
Good afternoon, Ladies and Gentlemen and many thanks to the 
organisers for inviting me to participate in this Forum. 
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You can find in my presentation some information about the 
Spanish Shipowners Association (ANAVE) that I represent here. 
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ANAVE is an active member of some of the most important 
shipping international organisations, such as… 
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And ANAVE also belongs to several Spanish organisations of 
which I can mention… 
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The title of my speech today is : 
 
“Shipping emissions and LNG as bunker. Current and future regulation.” 
 
- I will start by summarizing the international regulatory framework on 
air emissions from shipping, both in the IMO and in the European Union.  
- And then the advantages of LNG as bunker fuel.  
Both in a very brief manner because I assume that these matters are well 
known by all of you. 
 
Later I will refer to the current and future regulations on the use of LNG 
as bunker, on three specific areas: 
 
- Regulations on ship construction and operation, the so-called IMO IGF 
Code. 
- In second place, standards on the quality of LNG as marine fuel. 
- And finally regulations on LNG bunkering operations. 
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As most of you know, the international framework applicable to 
air emissions from shipping is contained in Annex VI of the IMO 
MARPOL Convention, as amended in 2008, which establishes 
two different limits for the sulphur content in bunker fuel: 
 
- A general upper limit of 3.5% worldwide, that will be reduced 
to .5% from 2020 or 2025, depending on the outcome of an 
availability study that the IMO must finish by 2018. 
 
- Another much lower sulphur limit, .1% from 1st January this 
year in the so-called Emission Control Areas or ECAs 
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You can see here existing ECAs, in North America and in North Europe. It 
is possible that some additional ECAs will be introduced in the future. In 
particular, it is easy to hear about the possibility of  “a new ECA in the 
Mediterranean Sea”.   
 
I want to give you my opinion on this matter. I do not believe it can be 
easy that the IMO designates the full Mediterranean Sea as an ECA, 
among other reasons, because most, if not all, North African countries 
will probably oppose. 
 
What is rather possible is that the European Commission may propose 
that the ECA sulphur limits are extended to all EU territorial waters, not 
only in the Mediterranean, but also in the Atlantic coasts of France, Spain 
and Portugal.  
 
This decision would eventually divide the Mediterranean in two areas, 
Northern and Southern, where different sulphur limits would apply and 
could have a strong negative impact on the competitiveness of some 
European transhipment ports such as Gioia Tauro, Marsaxlokk, Algeciras 
and Valencia, in benefit of North African ports, such as TangerMed. 
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This well known graph summarizes the calendar agreed by IMO in 2008 
for the sulphur gradual reduction. 
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There are two main differences between the European requirements, 
established in Directive 2012/33 and those of MARPOL Annex VI: 
 
- The sulphur limit applicable to ships at berth or anchored in European 
ports, is .1% since 2010. 
 
- And the reduction to .5% in European waters outside ECAs will take 
place in 2020, whatever decision is taken at IMO taking into account its 
availability study. 
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It is evident that these measures will produce an important increase in 
fuel costs for maritime transport. Market price for Ultra Low Sulphur 
Marine Diesel Oil is today about 70% higher than the price for Heavy Fuel 
Oil.  
 
There are two main alternatives for shipping companies to the use of the 
expensive Diesel Oil: 
 
- The first one is using exhaust gases cleaning systems, called scrubbers, 
which are expensive, not only in terms of investment, but also of 
running costs, and the applicable regulation is far from being clear.  
 
- The other possibility is to use alternative fuels, such as Methanol or, 
mainly, Liquified Natural Gas, LNG. For existing ships, this requires a very 
important investment, there is a lack of bunkering facilities in most 
ports and, similarly to the scrubbers, there are several areas in which the 
regulatory framework is still not in force. This will be the main theme of 
my speech today. 
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Very briefly, the environmental advantages of using LNG as marine 
bunker are well known: it practically eliminates emissions of Sulphur 
Oxides and Particulate Matter, reduces by some 85% Nitrogen Oxides 
emissions and it additionally delivers around 25% reduction of the CO2 
emissions. 
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The LNG price evolution, of course, is still to be seen.  
 
