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In October 2007, the International Maritime Organization (IMO) decided to review and update the International 
Code for the Construction and Equipment of Ships Carrying Liquefied Gases in Bulk (the IGC Code), taking into 
account the latest technologies and operational practices, and the increasing size of new gas ships. 

The revised IGC Code was adopted on 22 May, 20141 and enters into force on 1 January, 2016. This date is 
when the Code 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 (see 1.2.1.1). One exception is the freeboard and stability 
requirements, which apply to existing as well as new ships. 

The work to revise the Code has been led by the Society of International Gas Tanker and Terminal Operators 
(SIGTTO). Lloyd’s Register has been closely involved in the project, with our specialists providing significant 
technical input as members of the working groups.

The changes to the Code have significant implications for the design and construction of future gas ships. 
In this guidance note, we highlight the changes that we believe will have the most impact on designers and 
operators  and provide an analysis of what they mean for you2.

How to use this note
Throughout this Note, we refer to the revised Code as the “new” Code and the existing Code as the “old” Code. We 
use the same chapter headings and paragraph numbering as the new Code throughout so that you can easily cross 
reference. 
 
IGC Code chapter goals 
Under each chapter heading, the chapter’s goal is labelled in light blue and quoted in italics:

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

 

Commentary
Commentary sections describe the changes to the Code that have most impact.  

4.7 Introduces requirements for partial secondary  
barriers and small leak protection systems.

 
Analysis
These sections provide analysis of the preceding paragraphs’ application and implications.

Deleted and moved sections 
Deleted or moved sections are marked Deletion or Move and reference the paragraph number of the old Code.

Introduction

1 The Code was adopted by Resolution MSC.370 (93)

2 The guidance in this note does not take precedence over the requirements or interpretations found in the Code or Lloyd’s Register’s Rules.  

4.3.3 Cargo containment systems shall be 
designed with suitable safety margins:

Goal To ensure that the cargo tanks are in a 
protective location in the event of minor 
hull damage, and that the ship can survive 
the assumed flooding conditions.

The new definition in 1.2.47 is not as detailed 
as the one in old IGC 1.30.32. This may have an 
impact on how separation is achieved. 

Analysis

https://dl.dropboxusercontent.com/u/12013214/MSC%20370%2093.pdf
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Preamble
10 Floating production, storage and offloading (FPSO) 

facilities, which are designed to handle liquefied gases in 
bulk, do not fall under the IGC Code. However, designers 
of such units may consider using the IGC Code to the 
extent that the Code provides the most appropriate risk 
mitigation measures for the operations the unit is to 
perform. Where other more appropriate risk mitigation 
measures are determined that are contrary to this Code, 
they shall take precedence over the Code. 

 Paragraph 10 limits how the Code applies 
to LNG FPSOs. Lloyd’s Register has its own 
Rules for Offshore Units which should also 
be consulted for floating LNG facilities. Note: 
flag administrations may have additional 
requirements for these vessels. 

Chapter 1 – General
 To provide an international standard for the safe 

carriage, by sea in bulk, of liquefied gases by laying 
down the design and construction standards of ships 
involved in such carriage and the equipment, they 
shall carry to minimize the risk to the ship, its crew 
and to the environment, having regard to the nature 
of the products including flammability, toxicity, 
asphyxiation, corrosivity, reactivity and  
low temperature and vapour pressure. 

1.1.1 The Code applies to ships regardless of their size, including 
those of less than 500 gross tonnage, engaged in the carriage 
of liquefied gases having a vapour pressure exceeding 0.28 
MPa absolute at a temperature of 37.8°C and other products, 
as shown in chapter 19, when carried in bulk.

1.1.2.1 Unless expressly provided otherwise, the Code applies to 
ships whose keels are laid, or which are at a similar stage 
of construction where:

 .1  Construction identifiable with the ship begins, and

 .2 assembly of that ship has commenced,comprising at 
 least 50 tonnes or 1 per cent of the estimated mass of 
 all structural material, whichever is less, on or after 1 
 July 2016.

1.1.6.1 Introduces a more detailed procedure for 
carrying products that may be considered to 
come within the scope of the Code and are not 
currently designated in chapter 19.

1.1.6.2 Refers to Appendix 1, which provides a new IGC 
Product Data Reporting Form. Appendix 1 is a 
standard method for asking the IMO to add new 
cargoes to the list. 

Analysis  These changes mean that reporting is more 
detailed. They introduce a tripartite agreement 
procedure for including pure or technically 
pure products into the Code, which have not 
previously been classified by the IMO. 

1.1.9 If the Code refers to a paragraph, all the 
provisions of the subparagraph will apply3. 

1.1.10 Provides guidance for dealing with ships which 
operate for periods at a fixed location in a re-
gasification and gas discharge mode or a gas 
receiving, processing, liquefaction and storage 
mode. 

Analysis  The guidance in 1.1.10 applies to LNG carriers 
periodically connected to a buoy and serving as 
FLNG or FSRU units. 

1.1.11 Describes the evidence required to ensure 
effective risk assessment, which is now an option 
for some designs.

1.2 Introduces new definitions for:

 – anniversary date, cargo machinery space, 
 closed loop sampling, hazardous area, 
 non-hazardous area, IBC Code, MARPOL, 
 product recognized standards, thermal 
 oxidation methods, and turret mooring – 
 system.

 Definition of gas dangerous spaces is deleted.

 Cargo service spaces not limited to use for  
cargo handling equipment.

1.2.24 Replaces “gas-dangerous space” definition with 
“hazardous area”.

Analysis  The definition “hazardous area” has been  
introduced based on electrical requirements. 
This highlights that other dangerous factors 
such as toxicity and corrosivity could be present 
and should be taken into account, and that 
additional precautions for ventilating spaces 
and protecting crew need to be considered. 

1.2.32 Clarifies definition of “category A machinery 
space” by adding “inert gas generator” and 
“incinerator”.

1.2.47 Adds a definition of “separate systems”.

Analysis  The new definition in 1.2.47 is not as detailed as the 
one in old IGC 1.30.32. This may have an impact on 
how separation is achieved. 

1.2.52 Introduces the option of using a thermal 
oxidation method. This is a system where the 
boil-off vapours are used as fuel for shipboard 
use or as a waste heat system subject to the 
provisions of chapter 16 or a system not using the 
gas as fuel complying with the Code.

1.2.54 Turret compartments are those spaces and trunks that 
contain equipment and machinery for retrieval and 
release of the disconnectable turret mooring system, high 
pressure hydraulic operating systems, fire protection 
arrangements and cargo transfer valves.

3 It is Lloyd’s Register policy to consider documents footnoted in the text of the Code to apply, unless the administration specifically advises otherwise

Analysis

Goal
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Analysis  These requirements for thermal oxidation and 
turret compartments have been added because 
this type of equipment or facility was not used 
when the original IGC Code was developed.

1.4  Surveys and Certification

Analysis  Changes to this section mean that the Code will 
use the Harmonised Survey System as the default 
survey system. As the majority of flags have 
adopted the harmonised system there is no impact.

Chapter 2 – Ship Survival 
Capability and Location of  
Cargo Tanks
Goal  To ensure that the cargo tanks are in a protective 

location in the event of minor hull damage, and that 
the ship can survive the assumed flooding conditions.

2.2.2/3 For ships subject to either the old or new IGC 
Codes (i.e., all gas carriers constructed on or after 
1 July 1986), the International Code on Intact 
Stability, 2008 (the 2008 IS Code) applies.

Analysis  No major impact is envisaged as a result 
of paragraphs 2.2.2/3. Almost all flag 
administrations have adopted the IS Code 
stability criteria, which are also used for assessing 
the intact stability for ships built based on the 
old IGC Code.

2.2.6 For all ships subject to the IGC Code, a stability 
instrument is required to be installed on board. 
The instrument should be able to calculate the 
intact stability and assess a loading condition 
with respect to damage stability requirements 
based on a predefined set of standard damage 
cases (IACS UR L5 Type 3 program) or by using 
approved limiting KG/GM curves (IACS UR L5 Type 
2 program)

 This requirement applies retrospectively, based 
on the 2008 IS Code, as follows:

 – For newbuilds, on or after 1 July, 2016

 – For existing ships (constructed before 1 July,   
 2016), at the first scheduled special survey  
 after 1 July, 2016, but not later than 1 July,   
 2021.

Analysis  It is expected that this will have an impact on 
new ship building costs. 

