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LNG

“LNG trade is set to exceed $120 billion this year, overtaking iron ore to become the most valuable

physical commodity after oil”, analysts from Goldman Sachs Group said in a recent report.

About 85% of world trade is transported by ship. Although efficient, shipping is a large energy

consumer.

With over 200 years supply in the ground, natural gas is a sustainable fuel for shipping. Price

advantage, environmental benefits and maintenance cost improvements through use of a clean fuel

combine to make this an attractive fuel choice for ship owners.
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Environmental Challenges

Shipping faces increasing emission regulations

that will be rigorously enforced

The areas covered will continue to expand

The EU Trans European Transport Network,

(TEN-T), programme is designed to encourage

the development of LNG infrastructure in

European ports and inland waterways

Once a fuel choice is available emission

restrictions are likely to be increased
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Distillate fuel

Acceptable fuel for use in ECAs

due to the low sulphur content

Significantly more expensive than 

HFO

Price may increase due to demand 

as emission regulations are 

enforced in multiple areas

Liquefied Natural Gas (LNG)

When cooled to -162 C Methane 

turns into a cryogenic liquid

The gas/liquid volume ratio is 600/1

This increases the energy density 

and makes transportation of natural 

gas economic

LNG is sustainable and meets 

current and planned emission limits, 

(IMO Tier III, NOx & SOx)

Heavy Fuel Oil & Scrubbers

Scrubber system permanently 

installed to clean sulphur from 

emissions

The cost/benefit calculation is 

complex.

Waste stream management 

challenging and maybe expensive

This may not be accepted as a long 

term method of emission reduction

LNG Fuelled Ship - Requirements

Emission Regulations – Fuel Options
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Regulatory Codes

IMO International Maritime Organisation

SOLAS International Convention for Safety of Life at Sea

MARPOL International Convention for the Prevention of Pollution from Ships

IMO IGC Code International Code for the Construction and Equipment of Ships carrying 

Liquefied Gases in Bulk (rules for the bunker ship)

IMO IGF Code International Gas Fuel, Interim guidelines? (rules for the receiving ship)

USCG United States Coast Guard

OCIMF Oil Companies International Marine Forum

SGMF Society for Gas as a Marine Fuel

SIGTTO Society of International Gas Tanker and Terminal Operators

ILO International Labour Organization

STCW International Convention on Standards of Training, Certification and 

Watchkeeping

International Convention on Load Lines

International Convention for the Prevention of Collisions at Sea
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Classification Requirements

Dependent upon individual Class society requirements, as published in their rules and 

guidelines, the design of the vessels will have, in all probability, to go through a risk based 

design process.

This process is necessary because whilst large-scale LNG transport methods are well 

known, the requirements of LNG bunkering are still in the development stage and, 

correspondingly, a meeting of minds is required to assess the risks involved in the bunker 

transfer operations.
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Design Implications

“…the geometry and structural arrangements of the vessel can physically encompass the necessary 

equipment and the safety elements associated with tank location and that the hazardous areas can be 

accommodated in compliance with the Gas Fueled Ships Guide….”  
ABS Guide for LNG Fuel Ready Vessels 2014

Hull structural reinforcement for LNG storage tank

LNG fuel storage tank arrangements

Fuel gas bunkering system and arrangement

Fuel gas supply system

Gas vapour handling system

Gas consumers (engines, gas turbines and auxiliaries)

Hose handling crane

Pumping of LNG using pressure instead of pumps
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Why LNG is an attractive fuel

Belief in natural gas as a marine fuel has two clear drivers:

1. Emission restrictions favour a clean one carbon fuel as the most appropriate solution

2. As LNG production and availability increases, natural gas will be cheaper than oil 

based fuels, resulting in reduced operating costs for ship owners

The size of the price differential between the two fuel choices will become clear as the gas 

fuel infrastructure and market evolves

BP has predicted that by 2035 11% of the world fleet will use gas as the primary fuel
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From Wind to Coal to Oil to LNG

c1800: The transition from wind power to steam took about 

100 years to complete

The first step was dual fuel

Coal was widely available and ‘bunkering’ infrastructure 

developed along trade routes around the world

1911: The transition from coal to oil was completed in five 

years, driven by the quest for faster warships with extended 

range and the ability to refuel at sea

2015: The requirements for reduced emissions in sea areas 

surrounding Europe and USA have led to the development 

of LNG as a fuel in order to comply with regulatory limits
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From where is it obtained?

The majority of the world’s LNG supply comes from countries with the largest natural gas reserves:

Algeria

Australia

Brunei

Indonesia

Libya

Malaysia

Nigeria

Oman

Qatar

Trinidad and Tobago
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How is LNG transported and stored?

Double hull vessels specifically design to handle low temperature of LNG

Vessels are insulated to limit the amount of LNG that evaporates

When LNG is received at a terminal, it is transferred to insulated storage tanks specifically built to hold LNG

These tanks keep the liquid at low temperature to avoid evaporation – either above or below ground
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Infrastructure Requirements

For natural gas to become a global fuel 

choice, it is essential that international 

standards are adopted to promote safety 

and conformity in this new energy sector.

As an industry body, building on the work 

carried out by SIGTTO, SGMF will play an 

essential role.
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Worldwide Infrastructure

The introduction of natural gas as a marine fuel is

frequently compared with the ‘chicken or the egg’ dilemma

We believe that LNG bunkering offers opportunities for

early movers to secure a market leading position ashore

and afloat

This will be a sophisticated supply chain, dealing with

simultaneous operations and other factors not normally

associated with the LNG sector

The Schulte Group Gas Fuel Supply Vessel (GFSV) design
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Infrastructure Opportunities

Global LNG fuelling business opportunities:

• Shore storage infrastructure

• Marine infrastructure and shipping

• The purchase, conditioning and sale of the fuel to marine and 

off pipe customers
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Oil to Natural Gas – Propulsion Options
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Consideration for safe transfer for

ship-to-ship and ship-to shore operations

Ship-to-ship bunkering of LNG in a port environment, with a dedicated bunker ship rapidly

delivering the fuel to client ships while cargo and passenger handling is still in progress

Approval

Ship compatibility – vessel limiting criteria

Transfer area

Weather and sea conditions

Light conditions

Mooring

Evacuation routes

Short turnaround time

Simultaneous operations

Safety – EX-zone, ESD system, checklists, instructions, warning signs, safety during bunker 

HAZID

Communication
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