But many studies predict that LNG will be cheaper than MDO and maybe 
even than HFO. 
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Therefore, LNG seems to be an ideal solution to this dilemma for 
shipping companies: 
 
- It has very clear environmental advantages 
- Probably will be even cheaper than HFO 
- The necessary technology is available and well proven 
 
But it has the drawbacks the we have already mentioned of which we are 
going to concentrate in the lack of a regulatory framework. 
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The full name of the IGF Code is Code of Safety for Ships using Gases or 
other Low flashpoint Fuels 
 
It is to a large extent based in two previous IMO instruments: 
 
- The IMO Interim Guidelines on Safety for Natural Gas-Fuelled engine 
installations in ships. It is a non mandatory Resolution adopted in 2009. 
 
- And also the IMO IGC Code: the International Code for the Construction 
and Equipment of Ships Carrying Liquefied Gases in Bulk, of binding 
character for this type of ships, which was adopted in 1983. 
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The Purpose of the IGF Code is to provide an international mandatory 
standard applicable to ships using low-flashpoint fuel, this is, fuels with 
a flash point lower than 60oC 
 
Its scope of application, for the time being, will be only Natural Gas. 
 
Let us see both aspects in more detail. 
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The IGF Code, in its present state applies: 
 
- To ships over 500 GT using LNG as bunker 
 
- Other than vessels covered by the IGC Code (that’s it LNG tankers) 
 
- It will apply, from the date of its entry into force, to all ships retrofitted 
for using LNG as bunker, irrespectively of its building date. 
 
- For use in all energy converters: Low and high pressure internal 
combustion engines, gas turbines, boilers, fuel cells, etc. 
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And it applies for the moment only to Natural Gas 
 
- Both liquefied and compressed. 
 
- Additional chapters will be subsequently developed for other Low 
Flashpoint fuels (for instance Methanol, LPG, etc). 
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The specific GOAL of the Code is  
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To provide for mandatory regulatory provisions for safe and 
environmentally-friendly use of LNG as fuel 
 
On the design, arrangement, installation, control, monitoring and 
operation  
of machinery, equipment and systems  
and in particular for propulsion, auxiliary power generation  
and/or other purpose machinery using LNG as fuel 
 
To minimise risks to persons on board, the environment, and ship’s 
structural strength or integrity. 
 
All taking into consideration the nature of the fuel used. 
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With a goal-based approach: in principle, no prescriptive rules, but 
goals/objectives, such as: 
 
- The safety, reliability and dependability of the systems shall be 
equivalent to those achieved with new and comparable conventional 
oil-fuelled main and auxiliary machinery. 
 
- A single failure in a technical system or component shall not lead to an 
unsafe or unreliable situation. 
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This is the present status of the IGF Code in IMO: 
 
It was approved “in principle”  at Maritime Safety Committee 94, (Nov 
2014)  with several amendments 
 
The reference of the last text produced by the working group is MSC 
95/3/4  
 
Its formal adoption is foreseen in MSC 95, next June. 
 
In that case,  it will enter into force from January 2017 
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This is the Contents of the Code 
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The fundamentals of the IGF Code are based upon the three main 
hazards from the use of LNG: 
 
IGNITION, which may produce FIRE and/or EXPLOSION 
 
Storing at CRYOGENIC TEMPERATURES, which may produce  
DAMAGES TO PERSONS by FROSBITE,  
and/or DAMAGES TO THE SHIP STRUCTURE, that could be subject to 
BRITTLE FRACTURES 
 
And also ENVIRONMENTAL DAMAGE, in case there are LNG leaks to the 
atmosphere, since the Methane greenhouse effect is very strong. 
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In order to deal with these hazards, there are three main strategies in the 
Code: 
 
- Ship and equipment are Designed to prevent leaks 

Minimising the number of known leaking sources 
High quality components, easy to operate and maintain 
Design to avoid vibration-induced fatigue 

 
- Reducing ignition probability after a leak 

By Minimising ignition sources where gas may be released 
Providing effective ventilation and drainage systems 
Reducing the released gas quantity in case of leak by effective 
detection and by triggering automatically Emergency Shutdown, 
ESD 

 
- Reducing consequences of releases 

Segregation and separation of critical equipment and spaces 
Effective fire protection to critical structures and equipment 
Minimising the number of personnel working in the gas areas 
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Chapter 4 of the Code, which is general, I mean, non specific for LNG 
establishes the Goals of the Risk Assessment to be carried out: 
 
Risk assessment must be conducted 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 properly 
addressed.  
 