2.2.7 Specifies that the administration may waive 
the requirements in 2.2.6 for: ships which are 
on a dedicated service; ships where stability 
verification is carried out remotely through a 
means approved by the administration; ships 
operating only based on the approved loading 
conditions; or ships provided with approved 
limiting KG/GM curves for intact and damage 
stability. This waiver is available to ships 
constructed before 1 July, 2016, only.

2.4 Location of cargo tanks

 Changes the location of the cargo tanks to 
increase their distance from the ship’s shell. The 
separation (d) between the cargo tanks and the 
side shell is now to be between 0.8 metres and 
2.0 metres (m) as a function of the volume of 
individual tanks (Vc). 

 Where:

Vc  corresponds to 100% of the gross design volume of the 
individual cargo tank at 20°C, including domes and 
appendages (see figures 2.1 and 2.2)/ For the purpose of 
cargo tank protective distances, the cargo tank volume is 
the aggregate volume of all the parts of tank that have a 
common bulkhead(s); and

“d” is measured at any cross section at a right angle from the 
moulded line of outer shell.

Analysis  Definitions, “Vc” and “d”, may lead to 
disagreement during ship design. In this 
respect “Vc” is the sum of volumes of port and 
starboard sides of a cargo tank where the tank 
has a centreline liquid tight bulkhead and “d” 
is measured at any cross section at right angles 
to the outer shell, similar to MARPOL Annex I, 
Regulation 19.3.1. 

 As in the old IGC Code, the distance of the cargo 
tanks inboard is determined according to the ship 
type: however, type 3G ships are now separated 
from types 2G and 2PG. The calculation formula 
and the definition of distances are presented more 
clearly and comprehensively in the new Code.

 Although the minimum required distance 
between the ship’s shell and cargo tanks is now 
increased, the effect on new designs is not 
expected to be major except for when designing:

 – small vessels carrying LNG

 – some large LNG ships with narrow wing  
 ballast tanks; and

 – fully refrigerated LPG ships. 

2.6.1 Based on the old IGC code, a type 3G ship less 
than 125m in length should be assumed to 
sustain damage anywhere in its length except 
involving transverse bulkheads at a distance 
more than the minimum side damage extent, and 
except damage involving the machinery space 
(practically, one compartment damage excluding 
the engine room). In the new Code, for Type 3G 
ships less than 80m in length, the engine room, 
when located aft, is not to be considered as a 
damaged space. For Type 3G ships 80m in length 
or more, the assumed damage scenarios, based 
on the side and bottom damage extent, should 
include the machinery space.

Analysis  All new designs for ships between 80m and 
125m will be affected. Designers should carefully 
consider the size of the engine room and the 
related openings including any door(s) to the 
steering gear room located on the aft bulkhead.
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2.7 Introduces minor changes to the definition of the 
stability criteria. As in the old Code, the residual 
stability for the intermediate stages of flooding 
shall not be significantly less than that at the final 
equilibrium after flooding. However, the ability for 
the administration to permit exemptions regarding 
the damage stability requirements has been removed. 

Analysis  This will have no impact except for small vessels 
not able to comply with the damage stability 
requirements by design.

Chapter 3 – Ship Arrangements
Goal  To ensure that the cargo containment and handling 

system are located such that the consequences 
of any release of cargo will be minimized, and to 
provide safe access for operation and inspection. 

3.1.1 Specifies that alternative arrangements, including 
locating category A machinery spaces forward, may 
be accepted based on SOLAS regulation II-2/17, after 
further consideration of involved risks, including risk 
of cargo release and mitigation methods.

3.1.4/5 Introduces new requirements to address internal 
turret compartments. 

Analysis  These sections contain structural fire protection 
requirements and a requirement to carry 

out a risk analysis to evaluate the risk of fire 
propagation from the turret compartments and 
identify preventive measures.

 As with paragraph 1.1.10, paragraphs 3.1.4/5 have 
been added to apply to FLNGs and FSRUs.

Move Old paragraphs 3.1.5/6 have moved to the 
chapter 5 piping requirements.  

3.2.4.4 Clarifies that where outside the hazardous area, 
a single door access for the forecastle facing the 
cargo area is acceptable.

3.2.5 Clarifies structural fire protection of windows 
and side scuttles.

3.2.6 Clarifies that, when carrying toxic gases, spaces 
not normally manned and cargo control rooms 
within the cargo area are excluded from the 
original requirement of closing devices operated 
from within the space. 

3.2.7 Clarifies location of turret system control rooms 
and machinery spaces within the cargo area.

Analysis  These requirements have been added to include turret 
compartment arrangements for FLNGs and FSRUs.

3.3.1 Subject changed from “cargo pump rooms and cargo 
compressor rooms” to “cargo machinery spaces and 
turret compartments”. The cargo machinery space 
definition includes cargo process units (for example, 
units supplying fuel to the engine room).

 The reference to SOLAS has been changed from 
SOLAS II-2/9.2.4 to SOLAS II-2/4.5.10. 

3.3.5 Clarifies escape route provisions in cargo 
machinery spaces. At least two are required, 
though a single escape may be accepted if the 
maximum travel distance is five metres or less.

3.3.7 Introduces new requirement for turret 
compartments, for explosion risk analysis and 
pressure relieving devices.

Analysis  Paragraph 3.3.7 has been added to apply to 
FLNGs and FSRUs.

3.5.3.1.1  Changes the access to all cargo tanks from “direct 
from the open deck” to “direct from the weather 
deck”.

3.5.3.1.3  Changes the current definition from “direct or 
indirect access from the open weather deck” to 
“direct or indirect access from the weather deck”.

3.5.3.1.4  Circular access openings to type C tanks shall have a 
diameter of not less than 600mm. 

Analysis  The new and old IGC Code are essentially the 
same for this section. Access arrangements 
remain the same in the new IGC in principle; 
i.e., for ships having Type A or Type B tanks 
requiring a secondary barrier, the wing tanks 
are hazardous areas (based on electrical aspects)  
as per the definition given in Chapter 1.2.24.5. 
However, Chapter 3.5.3.2 allows horizontal or 
vertical access openings smaller than 600 mm x 
600 mm or 600 mm x 800 mm in the wing tanks if 
access is from the weather deck.
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3.5.3.4 Adds requirements to provide inspection access. 

3.5.3.5 Clarifies distances, as shown in the figures below 
and right. 

Analysis  This requirement is from the IACS Unified 
Interpretation (UI) GC6. 

3.5.4 Access from the open weather deck to non-hazardous 
areas shall be located outside the hazardous areas as 
defined in chapter 10, unless the access is by means of an 
air lock in accordance with 3.6.

Analysis  The absolute value of 2.4 metres above the 
weather deck has been removed from old 
paragraph 3.5.4. Now it refers to “outside the 
hazardous areas”, as defined in Chapter 10.

3.5.5 Introduces requirement  for two independent 
accesses for turret compartments.

Analysis  Paragraph 3.5.5 has been introduced to apply to 
FLNGs and FSRUs. 

3.5.6 Access from a hazardous area below the weather deck to a 
non-hazardous area is not permitted.

Analysis  Paragraph 3.5.6 of the new Code states that access 
from a hazardous area below the weather deck 
to a non-hazardous area is not permitted. There 
were some cases where gas tight manholes were 
arranged on the engine room bulkhead but were 
closed in the seagoing condition and a notice was 
placed on the manhole cover. According to the 
new IGC Code, this would not be accepted. 

3.6.1 Specifies that the airlock shall be artificially 
ventilated from a non-hazardous area and 
maintained at an overpressure to the hazardous 
area on the weather deck.

3.6.2 New footnote refers to the International 
Electrotechnical Commission Standard IEC60092- 
502:1999 on the design and installation of Airlocks.

3.8.2 Bow or stern loading and unloading lines shall not be 
used for the transfer of toxic products as specified in 
1.2.53, where the design pressure is above 2.5 MPa

Move Old paragraph 3.8.3 dealing with cargo piping 
and related piping equipment outside the cargo 
area has moved to Chapter 5.
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Chapter 4 – Cargo Containment 
Goal  To ensure the safe containment of cargo under all 

design and operating conditions having regard to 
the nature of the cargo carried. 

 This will include measures to:

 1 . provide strength to withstand defined loads;
 2.  maintain the cargo in a liquid state;
 3.  design for or protect the hull structure from  

 low temperature exposure; and
 4.  prevent the ingress of water or air ~ into 

 the cargo containment system. 

 Chapter 4 has been completely reorganised. 
It covers general requirements for all types of 
containment systems first. These are followed  
by requirements for individual tank types. 

 The commentary section below highlights the 
main changes throughout the whole chapter. 
Then we look at the chapter part by part.  

