simultaneously.

12. Explosion Prevention
 The goal of this chapter is to provide for the 

prevention of explosions and for the limitation of 
effects from explosion.

12.2 References several of the generic functional 
requirements defined in the general requirements 
chapter and develops them further by drawing 
from IEC60079: 

Goal

Goal

Analysis

Analysis
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Analysis

Analysis

 The probability of explosions shall be reduced to a 
minimum by:

 .1  reducing number of sources of ignition; and

 .2  reducing the probability of formation of ignitable  
 mixtures. 

12.3.2.2  In ESD protected machinery spaces, the upper 
limit (for gas detection) at which point any 
electrical equipment that is not rated for zone 1 
hazardous areas is to be disconnected is changed 
from 20% to 40% of the LEL. This change from 
the interim guidelines is based on practical 
experience of these systems.

 
13. Ventilation
 The goal of this chapter is to provide for the 

ventilation required for safe operation of gas-fuelled 
machinery and equipment. 

13.3.10  Provides an alternative to requiring an over 
pressure in the non-hazardous space where 
it is possible to ventilate the hazardous space 
to achieve an under pressure. This is a new 
requirement and is the only requirement in 
the Ventilation chapter that was not already 
provided in Chapter 2.10.1 of the Code.  

13.4 Was titled Tank Room, 10.2.2 of the interim 
guidelines, there is no change in the technical 
requirements.

13.5.3  Introduces a new requirement for redundancy 
and availability in ESD protected machinery 
spaces, not previously in the interim guidelines. 

13.7 & 13.8 
 Provide new sets of requirements specifically for 

fuel preparation rooms and the bunkering station, 
not previously covered in the interim guidelines.

13.8.3  The ventilation inlet for the double wall piping or duct shall 
always be located in a non-hazardous area away from ignition 
sources. The inlet opening shall be fitted with a suitable wire 
mesh guard and protected from ingress of water. 

  The air inlet to the ventilated double walled pipes 
may be at the gas fuelled consumer, drawing air 
from the engine room through the annular space. 
A flap-type non return valve may be required to 
prevent back flow into the machinery space in the 
event of ventilation failure.

13.8.4  The capacity of the ventilation for a pipe duct or double 
wall piping may be below 30 air changes per hour if a flow 
velocity of minimum 3 m/s is ensured. The flow velocity 
shall be calculated for the duct with fuel pipes and other 
components installed.

 In order to maintain the flow velocity it may be 
necessary to provide additional ventilation fans 
supplying pressure (i.e. not relying on induced 
draught ventilation). This is especially the case 
for double walled piping systems where the 
machinery arrangement results in convoluted 
piping arrangements with large back pressures.

Goal

14. Electrical Installations 
 The goal of this chapter is to provide for electrical 

installations that minimizes the risk of ignition in the 
presence of a flammable atmosphere. 

 This chapter has been significantly developed 
from the electrical systems requirements in 
Chapter 4 of the interim guidelines and contains 
general requirements for the electrical system 
along with some more specific regulations.

 14.3.3  Where electrical equipment is installed in hazardous areas 
as provided in 14.3.2 it shall be selected, installed and 
maintained in accordance with standards at least equivalent 
to those acceptable to the Organization.

 Equipment for hazardous areas shall be evaluated and 
certified or listed by an accredited testing authority or 
notified body recognized by the Administration.

 Any electrical equipment installed in a hazardous 
area should be in accordance with IEC 60079 and the 
arrangements should be approved by LR. 

14.3.5 Clarifies that complete isolation is required to 
prevent any residual current or stored charge 
from presenting an ignition hazard.

14.3.7  Gives alarm and automatic shutdown requirements 
to prevent dry running of pumps which may lead to 
over-heating and associated ignition hazards.

15. Control, Monitoring  
 and Safety Systems
 The goal of this chapter is to provide for the 

arrangement of control, monitoring and safety 
systems that support an efficient and safe operation 
of the gas-fuelled installation as covered in the other 
chapters of this Code.