Using acceptable and recognized risk analysis techniques. 
 
As a minimum: risks from loss of function, component damage, fire, 
explosion and electric shock, must be considered. 
 
The analysis shall ensure that risks are eliminated wherever possible 
and that those risks which cannot be eliminated shall be mitigated as 
necessary. 
 
It is also required to limitate explosion consequences. 
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As you know, Risk assessment is the determination of quantitative or 
qualitative value of risk related to a concrete situation and a recognized 
threat or hazard.  
 
It requires on one side identifying and evaluating the magnitude of 
consequences of the potential event: Insignificant, Minor, Moderate, 
Major or Catastrophic. And, on the other side, evaluating the probability 
that the loss will occur: Rare, Unlikely, Moderate, Likely or Certain. 
 
This is a frequently used template where risks are classified on the basis 
of their consequences and probability: A risk can be considered 
Acceptable when the combination of the two elements leads to LOW or 
MODERATE risk. 
 
When, also by combination of probability and consequences, the risk is 
High or Extreme, it is necessary to implement measures to reduce the 
probability, the consequences or both. 
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IGF Code does not contain specific guidelines for Risk assessment. 
 
This was discussed at MSC 94 and it was decided that there is no need 
for specific guidelines for risk assessment on the use of Low Flashpoint  
fuels. 
 
There are useful guidelines on risk assessment, for example, in: 

 
the Revised Guidelines for Formal Safety Assessment  
 
and in the International Organization for Standardization and 
International Electrotechnical Commission 31010 "Risk 
management – Risk assessment techniques".  
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Chapter 5 of the Code deals with Ship’s General Arrangement: with the 
main philosophy of maximum segregation between gas dangerous and 
gas safe spaces, by means of 
 
- No direct communication between gas spaces and non-hazardous 
spaces 
- Reinforced fire insulation of gas spaces with A-60 bulkheads plus 
cofferdam 
- Hazardous area classification 
- And segregation of the piping systems 
 
These are the same principles applied in the IGC Code to the design of 
LNG tankers, but the principle of segregation may be not as easy to 
apply in this case. 
 
A-60: Bulkhead insulated with approved non-combustible materials such 
that the average temperature of the unexposed side will not rise more 
than 140°C above the original temperature, nor at any one point, rise 
more than 180°C, within a time interval of 60 min. 
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Chapter 6 refers to the FUEL CONTAINMENT SYSTEM, that is: FUEL 
TANKS: 
There are FOUR BASIC TANK TYPES for LNG, called A, B, C and Membrane. 
 
The key point is that the heat entering the tank produces evaporation of 
LNG, generating Boil Off Gas and a pressure increase. The quantity of Boil 
Off Gas and pressure must be maintained at any moment under control. 
 
If the Boil Off Gas is not consumed in engines or other systems on board, 
pressure will increase until the relief valves open and Natural Gas leaks 
to the atmosphere. Systems must be available on board to Burn the BOG 
in all situations or to Reliquefy it and deliver it back to the tank. 
 
Therefore, fuel systems are more complicated for those tank types where 
Boil Off Gas is generated. 
 
From this point of view the best option is the C type tank, which is a 
pressure vessel where BOG is not generated. It does not have second 
barrier and is easy to install and maintain.  
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Unfortunately, besides these advantages, the C type tank is the one with 
the highest space occupation. 
 
As this graph shows, the space requirement for fuel storing, for the same 
energy content for a C type tank is 50 percent more than for a membrane 
type and almost 2.5 times more than for storing Heavy Fuel Oil. 
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Nevertheless, in spite of this inconvenient, C type tanks are surely going 
to be used in many cases. 
 
In fact, there are already in the market standard C type tanks built with 
double wall and isolation with vacuum and perlite in the intermediate 
space. These provide excellent isolation  and are especially adequate for 
retrofittings. 
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Fuel tanks location is being a contentious issue which has been amended 
at MSC 94 
 
- The IMO Interim Guidelines: do not prevent locating LNG tanks under 
the accommodation spaces. This is an ideal solution for containerships 
without losing cargo space. 
 
- On the contrary, the US Coast Guard Policy Letter 01-2012 does not 
allow in general LNG tanks under accommodation, service or control 
spaces 
 
- Apparently, the final decision in the IGF Code has been to allow in 
principle that location, provided that risks are properly identified and 
addressed. 
 