4.1 Introduces new definitions.

4.3 Introduces new statement of functional 
requirements.

4.4 Introduces cargo containment safety principles.

4.7 Introduces requirements for partial secondary 
barriers and small leak protection systems.

4.10–15 Restate design loads. Categorise loads as; 
permanent, functional, environmental or accidental.

4.17 Introduces three-dimensional von Mises Huber 
equations.

4.18 Introduces design conditions including ultimate 
design conditions.

4.19 Introduces the main goal for materials and 
construction.

4.20 Introduces the main goal for construction processes.

4.21.3 Provides allowable stress criteria for prismatic 
Independent Type A tanks.

4.22.3 Provides allowable stress criteria for prismatic 
Independent Type B tanks.

4.23.3.1 Changes allowable stress criteria for Independent 
Type C tanks to comply with recognised pressure 
vessel codes.

4.24 New statement of design basis and 
considerations for membrane tanks.

4.24.6 New statement of fatigue requirements for 
membrane tanks.

4.24.8 Restates required design development testing for 
membrane tanks.

4.27 Introduces requirements for cargo containment 
systems (CCS) with novel configurations and 
references the future development of “Guidance 
on Limit State Design”. 

4.28 Introduces guidance notes for calculations 
related to Chapter 4. 

4.1.5 Membrane tanks are non-self-supporting tanks that 
consist of a thin liquid and gas tight layer (membrane) 
supported through insulation by the adjacent hull 
structure. Membrane tanks are covered in 4.24.

Analysis  This definition is similar to the old Code, 
paragraph 4.2.2.1, but now states that the 
membrane is a ‘’liquid and gas tight’’ layer. The 
clarity of this definition may be questioned 
by designers as some existing membrane 
arrangements are not 100% gas tight. 

Part A – Cargo Containment 
4.3.3 Cargo containment systems shall be designed with 

suitable safety margins:

Analysis  Designers may ask “What is a suitable safety 
margin acceptable to class?”. Safety margins are 
defined in the applicable LR Rules.  

4.3.6 An inspection/survey plan for the cargo containment 
system shall be developed and approved by the 
Administration or recognized organization acting on its 
behalf. The inspection/survey plan shall identify areas 
that need inspection during surveys throughout the 
cargo containment system’s life and, in particular, all 
necessary in-service survey and maintenance that was 
assumed when selecting cargo containment system design 
parameters. Cargo containment systems shall be designed, 
constructed and equipped to provide adequate means of 
access to areas that need inspection as specified in the 
inspection/survey plan. Cargo containment systems, 
including all associated internal equipment, shall be 
designed and built to ensure safety during operations, 
inspection and maintenance (see 3.5).

Analysis  This relates closely to the new paragraph 3.5 
access arrangements (see page 6) and the 
paragraph 4.18.2 fatigue design considerations.  
In particular, it relates closely to new IGC 4.18.2.9 
which contains requirements for tank members 
where leakage monitoring systems do not work 
until cracks reach a critical state and in-service 
inspection plans do not show visual detection  
of cracks. 

 In this case, the fatigue design criteria Cw (the 
fatigue damage factor) is reduced to 0.1 or the 
crack propagation period is increased to three 
times the lifetime of the tank. However, for tank 
members where the in-service inspection plan 
can demonstrate cracks are visually detectable in-
service, Cw can be increased to 0.5 and the crack 
propagation period can be decreased to three 
times the inspection interval, as shown in the 
new IGC Code, paragraph 4.18.2.8.

  Owners and builders should develop an in-service 
inspection plan for class approval as this will 
affect fatigue design of cargo tanks.

4.6.2.2 Specifies that the secondary barrier needs to 
be designed so that its function is not impaired 
by physical, mechanical, or operational events 
within the cargo tank that could cause failure of 
the primary barrier, and vice versa.

Analysis
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Analysis  This means the secondary barrier and the primary 
barrier should not be integral. This excludes some 
novel containment systems if failure of the primary 
member directly affects the secondary member.

4.6.2.5 The design of the secondary barrier shall be such that:

 the methods required in .4 above shall be approved by 
the Administration or recognized organization acting on 
its behalf and shall include, where applicable to the test 
procedure:

 .1  details on the size of defect acceptable and the location  
 within the secondary barrier, before its liquid-tight  
 effectiveness is compromised

Analysis  This means that acceptance in service will require 
the critical defect sizes of the secondary barrier 
to be defined.  

4.8.3 Supports and supporting arrangements shall withstand the 
loads defined in 4.13.9 and 4.15, but these loads need not 
be combined with each other or with wave-induced loads.

Analysis  This means that “supporting arrangements”, 
including the inner hull for membrane 
containment systems, must be capable of 
withstanding collision loads referred to in 
paragraph 4.15.

 LR has checked the transverse bulkheads for 
all LR classed MARK III ships against collision 
loads for many years, despite it not being a 
clearly described requirement of the old IGC 
Code. 

4.9.1 Cargo containment systems shall be designed for the 
loads imposed by associated structure and equipment. 
This includes pump towers, cargo domes, cargo pumps 
and piping, stripping pumps and piping, nitrogen piping, 
access hatches, ladders, piping penetrations, liquid 
level gauges, independent level alarm gauges, spray 
nozzles, and instrumentation systems (such as pressure, 
temperature and strain gauges).

Analysis  Whereas this has been done in the past for 
pump tower base supports, domes, “and other 
attachments” in accordance with old IGC Code 
paragraph 4.3.1.1, paragraph 4.9.1 in the new 
Code defines what those other attachments 
are. Spray nozzles are now among the defined 
attachments, and this may require more specific 
account to be taken of the sloshing loads 
imparted by them onto the containment system.

 LR has required this to be investigated for 
membrane ships in the past, and designers have 
submitted studies to LR. 

Part B – Design loads
4.13.1 Loads arising from the operational use of the tank system 

shall be classified as functional loads. All functional loads 
that are essential for ensuring the integrity of the tank 
system, during all design conditions, shall be considered. 
As a minimum, the effects from the following criteria, 
as applicable, shall be considered when establishing 
functional loads:

 .7  test loads;

Analysis  This means that test loads are included as functional 
loads; they were omitted in the old IGC Code 
paragraph 4.3.1.1. 

4.13.2.3 Subject to special consideration by the Administration 
and to the limitations given in 4.21 to 4.26, for the 
various tank types, a vapour pressure Ph higher than Po 

may be accepted for site specific conditions (harbour or 
other locations), where dynamic loads are reduced. Any 
relief valve setting resulting from this paragraph shall be 
recorded in the International Certificate of Fitness for the 
Carriage of Liquefied Gases in Bulk.

Analysis  This officially introduces ‘Ph higher than Po‘; this 
is not new for gas ships that have an increased 
vapour pressure setting in harbour conditions.

4.13.4.1 Transient thermally induced loads during cooling down 
periods shall be considered for tanks intended for cargo 
temperatures below -55°C.

Analysis  This means that transient thermal loads are 
required to be considered.

4.13.7 Loads or conditions associated with construction and 
installation, e.g. lifting, shall be considered.

4.14.3.1 The sloshing loads on a cargo containment system and 
internal components shall be evaluated based on allowable 
filling levels.

4.14.4 Snow and ice loads

 Snow and icing shall be considered, if relevant.

Analysis  This section recognises that there may be filling 
restrictions for containment systems.  

 This was not mentioned in the old IGC Code, 
and could have been seen as contrary to 
old paragraph 1.4.1, which did not permit 
operational methods to be used as an alternative 
to fittings, materials, etc., though in practice that 
interpretation has never been made.

4.14.5 Introduces requirement that loads due to 
navigation in ice shall be considered for vessels 
where intended for such service. 

 This refers to the vibration which can occur 
when a ship is passing through ice, which is now 
specifically mentioned, whereas hull vibration 
effects were only referred to generally in the old 
IGC Code paragraph 4.4.2.4

Part C – Structural Integrity

4.18.1 Ultimate design condition 

 Structural capacity may be determined by testing, or by 
analysis, taking into account both the elastic and plastic 
material properties, by simplified linear elastic analysis or 
by the Code provisions. 

4.18.1.1 Plastic deformation and buckling shall be considered.

Analysis  These paragraphs appear to permit  
consideration of plastic behaviour and that  
non-linear behaviour may be taken into account   
in the design calculations “by Code provisions”. 

Analysis
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4.18.2.4.2  The S-N curves shall be based on a 97.6% probability of 
survival corresponding to the mean-minus-two-standard-
deviation curves of relevant experimental data up to final 
failure. Use of S-N curves derived in a different way 
requires adjustments to the acceptable Cw values specified 
in 4.18.2.7 to 4.18.2.9.

