
Due to forthcoming Emission Control 
Areas (ECA) and Sulphur Emission 
Control Area (SECA) regulations, the 
necessity for clean and justifiable propulsion 
systems for ships is imperative. To ensure 
compliance, numerous options are available 
with one being liquid natural gas (LNG).

LNG worldwide is renowned for its 
exceptional safety record. The main 
reason for this is due to the prevailing 
strong standards, regulations and the 
commitment to a culture of r isk-
management. The key factor to the LNG 
industry’s safety awareness is the ability 
to recognise methods of protection to 
ultimately minimise any likelihood of any 
consequences. With industry regulations 
and standards, it is possible to have a 
strong foundation for a safe operational 
environment in LNG services.

The safe process of LNG operations 
such  a s  sh ipp ing  i s  d i rec ted  by 
government-regulated protocol for the 
purpose of safe control. This has been 
developed over time by distribution of 
experiences and development of best 
practices and standards which has resulted 
in a safer standard within the LNG 
industry. By means of strict observance to 
these codes, standards and regulations have 
led to the high safety record.

However, although it is vital that 
regulations, standards and codes are adhered 
to, it is only the correct hiring and training 
of qualified personnel that will meet – and 
in particular cases exceed – these regulations.

Background
With this period of eco-friendly awareness 
on a global scale, traditional energy sources 
are in a decline due to the new regulatory 
controls. The progression towards the 
fuel of the future – liquid natural gas 
(LNG) – has been discussed considerably 
throughout the past few years. But with 

the upcoming environmental regulations 
in 2015, the time has come for action. 
Not more so than in Singapore, where the 
country’s recent aspirations in liquefied 
natural gas, including LNG bunkering, has 
highlighted the fact that it intends being 
the frontrunner but not at a cost – and that 
includes the safety aspects.

The Lion Republic ’s stability has 
always revolved around clear economic 
and societal principles, and its ability to 
identify the imperatives of governance 
to ensure successful guidance. These 
imperatives include the need for proactive 
leadership, to optimise available resources, 
adapt relentlessly and remain relevant 
in an ever-changing world. In short, to 
continually examine and evolve its pivotal 
role in the world.

An example of Singapore living up to 
the standards it set itself comes directly 
from its responsibility to meet the energy 
needs of its own populace. Just 10 years 
ago, a disruption of natural gas import flow 
caused serious interruption to electricity 
supply which resulted in the loss of 30% 
of power systems. There was an outcry at 
all levels, from parliamentary to grassroots.

With high accountable standards 
of governance at stake, the Singapore 
government engaged decisively and 
proactively : its main focus became 
reliability of supply.

A year later, Singapore announced 
plans to dispense with supply problems 
and construct the nation’s very first LNG 
receiving terminal. With such aspirations, 
Singapore could apprehend both its own 
growing demand and broaden its horizons 
via supplementary natural gas sources.

An independent company was first 
contracted to develop the LNG terminal. 
But due to the global financial crisis, 
financing became a problem. So the 
government announced that, to avoid 

subsequent delays, it would take over full 
responsibility and ownership. As a result, 
the Singapore LNG Corporation was 
established to build, own and operate the 
LNG terminal.

LNG developments
Conventional transfer of LNG is normally 
from ship-to-terminal and terminal-to-
ship. The LNG carrier is moored at the 
terminal and articulated arms are connected 
to transfer the LNG cargo. The equipment 
has been adapted to withstand the low 
temperature of the cargo (-160ºC) but more 
importantly designed with safety. Prior to 
the understanding of storage of cryogenic 
liquid, serious incidents occurred, such as 
the failure of the LNG storage tank in 1944 
in Cleveland, Ohio, US. The development 
of cryogenic equipment and the LNG 
industry was suspended for more than 20 
years as a result of this failure.

As it is often said, LNG is not rocket 
science but in actual fact as the space 
programme developed, an understanding 
of cryogenics due to the use of liquid 
hydrogen (-252ºC) and liquid oxygen 
(-182ºC) was established by NASA. This 
progress allowed the LNG industry to 
cultivate the equipment for both storage 
and transfer. Numerous other incidents led 
to standards and regulations to be revised 
and today the LNG industry maintains 
an excellent safety record by combining 
the developments from other industries 
and lessons learnt from failure incidents. 
Control of the safety factors is due to the 
codes incorporated into the design and 
operations of LNG facilities.      

LNG equipment
LNG equipment for transfer in a 
conventional ship-to-ship (STS) scenario 
is based on conventional LNG terminal 
systems using the same process and safety. 
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The LNG STS duplicates the functionality 
of the articulated hard arm, the emergency 
disconnection system and communications. 
Inclusive is the emergency shutdown (ESD) 
system that is designed to stop all operations 
in the form of an ESD-1 and quick release 
of the transfer lines by means of an ESD-2 
process. The release is designed as a zero 
spill philosophy to ensure no damage to a 
vessel’s non-cryogenic decks.

Standards and regulations
Both the carriage and transfer of LNG 
within the industry have an outstanding 
safety record, and the safeguards associated 
with LNG import/export terminals are 
proven. While LNG bunkering involves 
far lower quantities and transfer rates 
when compared to import/exports, many 
of the safeguards apply to the larger LNG 
STS operations and terminals. Safeguards, 
which are developed based on a thorough 
evaluation of LNG-related regulations, 
codes, and standards, including the numerous 
LNG International associated regulations.

These safeguards are designed to prevent 
accidental releases of LNG and mitigate 
the consequences if releases do occur. Each 
safeguard plays a unique role. Some are 
designed to prevent certain initiating events 
from occurring, while others are designed 
to mitigate certain types of consequences – 
and some play a role in both prevention and 
mitigation. They are introduced to describe 
their role in reducing the risk of LNG 
bunkering operations.

T h e  LN G  i n d u s t r y  e x p a n s i on 
throughout is gaining momentum and 
with the increase in number of ships, 
terminals etc. has necessitated the need for 
suitably qualified, experienced personnel. 
The exceptional safety record due to 
the strong standards, regulations and 
commitment to a risk management culture 
is the key factor which means that the 

LNG industry’s safety awareness has the 
ability to recognise methods of protection 
that ultimately minimise any likelihood 
of adverse consequences. With industry 
regulations and standards, it is possible 
to have a strong foundation for a safe 
operational environment. It is imperative 
that regulations, standards and codes are 
adhered to and it is only the correct hiring 
and training of qualified personnel that 
will meet and in particular cases exceed 
these regulations. 

It is imperative to have in place 
specific training for non-LNG personnel 
working in LNG ship-offload operations. 
The emphasis must be on an in-depth 
understanding of the properties and 
hazards of liquefied gas, transfer system 
procedures such as cool-down and bulk 
offload, vapour management, cargo 
equipment, safety precautions, ship/shore 
interface and emergency procedures.

The future – LNG bunkering
With a very strong safety record in the 
LNG sector, Singapore places great 
significance on ensuring high reliability 
and, as importantly, having highly trained 
and able professionals working in the 
sector. The provision of such a capable, 
high-calibre workforce is one area in which 
Singapore has few, if any, competitors.

Singapore has made its mark in the 
LNG industry, a strong and ambitious 
mark ands one that is impossible to deny 
or ignore.  With such high aspirations 
within the LNG industry, Singapore 
has identified that the key to success is 
safeguarding standards & regulations.

The biggest challenge to future LNG 
bunkering operations in Singapore is the 
non-LNG experience that non-LNG 
vessels possess, and the need to ensure that 
standards and regulations are maintained, 
with absolutely zero negotiation.
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