34 



The fuel tank location in detail is discussed in section 5.3 of the IGF Code: 
 
Section 5.3.3 establishes the minimum distances from side and bottom 
on the basis of a deterministic method, that is, establishing the minimum 
distances as a fraction of the ship Breadth. 
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But the next section, 5.3.4 details an alternative Probabilistic method 
which provides more flexibility.  
 
It intends to evaluate the probability of a given damage to the tanks in 
case of collision. 
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Another related and important aspect are the requirements for 
redundancy of the fuel supply system which, in case of gas only ships, is 
included in section 9.3.  
 
Main aspects are: 
 
- The fuel supply system shall be arranged with full redundancy and 
segregation all the way from the fuel tanks to the consumer, so that a 
leakage in one system does not lead to an unacceptable loss of power. 
 
- The fuel storage should be divided between two or more tanks, 
located in separate compartments. 
 
- But, as an exception, only for type C tanks, one single tank may be 
accepted if two completely separate tank connection spaces are installed 
for the one tank. 
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Section 5.4 of the Code is about Machinery Space Concepts. It defines 
two different types of protection for machinery spaces: 
 
- The so-called GAS SAFE machinery spaces 
  
- And Machinery spaces protected through Emergency ShutDown 
 
Each of these two types are subject to different protections. 
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GAS SAFE machinery spaces are arranged in such a way that these 
spaces are considered gas safe under all conditions, normal as well as 
abnormal conditions, that is inherently gas safe. 
 
In a Gas Safe machinery space a single failure cannot lead to release of 
fuel gas into the machinery space. 
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On the other side, spaces protected by Emergency ShutDown are 
arranged in such a way that are considered non-hazardous under normal 
conditions, but may have the potential to become hazardous under 
certain abnormal conditions  
 
A single failure MAY result in a gas release into the space.  
In that event, all non-safe equipment and machinery  (with ignition 
sources) are AUTOMATICALLY SHUTDOWN.  
 
Equipment or machinery which can remain in use or active during these 
conditions shall be of a certified safe type.  
 
Venting is designed to accommodate a probable maximum leakage 
scenario due to technical failures. 
 
With this solution, redundancy in propulsion system is mandatory. 
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Inside Gas Safe machinery spaces, all fuel piping must have double wall, 
with fuel circulating through the internal pipe. 
 
Space between both pipes must: 
 
- Either contain inert gas at a higher pressure than that of gas.  
 
- Or being a ventilated space 
 
The machinery space must have gas detectors and alarms of inert gas 
pressure loss.  
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Protection by Emergency ShutDown is limited to machinery spaces 
certified to operate without permanent  personnel. 
 
Gas piping are not required to have double wall. 
 
Protection must be provided from explosion and damage to areas 
outside the space and, among other, will have: 
 1. gas detector; 
 2. closing gas valve device; 
 3. duplicated energy supply; and 
 4. effective ventilation. 
 
Machinery redundancy: Engines will be distributed among the different 
spaces, so that energy supply interruption to every single space will not 
produce an unacceptable loss of power. 
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One important aspect is the quality of LNG as fuel, especially with regard 
to its energetic capacity. 
 
As every natural product, LNG composition is not uniform worldwide. 
 
A low content of Methane and higher of other heavier hydrocarbons 
reduces the gas energetic capacity. 
 
Methane number depends on the Hydrogen / Carbon ratio in the gas. 
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Additionally, there is a direct relation between the Methane Number and 
the Octane Number which is also an important characteristic for engine 
performance 
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The need for a LNG Bunker Delivery Note was discussed at the European 
Sustainable Shipping Forum (ESSF) and, on the basis of this work, a 
proposal from Belgium, Italy and Norway was filed to MSC 94. 
 
It was accepted the inclusion of such LNG Bunker Delivery Note in the 
IGF Code. It will contain: 
 
- Supplied quantity, temperature, density, pressure, calorific power 
(MJ/kg). 
 
- Percentage composition mass/mass of each component (Methane, 
Ethane, Propane, Butane, etc.) 
 