Analysis  This introduces clear design S-N curves for initial 
crack calculation.

4.18.2.6.1  Where the size of the secondary barrier is reduced, as 
is provided for in 4.4.3, fracture mechanics analyses of 
fatigue crack growth shall be carried out to determine:

 .1 crack propagation paths in the structure;

 .2 crack growth rate;

 .3 the time required for a crack to propagate to cause a  
 leakage from the tank;

 .4 the size and shape of through thickness cracks; and

 .5 the time required for detectable cracks to reach a 
 critical state.

 The fracture mechanics are, in general, based on crack 
growth data taken as a mean value plus two standard 
deviations of the test data.

Analysis  This introduces clear design criteria for crack 
propagation analysis.

4.18.2.9  In particular locations of the tank, where effective defect 
or crack development detection cannot be assured, the 
following, more stringent, fatigue acceptance criteria shall 
be applied as a minimum:

 Cw shall be less than or equal to 0.1.

 Predicted failure development time, from the assumed 
initial defect until reaching a critical state, shall not be 
less than three times the lifetime of the tank.

Analysis  This means that an enhanced safety factor of 0.1 or 
less is required for some areas of the containment 
system, particularly the attachment of the pump 
tower base support to the inner bottom. The safety 
factor was previously given as 0.5. 

 This requirement covers the primary members of 
prismatic Type B containment systems.

4.18.3.1 The accident design condition is a design condition 
for accidental loads with extremely low probability of 
occurrence.

4.18.3.2 Analysis shall be based on the characteristic  
values as follows:

 Permanent loads: Expected values

 Functional loads: Specified values

 Environmental loads: Specified values

 Accidental loads: Specified values or expected values

Part D – Materials and Construction

Goal  To ensure that the cargo containment system, 
primary and secondary barriers, the thermal 
insulation, adjacent ship structure and other 
materials in the cargo containment system are 
constructed from materials of suitable properties 
for the conditions they will experience, both in 
normal service and in the event of failure of the 
primary barrier, where applicable.

4.19.1.1 To determine the grade of plate and sections used in 
the hull structure, a temperature calculation shall be 
performed for all tank types when the cargo temperature 
is below -10°C. The following assumptions shall be made 
in this calculation:

 .1   the primary barrier of all tanks shall be assumed to  
 be at the cargo temperature;

 .2  in addition to .1, where a complete or partial 
 secondary barrier is required, it shall be assumed 
 to be at the cargo temperature at atmospheric 
 pressure for any one tank only;

Analysis  This means that, for the purpose of hull steel 
grade selection, only one adjacent tank needs to 
be assumed to have a failed primary barrier, not 
both sides as in the old IGC Code. This may slightly 
reduce the required heat input into the transverse 
cofferdams, enabling grade A steel to be used.

Part E – Tank Types

4.22.3.1.2 For type B independent tanks, primarily constructed  
of plane surfaces, the allowable membrane equivalent  
stresses applied for finite element analysis shall not  
exceed:

 .1 for nickel steels and carbon-manganese steels, 
 the lesser of Rm /2 or Re /1.2;

 .2 for austenitic steels, the lesser of Rm /2.5 
 or Re /1.2; and

 .3 for aluminium alloys, the lesser of Rm /2.5 
 or Re /1.2.

 The above figures may be amended, taking into account 
the locality of the stress, stress analysis methods and 
design condition considered in acceptance with the 
Administration.

Analysis  This is the stress criteria generally applied 
to the primary members of prismatic Type B 
containment systems in LR. This is the first time it 
has been included in the IGC Code.

4.23.1.1 The design basis for type C independent tanks is based 
on pressure vessel criteria modified to include fracture 
mechanics and crack propagation criteria. The minimum 
design pressure defined in 4.23.1.2 is intended to ensure 
that the dynamic stress is sufficiently low, so that an 
initial surface flaw will not propagate more than half the 
thickness of the shell during the lifetime of the tank.
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4.23.1.2 The design vapour pressure shall not be less than:

Po = 0.2 + AC(pr)1.5 (MPa)

where: 

    

  with:

σm =  design primary membrane stress;

ΔσA = allowable dynamic membrane stress  
 (double amplitude at probability level  
 Q = 10-8) and equal to:

- 55 N/mm2 for ferritic-perlitic, 
martensitic and austenitic steel;

- 25 N/mm2 for aluminium alloy 
(5083-O);

 C   = a characteristic tank dimension to be taken as 
the greatest of the following:

h, 0.75b or 0.45ℓ,

with:

h = height of tank (dimension in ship’s 
vertical direction) (m);

b = width of tank (dimension in ship’s 
transverse direction)(m);

ℓ = length of tank (dimension in ship’s 
longitudinal direction) (m);

 ρr   = the relative density of the cargo (ρr = 1 for 
fresh water) at the design temperature.

When a specified design life of the tank is longer than 108 wave 
encounters, ΔσA shall be modified to give equivalent crack propagation 
corresponding to the design life.

Analysis  This introduces a clear design philosophy for Type 
C tanks where fatigue stress range is less than 
fatigue limit.

4.24.2 Design considerations

4.24.2.1 Ultimate design events:

 .1  tensile failure of membranes;

 .2  compressive collapse of thermal insulation;

 .3  thermal ageing;

 .4  loss of attachment between thermal insulation 
 and hull structure;

 .5  loss of attachment of membranes to thermal 
 insulation system;

 .6  structural integrity of internal structures and their 
 supporting structures;

 .7  failure of the supporting hull structure.

4.24.6.5 Structural element not accessible for in-service 
inspection, and where a fatigue crack can develop without 
warning to cause simultaneous or cascading failure of 
both membranes, shall satisfy the fatigue and fracture 
mechanics requirements stated in 4.18.2.9.

Analysis  This means it may be necessary to assess crack 
propagation for the weld junction of the pump 
tower base support and the inner hull.

Part G – Guidance

4.28.1.2 Specifies that for large tanks, an acceleration 
ellipsoid, taking account of transverse vertical 
and longitudinal accelerations, should be used.

Analysis  Only the acceleration ellipsoid (i.e., 3D calculation 
for resolved acceleration vector) has remained 
in the new Code. The ellipse (2D calculation) has 
been removed. 

Chapter 5 – Process Pressure Vessels 
and Liquids, Vapour and Pressure 
Piping Systems
Goal  To ensure the safe handling of all cargo and process 

liquid and vapour, under all operating conditions, 
to minimize the risk to the ship, crew and to the 
environment, having regard to the nature of the 
products involved.

 The requirements in Chapter 5 have been 
reorganised into: general; system requirements; 
installation requirements; piping system 
component requirements; materials; and testing.

5.2.1.1 Incorporates the general arrangement 
requirements from old paragraph 3.1.5. 

5.2.1.2 New requirements for the safe collection and 
disposal of released cargo fluids. 

5.2.1.3 New requirements for preventing the formation 
of flammable mixtures. 

5.2.1.4 New requirement for preventing ignition of 
flammable liquids or gases and vapours released.

5.2.1.5 New requirement for limiting the exposure of 
personnel to fire and other hazards. 

5.2.2.2 New requirements to drain outmost section of 
manifold.

5.3.1 Incorporates requirements for emergency cargo 
jettisoning arrangements from old paragraph 3.1.6.

5.3.2 Incorporates requirements for bow and stern 
loading arrangements from old paragraphs 3.8.1,  
3.8.3.3.

5.3.3 Introduces requirements for piping systems 
serving turret compartments. 

5.3.4 Incorporates fuel gas piping requirements from 
old chapter 16. 

5.4.1 New requirements for the ‘10 times the relief 
valve set pressure’ 

 Paragraph 5.4.1 will have repercussions. 

5.4.2.5 Same requirements as old paragraph 5.2.3.2.5, 
but allows for booster pumps when used in both 
series and parallel operation.

Analysis
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5.4.3 New requirement for parts subject to surge 
pressures. 

5.4.4 New requirements for the design pressure of the 
outer pipe or duct of gas fuel systems.  

5.5 Restates requirements for valves in the cargo 
system, with references to the new emergency 
shutdown (ESD)  system requirements in 
paragraph 18.10, including cargo tank 
connections and cargo manifold connections.

5.5.2.2 New requirements for the option to use a single 
valve complying with specific ESD requirements.

5.5.4 New requirements for excess flow valves.  

5.6 Clarifies the requirements for cargo transfer 
arrangements. 

5.6.2 New requirements for the set pressure not to 
exceed Ph, as defined in 4.13.2; this has been 
previously applied for Moss designs. 