 15.2  References several of the generic functional 
requirements defined in the general requirements 
chapter and develops them further specific to 
natural gas (and LNG):

 .1  the control, monitoring and safety systems of the  
 gas-fuelled installation shall be so arranged that the  
 remaining power for propulsion and power generation  
 is in accordance with 9.3.1 in the event of single failure;

 .2 a gas safety system shall be arranged to close down  
 the gas supply system automatically, upon failure  
 in systems as described in table 1 and upon other fault  
 conditions which may develop too fast for manual  
 intervention;

 .3 for ESD protected machinery configurations the safety  
 system shall shutdown gas supply upon gas leakage  
 and in addition disconnect all non-certified safe type  
 electrical equipment in the machinery space;

 4  the safety functions shall be arranged in a dedicated  
 gas safety system that is independent of the gas control  
 system in order to avoid possible common cause failures.  
 This includes power supplies and input and output signal;

Goal

Goal

Analysis
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Analysis

 .5  the safety systems including the field instrumentation  
 shall be arranged to avoid spurious shutdown, e.g. as  
 a result of a faulty gas detector or a wire break in a  
 sensor loop; and

 .6 where two or more gas supply systems are required  
 to meet the regulations, each system shall be fitted  
 with its own set of independent gas control and gas  
 safety systems.

 In the interim guidelines the control and 
monitoring requirements were referred out to 
the IGC Code, these have now been incorporated 
directly into the IGF Code.

15.3.1  Suitable instrumentation devices shall be fitted to allow 
a local and a remote reading of essential parameters 
to ensure a safe management of the whole fuel-gas 
equipment including bunkering.

 For bunkering management the ‘local’ 
monitoring position for instrumentation and 
controls is expected to be a space adjacent or 
near to the bunkering station with a lower 
hazardous area classification so that there is 
no need for personnel in the bunkering station 
during the operation. This is reinforced in 15.5.1.

15.4.1  Level indicators for liquefied gas fuel tanks

 .1  Each liquefied gas fuel tank shall be fitted with liquid  
 level gauging device(s), arranged to ensure a level  
 reading is always obtainable whenever the liquefied  
 gas fuel tank is operational. The device(s) shall be  
 designed to operate throughout the design pressure  
 range of the liquefied gas fuel tank and at temperatures  
 within the fuel operating temperature range.

 .2  Where only one liquid level gauge is fitted it shall be  
 arranged so that it can be maintained in an operational  
 condition without the need to empty or gas-free the tank.

 .3 Liquefied gas fuel tank liquid level gauges may be of  
 the following types: 

  .1  indirect devices, which determine the amount of  
   fuel by means such as weighing or in-line flow  
   metering; or 

  .2  closed devices, which do not penetrate the liquefied  
   gas fuel tank, such as devices using radio-isotopes  
   or ultrasonic devices;

 The Code does not have any requirements for 
the accuracy of the gauging; as with the IGC 
Code this would need to be defined in the 
owner’s specification. Depending on the method 
selected for measurement of bunker quantity the 
accuracy of the level gauge may be of commercial 
importance.

15.4.2  Overflow control 

 .3  The position of the sensors in the liquefied   
 gas  fuel tank shall be capable of being verified before  
 commissioning. At the first occasion of full loading  
 after delivery and after each dry-docking, testing of  
 high level alarms shall be conducted by raising the  
 fuel liquid level in the liquefied gas fuel tank to the  
 alarm point. 

 The maximum fill level stated in the code is 98%, 
however during bunkering this is reduced to a 
maximum loading limit of 95% (and depending 
on the tank conditions and pressure relief valve 
settings this maximum may not be possible). 
Consequently, care should be taken during 
testing to ensure that if the tank is filled beyond 
the loading limit for the purposes of testing then 
the tank is returned to a satisfactory condition 
before the gas-fuelled ship sails. This will reduce 
the risk of venting of the natural gas due to over 
pressurising the tank.

15.4.11  Provides requirements for temperature sensors to 
give an indication of any stratification occurring 
in the tank that may be a precursor to a roll-over 
event if not correctly managed.

15.5  Provides limited bunkering control requirements, 
this subject was not previously covered by the 
interim guidelines.

15.5.1  Implicitly sets the expectation that no personal are 
to be in the bunkering station during the transfer 
operation, access is only generally permitted 
during connection and disconnection. 

15.5.2   If the ventilation in the ducting enclosing the bunkering 
lines stops, an audible and visual alarm shall be provided 
at the bunkering control location, see also 15.8.

 Ventilated ducting of vacuum insulated bunkering 
lines is only necessary if the bunkering lines are 
passing through spaces where fuel lines are 
not permitted by the code (in which case the 
ventilated duct acts as a cofferdam to provide 
protection by separation). 