- Methane Number 
  
- And also Sulphur content (although in general it is negligible). 
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Chapter 17 of the IGF Code refers to Training 
 
Ship’s crew must receive training and perform drills including: 
• Tabletop exercises 
• Bunkering procedures, based on the ship’s Fuel Handling Manual which 
is referred to in chapter 18.2.3 
• Contingency response and contingency equipment testing  
 
MSC 94 also approved amendments to the STCW Convention and Code 
to include training requirements. In two levels: basic (all crew members) 
and advanced (officers only). 
 
Norway has proposed to IMO to develop model courses to perform this 
training as required by the IGF Code 
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Chapter 18 of the Code deals with Operation 
 
The ship must be provided with: 
 
• Operational procedures, including a suitable and detailed Fuel 

Handling Manual (*) so that trained personnel can safely operate the 
fuel bunkering, storing and transfer systems. 
 

• Suitable emergency procedures. 
 
(*) The contents of the Fuel handling manual is detailed in section 

18.4.2.1 
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But, the IGF Code does NOT regulate the bunkering operation itself, only 
the ship design and equipment for this purpose 
 
On this matter, there are other references 
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The IGF Code refers to: 
 
- In Chapter 8 to Ship Design, on matters like 

- Risk assessment 
- Bunkering station 
- Ventilation of the bunkering station 
- Control, surveillance and security 

 
- And in Chapter 18.4 to Operations  

- Responsibilities 
- Overview of control, automation and safety systems  
- Pre-bunkering verification  
- Communications between the receiving ship and the bunkering 
source 
- Electrical bonding 
- Conditions for transfer  
- Enclosed spaces entry 
- Inerting and purging of fuel systems  
- Hot work near fuel systems 
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To complement the insufficient rules of the IGF Code on the Bunkering 
operation, other applicable regulations can be: 
 
- ISO Guidelines for systems and installations for supply of LNG fuel to 

ships (ISO /Technical Specification 18683:2015) 
 

- US Coast Guard: Draft Policy Letter - Guidelines for Liquefied Natural 
Gas fuel transfer operations and training of personnel on vessels using 
natural gas as fuel 

 
- Rules of Classification Societies (f.i. BV: NI 618).  
 
 IACS has created a Working Group to develop unified guidelines on LNG 

bunkering. 
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Here we see a scheme of the bunkering process, from the LNG supply 
facilities to the receiving ship. 
 
The LNG supply facilities can be  
- An onshore permanent installation 
- An onshore mobile installation, in the case of Truck to Ship 
- Or an off-shore supply installation, either a ship or barge or even an 
LNG off-shore storage 
 
Whatever the system, the ISO Guidelines concentrate in the bunkering 
facilities and process. 
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Purpose of the ISO / Technical Specification is 
 
•  To provide guidance on the minimum requirements for the design and 

operation of the LNG bunkering facility, including the interface 
between the supply facilities and the receiving ship  
 

•To ensure safety of persons (ship’s crew, passengers, fuel providers, 
third parties). 
 

•To eliminate or minimise LNG leaks to the atmosphere. 
 

•To promote standardisation of equipment (connectors, 
instrumentation, …) and of procedures 
 

All by means of functional requirements, based in principles and goals, 
to allow for gradual improvement, and  not  in prescriptive 
requirements. 
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I am not going to enter into any details about the USCG Guidelines, but 
only to say that they include, as an annex, the Chapter 8 (OPERATIONAL 
AND TRAINING REQUIREMENTS) of the IMO INTERIM GUIDELINES ON 
SAFETY FOR NATURAL GAS FUELLED ENGINE INSTALLATIONS IN SHIPS 
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Finally, I want to refer to one area where uniform regulation is clearly 
needed but it is not even under development yet, as far as I know 
 
I refer to the so-called SIMULTANEOUS OPERATIONS or SIMOPS: the 
possibility or not of performing bunkering operations with passengers on 
board or while embarking/disembarking passengers and/or cargo. 
 
Although there are more than 50 LNG propelled ships in operation and 
many are passenger ships, there are still no general rules, nor safety 
requirements for SIMOPS. 
 
At present, in most countries and ports it is a Harbour Master 
responsibility to authorise or not these operations on a case-by-case 
basis, on his own criteria. Class Societies require a Risk Assessment, but 
there are even not uniform criteria on the acceptable risk levels. 
 
An early and flexible decision on this point may be crucial for shipping 
lines where the duration of the stay in port is very brief, as it is usual in 
national cabotage and in shortsea trades. 
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