5.6.5 New requirements for cargo sampling 
connections. 

5.6.6 New requirements for cargo filters.

5.7.3 New requirements for water curtains.

5.11.4 New requirements for design of high-pressure 
fuel gas system piping. 

5.11.6.3 New requirement that all ESD valves shall be  
of the ‘fire closed’ type. 

5.12.3 New requirements for cargo piping insulation 
systems.

5.12.4 Incorporates requirements specifically targeted 
towards ammonia LPG with hydrogen sulphide 
from old 17.13.

5.13.1.1.2 New requirement that flow or capacity shall be 
certified to a recognised standard for each size 
and type of valve (the old Code requirements 
applied to relief valves only).

5.13.1.1.3 New requirement for the term ‘rated pressure’ 

 Rated pressure may need to be defined. 

5.13.1.1.4 New requirements for fire testing of emergency 
shutdown valves made from material with a 
melting temperature lower than 925°C.

5.13.1.2 New requirements. Includes the ‘where required’ 
relaxation from old paragraph 5.3.2.2

5.13.1.2.2 New requirements. Removes the requirement 
for test to be undertaken at minimum design 
temperature, which was in old paragraph 
5.3.2.2.2 

5.13.2.1 New requirements. Removes relaxation for 
internal open ended pipework, which was in old 
paragraph 5.5.1.

5.13.2.2 New requirements. In addition to old paragraph 
5.5.2, it now allows pneumatic pressure testing at 
1.25 times design (working) pressure. 

5.13.2.4 New requirements for pressure testing outer pipes 
or ducts of double wall gas-fuel piping systems. 

Analysis  Changes within this chapter will need to be 
considered when designing:

 – turret compartment transfer systems

 – valves in the cargo system

 – cargo transfer arrangements

 – cargo piping insulation systems, including 
analysis of risk of stress corrosion cracking

 – testing requirements of piping components 
introduced for:

 – ESD

 – double wall gas-fuel piping systems

 – capacity of pipeline relief valves. 

Chapter 6 – Materials of 
construction and quality control
Goal  To identify the required properties, testing 

standards and stability of metallic and non-
metallic materials and fabrication processes used 
in the construction of cargo containment and 
piping systems to ensure they serve the functions 
for which they have been selected, as required in 
chapters 4 and 5.

6.1 Definitions  added for rolled products (piece 
and batch) and heat treatment types (controlled 
rolling (CR), thermo-mechanical controlled 
processing (TMCP) and accelerated cooling (AcC)).

6.2.1 Requires the manufacturer to implement a 
quality assurance /quality control programme.

6.3.4 Specifies that additional tests such as macro-
section, micro-section and hardness may be 
required by the administration.

Analysis  Paragraph 6.2.1 means that manufacturers will 
be required to demonstrate the effectiveness of 
quality assurance and quality control programmes 
to the satisfaction of the attending surveyor. 

Table 6.1 Fully killed fine grain steel is now required for 
all material thicknesses (in the existing Table 6.1 
fine grain steel is required only for the thickness 
above 20 mm).

Table 6.1 Note 2 specifies that Charpy impact tests are not 
required for pipes. 

 Note 4 states controlled rolling procedure or 
TMCP may be used as an alternative.

 LR will require the material to comply with the 
Rules for Materials; this will require impact 
testing for some pipe material grades.

Table 6.2 Note 4 states controlled rolling procedure or 
TMCP may be used as an alternative.

Table 6.3 Note 4 clarifies that thickness greater than 25 
mm may be selected for 9%Ni steels, austenitic 
stainless steels and aluminium alloys. 

 Note 6 allows TMCP steels to be used subject to 
acceptance by the administration.

Analysis
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Table 6.5 The grades now include requirements for hull 
steel grade FH. 

Analysis  Shipbuilders will need to take these requirements 
into account when ordering materials. This 
may affect any current materials or purchase 
specification that they are currently using.

 Operators will need to consider these 
requirements at a ship’s technical specification 
and/or plan appraisal stages

6.5 Clarifies that this section relates to metallic 
materials.

6.5.2 Specifies that consumables intended for welding 
of cargo tanks are to be in accordance with 
recognised standards. Other agreement with the 
administration is no longer considered by the Code.

6.5.3.5.1 Clarifies the under matching weld strength 
requirement for aluminium alloy weld joints.

6.5.5 Removes the drop weight test option for 
production testing of type A & B independent 
tanks and semi-membrane tanks (included in 
paragraph 6.3.6.2.2 of the old Code).

Type A Tanks: Recognises that an approved ultrasonic 
test procedure may be conducted in lieu of 
radiographic testing, but requires supplementary 
radiographic testing to be carried out at selected 
locations to verify the results.

Type C Tanks: Contains post-weld heat treatment and 
NDE requirements (transferred from Chapter 
4 of the old Code) and again recognises that 
ultrasonic testing may be accepted as a partial 
substitute for radiographic testing.

6.7 Adds new Appendix 4 requirements for  
non-metallic materials.

Analysis   While Appendix 4 is included as guidance, 
there are aspects which need to be complied 
with if non-metallic materials are selected; the 
client/manufacturer has to comply with these 
requirements.

Chapter 7 – Cargo Pressure/
Temperature Control
Goal  To maintain the cargo tank pressure and 

temperature within design limits of the 
containment system and/or carriage requirements 
of the cargo.

7.1 Introduces liquid cargo cooling as a method of 
control.

7.1.3 Allows venting of cargo to maintain cargo tank 
pressure and temperature, but only in emergency 
situations.

 7.3.1.4 New requirement for disposal of waste gases 
from reliquefaction systems. For systems that  
produce a waste stream containing methane 
during pressure control operations within the 
design conditions, these waste gases, as far as 

reasonably practicable, are disposed of without 
venting to atmosphere.

7.4 Introduces requirements for thermal oxidisation 
of vapours; this will include boilers and gas 
combustion units.

7.5 Clarifies requirements for pressure accumulation 
systems. 

7.6 Clarifies requirements for liquid cargo cooling.  

7.7 Restates requirements for segregation.

7.8 Introduces requirements for availability of 
systems and supporting auxiliary services so that:

 – control can be maintained in case of a single  
 failure

 – redundant piping systems are not required

 – there is redundancy for heat exchangers

 – there is leak detection of toxic or 
 flammable vapours from cargo heating or 
 cooling mediums. 

Analysis  This section clarifies the redundancy 
requirements which in the old IGC Code were 
open to interpretation.

 The new requirement for leak detection of all 
overboard discharges could require further 
clarification as large quantities of liquid gas can be 
pumped overboard when changing grades of LPG 
cargoes. It is possible that this will be discussed 
further within IACS and at the IMO. 

Chapter 8 – Vent Systems  
for Cargo Containment
Goal  To protect cargo containment systems from 

harmful overpressure or underpressure at all times.

8.2.1 Requires that each cargo tank, independent of 
size, should be fitted with at least two pressure 
relief valves of approximately equal capacity.

Analysis  This applies even to small tanks with a volume 
not exceeding 20m3. The previous relaxation for 
small tanks has been removed. 

8.2.2 Refers to IACS UI GC9 on adequately sized 
pressure relief devices for interbarrier spaces. 
For membrane systems, designer involvement is 
required for adequate sizing of pressure relief 
valves (PRVs).

8.2.3 Makes the requirements for PRVs mandatory. 
There is no relaxation.  

8.2.4  This paragraph (related to temperature 
requirements for PRVs fitted to pressure relief 
systems) has been rearranged, adding 8.2.4.4 
below. 

8.2.4.4 New requirement for sensing and exhaust lines 
on pilot operated relief valves to be of suitably 
robust construction to prevent damage.

8.2.5.1 New requirement that PRVs are to be type tested. 
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Covers what type testing shall include:

8.2.5.1 .1 verification of relieving capacity

8.2.5.1 .3 sea tightness testing

8.2.5.1 .4 testing in accordance with recognised 
standards (stated codes ISO 21013-1:2008). 

Analysis  These changes will result in safety relief valves 
being type approved. Seat tightness testing 
is also included and is part of Type Approval. 
The use of specific Codes is now included as a 
footnote. 

8.2.9 Requires means of emergency isolation of PRVs  
in the event of failure.

Analysis  This has been included to end practices generally 
considered unsafe such as using a temporary 
‘balloon’ to stop flow of vapour through the 
relief valve inlet pipe.

Deletion Old section 8.3 concerning liquid level control 
pressure relief valves has been deleted because 
changes to chapter 15 make it redundant. 

Analysis  These requirements have been overtaken by Type 
C tanks being loaded in accordance with Chapter 
15, paragraph 15.1.5. 