15.6.2  Introduces a new requirement not previously 
in the interim guidelines, requiring condition 
monitoring of bulkhead shaft seals. These parts 
will form a potential leakage path if they fail. 

15.8.7 Changes the limit for activation of the safety 
system if gas leakage is detected in ventilated 
ducts around gas fuel pipes is increased to 60% 
LEL (interim guideline had limit for activation 
across all systems as 40% LEL). This increased limit 
is intended to reduce alarms and avoid unwanted 
trips of the safety system.

15.11.4 Provides a more detailed list of locations where 
emergency controls and indications for critical gas 
fuelled machinery items may be located.

Table 1  The language has been amended to improve 
clarity and change reference from compressor 
room to fuel preparation room but aside from 
the changes in LEL alarm and shutdown limits 
described above there are no significant changes 
to the alarm requirements.

Analysis

Analysis

Analysis



13www.lr.org/gas

The IGF Code – a Lloyd’s Register Guidance Note

PART B-1
16. Manufacture, Workmanship  
 and Testing 
 This chapter provides testing and materials 

specification for metallic piping and materials 
used in fuel containment systems. Requirements 
for non-destructive testing and hydrostatic testing 
of different tank types are detailed including 
acceptance criteria. 

 Requirements for construction of welded structures 
including post-weld heat treatment and non-
destructive testing are provided as well as testing 
for piping components and expansion bellows. 

 Table1 summarises the containment system test 
requirements.

 This chapter has greater detail than chapter 7 of 
the interim guidelines, is structured differently 
but does not introduce any new requirements. 
Requirements for piping and bellows are essentially 
identical. Test requirements for tank types other 
than type C are not very clearly defined (for 
example test duration is not specified). In practice, 
it is expected that test schedules will be broadly 
equivalent to those used for liquefied gas cargo 
tanks. Provision is given to allow hydro-pneumatic 
or pneumatic testing of type C pressurised 
independent tanks but this should only be carried 
out where absolutely necessary due to the inherent 
hazards associated with pneumatic testing.

PART C-1
17. Drills and Emergency Exercises
 This short chapter specifies the types of drills that  
 should be included in the vessel’s ISM system to take  
 account of the different fuel system. This provides  
 more detail than was previously included in the  
 chapter 8 of the interim guidelines. 

Analysis

18. Operation
 The goal of this chapter is to ensure that operational 

procedures for the loading, storage, operation, 
maintenance, and inspection of systems for gas or 
low-flashpoint fuels minimize the risk to personnel, the 
ship and the environment and that are consistent with 
practices for a conventional oil fuelled ship whilst taking 
into account the nature of the liquid or gaseous fuel. 

 This chapter provides general requirements for 
the continued safe maintenance and operation 
of gas fuel systems with particular focus on the 
bunkering operation. A high level breakdown is 
given of responsibilities for the different parties 
involved in the bunkering and procedures to 
be followed before and during bunkering. A 
template for a bunker delivery note is provided 
that confirms the composition of delivered gas. 

 This is new to the Code and was not covered to 
this extent in chapter 8 of the interim guidelines. 
However, the operational requirements and 
divisions of responsibilities are still not very 
detailed. LR has contributed to the development 
of more detailed guidance for safe bunkering 
operations through IACS and SGMF.

PART D
19. Training
  The goal of this chapter is to ensure that seafarers on  

board ships to which this Code applies are adequately 
qualified, trained and experienced. 

  This Chapter simply references the training 
requirements now provided by STCW.7/Circ.23 as 
amendments to STCW chapter V new Regulation V/3 
“Mandatory minimum requirements for the training 
and qualifications of masters, officers, ratings and 
other personnel on ships subject to the IGF Code” 

 Chapter 8 of the interim guidelines had some 
detailed training requirements breaking down 
the levels of training into three categories: basic 
training and more advanced training for deck 
and engine room officers. This has been removed 
from the Code as it is now covered by the STCW 
convention with the training requirements more 
closely aligned with two tier training requirements 
for LNG carrier crews.

Goal

Analysis

Goal

Analysis

Tank type Test required Test duration

A and B

Hydrostatic or hydro-
pneumatic testing at 
MARVS to simulate tank 
loading condition 

Not specified

C

Hydrostatic test at 1.5p Two hours 
per 25mm 
of thickness, 
minimum  
two hours

Membrane
Hydrostatic testing of 
surrounding spaces that  
may normally contain liquid

Not specified

Table 1: Containment system test requirements
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