8.4.3-5 Provides more detailed requirements for 
upstream and downstream pressure losses for 
vent piping systems.

Analysis  The majority of these requirements are contained 
in IMO Resolution A.829(19) – Guidelines for 
the Evaluation of the Adequacy of Type C Tank 
Vent Systems, which is referenced in the LR 
Rules and Regulations for the Construction 
and Classification of Ships for the Carriage of 
Liquefied Gases in Bulk.

Analysis  The changes to Chapter 8 will have a significant 
impact with regard to relief valves, as they can 
now be positioned both up and down stream of 
each valve.

Chapter 9 – Cargo Containment 
System Atmosphere Control
Goal  To enable monitoring of the integrity of the 

containment system and to ensure that the atmosphere 
within the system and hold spaces is maintained in a 
safe condition at all times that the ship is in service.

9.1.2 Based on old paragraph 9.1.3 with minor wording 
amendments. 

9.1.4 Clarifies requirements for gas sampling points in 
cargo pipework. The intent is the same as in the 
old IGC Code. 

Deletion Old paragraph 9.2.4 related to requirements for 
internal insulation tanks environmental control 
arrangement has been removed.

9.3 Relaxes requirements for dry inert gas in 
surrounding space for cargoes carried in type C 
tanks at ambient temperature. 

9.4.4 Expands the requirements to prevent backflow in 
the inert gas system, adding a removable  spool 
piece to two non-return valves in the inert gas main.

9.4.6 New requirement to monitor the quantity of 
inert gas flowing into individual insulation spaces 
when the inert gas system is part of the required 
leak detection system.

Analysis  While this is a new requirement, it is in fact 
current practice in order to satisfy the criterion 
described in the USCG Letter of Compliance (LOC) 
issued on May 5th 1974 to the LNGC Descartes. 
The enclosure to the LOC states that the setting 
of the interbarrier leak detector alarm  is either 
“30% by volume” or “30% lower flammable 
limit (LFL)”, and that nitrogen flow rate has to be 
adapted accordingly.

 This criterion is used by GTT and published in a 
number of papers on risk-based studies of gas 
concentrations in membrane interbarrier spaces. 
Limited impacts are expected on ship design. 

9.5.1 Removes requirements for installations where inert 
gas is made on board by fractional distillation. 

Chapter 10 – Electrical Installations
Goal  To ensure that electrical installations are designed 

such as to minimize the risk of fire and explosion 
from flammable products, and that electrical 
generation and distribution systems relating to the 
safe carriage, handling and conditioning of cargo 
liquid and vapour are available.

Analysis  The requirements in this chapter should have no 
impact as they were already in place in either the 
amendments to the IGC Code introduced in 2006 
or in the LR Rules.

10.1 Introduces definitions for Zone 0, Zone 1 and 
Zone 2 Hazardous Areas. 

Analysis  These definitions were introduced in the IEC 
60092-502 Standard. 

10.2.2 Specifies that electrical installations for 
hazardous areas are to be consistent with the 
requirements of IEC 60092-502. 

10.2.4 Specifies that automatic isolation of non-certified 
equipment on detection of a flammable gas shall 
not be accepted as an alternative to the use of 
certified equipment.

Analysis  This is a new requirement but there is no 
impact. It has not been included in Rules and 
Regulations, but has been kept tacitly except 
undertaking risk assessment.

10.2.5 Divides hazardous areas into zones in accordance 
with recognised standards to facilitate the 
selection of appropriate electrical apparatus and 
the design of suitable electrical installations.

Analysis  This is a new requirement but there is no impact.  
The concept of zonal hazardous areas has been 
in place since 2006, based on the IEC 60092-502 
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Standard. Therefore, electrical equipment in 
hazardous areas has been selected and installed 
in accordance with this Standard.

10.2.6 Specifies that availability of electrical power 
supply to maintain cargo tank pressure and hull 
temperature is to be verified by a failure mode 
and effects analysis (FMEA). 

Analysis  The requirement for an FMEA will have an 
impact if the cargo tank pressure control or the 
hull temperature control are dependent on the 
electrical power supply to verify the robustness 
of the design to a single fault in the electrical 
system. The additional cost and time for carrying 
out an FMEA that makes sure ‘a single fault 
will not result in the loss of ability to maintain 
required services’ considering electrical and 
control engineering, will need to be considered. 

10.2.9 Clarifies the conditions for installation of 
submerged cargo pumps and their supply cables.

Analysis  This is a new requirement but there is no impact.  
As with 10.2.6, the requirement for an FMEA will 
have an impact if the cargo tank pressure control 
or the hull temperature control are dependent 
on the electrical power supply to verify the 
robustness of the design to a single fault in the 
electrical system.

 Chapter 11 – Fire Protection 
and Extinction

Goal  To ensure that suitable systems are provided to 
protect the ship and crew from fire in the cargo area.

11.1.1 Updates the references to applicable SOLAS 
requirements. 

11.2.1 Specifies that the minimum capacity of the fire 
pump should be sufficient to simultaneously 
supply two jets of water from fire hoses with 
19 mm nozzles at a pressure of at least 0.5 MPa, 
irrespective of the ship type or size.

11.2.2 Specifies that the minimum pressure at hydrants 
shall be 0.5MPa, irrespective of the ship size/type. 

11.2.3 Reformulates stop valve requirements. 

11.2.4 Specifies that all water nozzles used shall be of 
an approved dual-purpose type (i.e. spray/jet 
type) incorporating a shutoff.

11.2.5 Specifies that functional/leakage tests of pipes 
valves, fittings and assembled system are to be 
performed after installation.

11.3.1 Increases the capacity of the fixed water spray 
system to include the following additional 
spaces/components:

 – gas process units positioned on deck

 – all exposed ESD valves in the cargo liquid and  
 vapour pipes, including the master valve for  
 supply to gas consumers

 – exposed lifeboats, liferafts and muster 
 stations facing the cargo area, regardless of 
 distance to cargo area, and

 – any semi-enclosed cargo machinery spaces 
 and semi-enclosed cargo motor rooms.

11.3.2.1 Specifies that fire pump capacity is to be 
determined based on a water application rate 
of at least 10 l/m2/min for the largest projected 
horizontal surfaces and 4 l/m2/min for vertical 
surfaces.

11.3.3 The capacity of the water-spray pumps shall be capable of 
simultaneous protection of the greater of the following:

 .1 any two complete athwartship tank groupings, 
including any gas process units within these areas; or

 .2 for ships intended for operation as listed in 1.1.10, 
necessary protection subject to special consideration 
under 11.3.1 of any added fire hazard and the adjacent 
athwartship tank grouping,

11.3.4 The boundaries of superstructures and deckhouses 
normally manned, and lifeboats, liferafts and muster areas 
facing the cargo area, shall also be capable of being served 
by one of the fire pumps or the emergency fire pump, if a 
fire in one compartment could disable both fire pumps.

11.3.6 Specifies that piping, fittings and related 
components within the cargo area (except 
gaskets) shall be designed to withstand 925°C. The 
water-spray application system shall be arranged 
with in-line filters to prevent blockage of pipes 
and nozzles. In addition, means shall be provided 
to back-flush the system with fresh water. 

11.3.8 After installation, the pipes, valves, fittings and assembled 
system shall be subject to a tightness and function test.

11.4.1 Specifies that fixed dry chemical powder fire-
extinguishing systems on board shall be type 
approved in accordance with MSC.1/Circ.1315. 

11.4.2 New requirement to also deliver powder to any 
part of exposed gas process units. 

11.4.3 Specifies that the fire-extinguishing system is to 
be designed with two independent units that 
are suitably located so that dry powder can be 
delivered from either unit using at least two 
hand hose lines, or a combination of monitor/
hand hose lines, to any part of the exposed cargo 
liquid and vapour piping, load/unload connection 
and exposed gas process units that are intended 
to be protected. One hose line shall be provided 
at both the port and starboard sides at the end 
of the cargo area facing the accommodation and 
readily available from the accommodation.

11.4.6 Ships fitted with bow/stern load/unload connections shall 
be provided with independent dry powder unit protecting 
the cargo liquid and vapour piping, aft or forward of the 
cargo area, by hose lines and a monitor covering the bow/
stern load/unload complying with the requirements of 
11.4.1 to 11.4.5.

11.4.7 Ships intended for operation as listed in 1.1.10 shall be 
subject to special consideration.
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11.4.8 After installation, the pipes, valves, fittings and assembled 
systems shall be subjected to a tightness test and functional 
testing of the remote and local release stations. The initial 
testing shall also include a discharge of sufficient amounts 
of dry chemical powder to verify that the system is in 
proper working order. All distribution piping shall be 
blown through with dry air to ensure that the piping is free 
of obstructions.

11.5.1 Allows suitable fixed fire-extinguishing systems 
complying with the provisions of the FSS Code to 
be used for the protection of cargo compressor 
and pump rooms, taking into account the 
necessary concentrations/ application rate 
required for extinguishing gas fires.  

Analysis  The old IGC Code allowed only CO2 systems.

11.5.3 Provides requirements for fire-fighting systems 
for turret compartments. 

Chapter 12 – Artificial Ventilation 
in the Cargo Area
Goal  To ensure that arrangements are provided for 

enclosed spaces in the cargo area to control the 
accumulation of flammable and/or toxic vapours.

 This chapter has been aligned with the SOLAS 
amendments.

12.1 Requires that spaces required to be entered 
during normal cargo operations, ventilation 
ducts, air intakes and exhaust outlets shall 
be positioned in accordance with recognised 
standards; the footnote refers to the 
recommendation published by the International 
Electrotechnical Commission, in particular, to 
publication IEC 60092-502:1999. 

12.1.8 Clarifies the requirement for one redundant fan 
for a single fan failure or spare parts. 

12.1.10 Requires that for spaces protected by 
pressurization, ventilation shall be designed 
and installed in accordance with recognized 
standards; the footnote refers to the 
recommendation published by the International 
Electrotechnical Commission, in particular, to 
publication IEC 60092-502:1999. 

12.2.1 Clarifies that ventilation shall be capable of being 
achieved without the need for prior entry into 
the space to be ventilated.

12.2.2 Provides minimum number of air changes for 
fixed (eight air changes per hour) and portable 
ventilation equipment (16 air changes per hour) 
for spaces not normally entered.

Chapter 13 – Instrumentation and 
Automation Systems
Goal  To ensure that the instrumentation and automation 

systems provides for the safe carriage, handling 
and conditioning of cargo liquid and vapour. 

13.3 Restates requirements for high-level alarm and 
activation of shutdown valves. 

13.3.5 Requires means to verify location of sensors and 
instruction on testing at first loading after new 
building and each dry dock. 

13.3.7 Requires arrangements to be in place when 
means are provided for overriding overflow 
control system.

13.4 Clarifies pressure monitoring requirements. 

Move Paragraphs 13.1.2, 13.5.2 and 13.5.3 of the old 
Code have been moved to new section 13.7 for 
containment systems requiring a secondary barrier.

13.6 Requirements for gas detection system installations 
in permanent locations added for clarity.

13.6.16 Requires primary and secondary insulation spaces 
for membrane containment systems to have 
separate gas detection systems; only the alarm 
for the secondary insulation space is required to 
be set at the equivalent of 30% of LFL in air.

13.6.17 New requirements for alarm set point for engine 
crankcase (100% LFL). 

13.7 Introduces and clarifies requirements for cargo 
containment systems requiring a secondary 
barrier.

13.8 New section for automation systems.

13.8.2 Specifies that automation systems are to be 
provided in accordance with IEC60092-504.

13.8.3 Requires that hardware can be demonstrated as 
suitable for use in the marine environment by 
type approval or other means.

13.8.7 New requirement that the effect of single 
failures is to be limited by segregation between 
control, monitoring/alarm and safety functions.

13.8.8 New requirement that software is protected 
against unauthorised or unintended changes. 

13.8.9 New requirement for a change management 
process to safeguard against unexpected 
consequences of modification. 

13.8.10 New requirement to develop and use a 
programmable electronic system (PES) for 
integrated systems in accordance with ISO 15288 
and 17894. 

Analysis  Requirements 13.8.7 to 13.8.10 will have an 
impact. Unintended system operation or 
hazardous consequences to personnel, the vessel 
or the environment due to a component or 
sub-system failure will have to be determined 
and evaluated using an appropriate risk based 
technique which has to include machinery as well 
as the control, software and human interaction.

13.9 New section for systems integration. 

13.9.1 Requires mitigation of risk of harm to personnel 
or damage to installation or environment for the 
essential safety functions in normal and under 
fault conditions. 

Analysis
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13.9.3 Requires risk-based analysis of integrated systems.

13.9.4 Requires a suitable means of reversionary control 
to be provided. 

13.9.5 Specifies functional isolation of failed parts of 
integrated systems.

13.9.6 Requires operation of the integrated system to 
be as effective as the operations of the stand-
alone individual. 

13.9.7 Requires integrity of essential machinery and 
systems during normal operation and fault 
conditions to be demonstrated. 

Analysis  This requirement has minimal impact for LR 
classed ship designs as it is already embodied 
in the LR Rules and Regulations for the 
Classification of Ships.

 Additionally, control hardware will be 
encouraged to be type approved for use in the 
marine environment which, dependent on the 
particular apparatus, may be more onerous or 
less onerous than the current LR Rules.

Chapter 14 – Personnel Protection
Goal  To ensure that protective equipment is provided for 

ship staff, considering both routine operations or 
emergency situations and possible short- or long-
term effects of the product being handled.

14.1.1 Clarifies that the requirements apply to all cargo 
operations. 

Analysis  This is a change from the old Code, where 
the requirements only applied to loading and 
discharging operations. 

14.1.3 Clarifies that annual inspection of the 
compressed air equipment shall be carried out by 
a competent person. The old Code used the term 
‘expert’. 

14.2.1 The reference to Medical First Aid Guide (MFAG) 
is now part of the text. 

Analysis  This will have no impact as in the old Code, 
reference to MFAG was made in the chapter’s 
footnote. 

14.3.1 Increases number of sets of safety equipment 
from two to three, in addition to those required 
by 11.6.1.

14.3.2.1 Clarifies full face mask requirements for air 
breathing apparatus.

14.3.3 Removes the option of spare air bottles.

Deletion Old paragraph 14.2.4 regarding the option  
of a low-pressure airline has been removed. 

Deletion Old paragraph 14.4.2.3 regarding two 
additional respiratory sets on the navigating 
bridge has been removed. 

14.4.3 Clarifies that there can be one or more 
decontamination showers. 

14.4.4 Requires the clothing required under 14.3.2.2 to 
be gastight.

Analysis   Limited impacts are expected on ship design.

Chapter 15 – Filling Limits for  
Cargo Tanks
Goal  To determine the maximum quantity of cargo that 

can be loaded.
 Chapter 15 requirements have been reorganised 

for clarity and redundant requirements have 
been removed.  Significant impacts are expected 
on ship design; flag administration involvement 
will also be required.

15.1 Gives amended location of definitions to bring 
them under a single heading.

15.2 New requirements for the vapour space to have 
a minimum volume at reference temperature 
allowing for:

 – volumetric expansion of the cargo between  
 the PRV set pressure and the maximum  
 allowable rise stated in 8.4

 – an operational margin to account for  
 liquid drained back to cargo tanks after 
 completion of loading, operator reaction 
 time and closing time of valves.

Analysis   The operational margin may need to be 
amended; the value will depend on; the size 
(volume) of the ship, the containment system 
design and the type of gas carrier.

15.4 Specifies justification for permitting filling limits 
greater than 98%.

15.4.1.1  Requires that no isolated vapour pockets are 
created within the cargo tank.

Analysis  This is newly included due to the publication 
of IACS Recommendation No.109. It is possible 
that increased filling limits will be the subject of 
further discussion within IACS and at the IMO.

15.4.1.3  New allowances provided for:

 – volumetric expansion of the liquid cargo due 
 to the pressure increase from the maximum  
 allowable relief valve setting to full flow  
 relieving pressure

 – an operational margin of minimum 0.1 per 
 cent of tank volume.

Analysis  This operational margin may need to be 
amended; the value will depend on: the size 
(volume) of the ship, the containment system 
design and the type of gas carrier.

15.4.2 15.4.2 Specifies an absolute maximum filling limit 
of 99.5%. 

Analysis  This is newly included due to the publication of 
IACS Recommendation No.109. 

Analysis
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Chapter 16 – Use of Cargo as Fuel
Goal  To ensure the safe use of cargo as fuel

 Chapter 16 requirements have been reorganised, 
with general requirements for all fuel gas 
systems and gas consumers and for spaces 
containing gas consumers. It contains enhanced 
requirements for gas-fuelled consumers.   

16.2 New section specifying performance 
requirements for all consumers (no visible flame 
and exhaust temp below 535 °C). 

Analysis  This is aligned with USCG 46CFR§154.703 
‘Methane (LNG)’ requirements for natural gas 
fuelled installations.

16.3.4 New requirement for all vents and bleed lines 
that could be contaminated with gas to be led to 
a safe location and be fitted with a flame screen.

16.4.3.1  Amended to clarify that the master gas fuel valve is 
to close automatically if inert gas protection is lost.

16.4.4 New requirement for double-walled outside 
piping of the cargo area for the fuel delivery in 
high pressure fuel gas systems, i.e. greater than 
1.0 MPa.

Analysis   This will have significant design and construction 
implications and will probably require additional 
computational analysis to determine the potential 
effects of failure of internal pipes, specialised 
pipes in pipe systems and specialist installations.

16.4.5 Requires the supply piping of each gas consumer 
unit to be provided with gas fuel isolation by 
automatic double block and bleed and vented 
to a safe location, under both normal and 
emergency operation. The automatic valves shall 
be arranged to fail to the closed position on 
loss of actuating power. In a space containing 
multiple consumers, the shutdown of one shall 
not affect the gas supply to the others.

Analysis  This is an amendment to old paragraph 16.3.6. 
The new wording “to fail to the closed position 
on loss of actuating power” lacks the clarity 
of the previous wording and could lead to the 
conclusion that it is acceptable to fail to the 
closed position on loss of actuating power. 
Actually, for full fail-safe, the vent valve should 
fail in the open position as was stated in the 
original requirement.

16.4.6.1 Makes it possible to isolate the gas fuel supply 
to each individual space containing a gas 
consumer(s) or through which fuel gas supply 
piping is run, with an individual master valve, 
which is located within the cargo area. The 
isolation of gas fuel supply to a space shall not 
affect the gas supply to other spaces containing 
gas consumers if they are located in two or more 
spaces, and it shall not cause loss of propulsion or 
electrical power.

 

 Previously, only a single master gas valve was 
fitted (as per old paragraph 16.3.7). This is now 
stating that each consumer unit is to have a 
‘master gas valve’ and then an overarching 
master gas valve is to be fitted prior to each gas 
supply branching off to each consumer unit’s 
master gas valve.

 Mutable spaces containing gas consumer units 
have not been considered previously. 

16.4.6.2 Introduces new requirements covering separate 
spaces and those containing the gas consumer, 
including operation of master valves if the 
double barrier around the gas supply system is 
not continuous: 

 .1 Automatically by:

  .1  gas detection within the space

  .3  leak detection in other compartments 
   inside the space, containing single-  
   walled gas piping

  .5 Loss of ventilation in other compartments  
   inside the space containing single-walled 
   gas piping

 .2 Manually from within the space, and at least 
 one remote location.

16.4.6.3 Introduces new requirements for operation of 
master valves when the double barrier around 
the gas supply system is continuous:

 .1 Automatically by:

  .2 leak detection in other compartments 
   containing single-walled gas piping that is 
   part of the supply system served by the 
   individual master valve

 .2 Manually from within the space, and at least 
 one remote location.

16.5.2.1 Additional requirements on means for remote 
stops of rotating equipment used in the fuel gas 
system from the cargo control room, etc. 

Analysis  Clarifies the old requirements of 16.4.2 with the 
same intent.

16.5.2.2 Introduces additional automatic stop in the event 
of fire detection. New requirement for cargo 
emergency shutdown system also added.

16.5.3 Specific requirements for degassing of heating 
medium have been removed from old paragraph 
16.4.3 and included here in different terms. 

16.6.1.2 Allows for crossover between boiler force 
draught systems introduced for emergency 
operation.

16.6.2.2 Requires burners to be designed to maintain 
stable combustion under all firing conditions. 

Analysis  This rephrases paragraph 16.5.4 of the old Code 
but it is evident that a burner will not be suitable 
if there is potential for unstable combustion. 
This may only be a problem for single fuel 
gas operation at low duties, but it should be 

Analysis
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engineered out at the development stage before 
the burner is approved.

16.6.2.3  Requires an automatic system to be fitted to 
change over from gas fuel operation to oil fuel 
operation. 

Analysis  Paragraph 16.6.2.3 means that gas could be used 
during manoeuvring. In the old Code, 16.5.4 
specified manual changeover.  

16.6.2.4 Allows gas fuel to be ignited without an oil fuel 
flame.

16.6.3.3 Specifies that steam is no longer acceptable as a 
means of purging.

16.6.3.4 Requirement for monitoring the automatic fuel 
changeover system with alarms is no longer 
limited only to liquid fuel oil.

16.7 Provides detailed requirements for gas fired 
internal combustion engines related to:

16.7.1 Arrangements for:

 .1 flame arrestors before each cylinder head

 .2 separate exhausts per engine

 .3  preventing any accumulation of unburnt 
 gaseous fuel

 .4 pressure relief valves and location

 .5 independent vent systems. 

16.7.2 Combustion Equipment for:

 .1 verifying the pilot oil injection system on  
 each unit

 .2  automatic shut off and termination of the 
 starting sequence when ignition on spark 
 ignition engines has not been detected

 3. the automatic system on change over from gas  
 to oil in dual fuel engines

 4. automatic change to oil fuel mode in case  
 of unstable operation on dual fuel engines. 

16.7.3 Safety to:

 .1 automatically shut off the gas fuel before the  
 ignition source

 .2 ensure there is no unburnt gas fuel prior 
 to ignition

 .3 provide crankcases, sumps, scavenge spaces 
 and cooling systems with gas detection

 .4 continuously monitor possible sources of 
 ignition within the crank case

 .5 monitor for poor combustion of misfiring 
 – leading to shut down if detected.

16.8 Introduces special requirements for gas turbines 
related to:

16.8.1 Arrangements for:

 .1 separate exhausts

 .2 preventing any accumulation of unburnt gas 
 fuel

 .3 .means of withstanding worst case   
 overpressure due to leaks or provision of  
 pressure relief systems.

16.8.2 Combustion Equipment for:

 .1 automatic systems on change over from gas to  
 oil in dual fuel engines.

16.8.3 Safety to:

 .1 monitor and detect poor combustion or  
 misfiring that may lead to unburnt gas fuel

 .2  fit an automatic shutdown device for high  
 exhaust temperatures.

16.9 New section allowing alternative fuels and 
technologies to be used as fuel provided that:

 – it is acceptable to the administration

 – the same level of safety as natural gas is  
 ensured

 – non-toxic cargoes (as per Chapter 19) are  
 considered. 

Analysis  16.9 provides a route to using cargoes (other 
than LNG) as fuel subject to administration 
approval.

Chapter 17 – Special Requirements
17.5 Groups together special requirements for cargoes 

requiring type 1G ships.

17.11 Additional requirements for cargo pumps and 
discharge arrangements. 

17.20 Additional requirements for mixed C4 cargoes. 

17.21 Additional requirements for carbon dioxide – 
high purity. 

17.22 Additional requirements for carbon dioxide – 
reclaimed quality. 

Chapter 18 – Operating Requirements
18.2 Requires a Cargo Operations Manual approved 

by the administration. 

  This is not expected to have a significant impact 
as such manuals are typically approved as part of 
new construction plan appraisal.

18.9 New requirements for cargo sampling. 

18.10 Introduces detailed requirements for cargo ESD 
systems. This incorporates and expands on old 
paragraph 5.6.18.11. 

18.11 Advises caution when carrying out hot work on 
or near cargo containment systems. 

Analysis
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Chapter 19 – Summary of  
Minimum Requirements

Deletion The table of UN numbers and MFAG numbers 

has been deleted. 

 Carbon dioxide and mixed C4 cargoes  

have been added to the remaining table. 

Appendix 1
 New Appendix containing IGC Code product  

data reporting form.

Analysis  The form will be used by manufacturers and 

flag authorities as part of the new tripartite 

procedure.

Appendix 2 
 Model form of International Certificate of Fitness 

for the Carriage of Liquefied Gases in Bulk.

Appendix 3
 Example of an addendum to the International 

Certificate of Fitness for the Carriage of Liquefied 

Gases in Bulk. 

Appendix 4
 New Appendix covering non-metallic materials. 

Analysis  Material manufacturers, gas ship designers 

and shipyards will need to take note of these 

requirements. The key point to note is that 

materials (resins, fibre reinforcements, adhesives, 

etc.) will need to be LR approved. This will be 

based on:

a)  approval testing of materials selected from 

a production batch, and testing based on 

expected in-service loading/application case

b)  surveyor inspection of the site where the 

materials are manufactured

 Subject to satisfactory approval testing and site 

inspection, a relevant approval certificate for the 

material will be issued, valid for five years.

Appendix 5
 Standard for the use of limit state methodologies 

in the design of cargo containment systems of 

novel configuration. 

Analysis
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