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Abstract— Natural Gas (LNG)
transportation is not just a fascinating process but
also a crucial activity in the international energy
market. Countries across the world are switching
over from coal and crude oil to natural gas to lower
carbon footprint. But natural gas has to be
transported, generally over long distances, from
source to place of consumption and that to in the
form of liquid. Conversion of natural gas into LNG
facilitates its comparatively easy and safe transport,
particularly where distances are large. The entire
process of transformation and transportation is very
complex, but demands study due to the growing
importance of LNG as an alternative fuel — a crucial
element in energy transition and sustainability. This
article explores the role played by compressors in the
transportation of LNG. The article while adding to
the pool of literature on LNG transport optimization,
establishes that compressors are vital to optimizing
LNG transportation and logistics. This article also
establishes the utility of Artificial Intelligence (AI) in
improving profitability of the players. It shows how
predictive analytics be useful in enhancing the
efficiency and economy of LNG transportation
through the churning of huge volume of data
generated at every step of the transportation process
and then use it effectively to improve performance.
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1. Introduction

Liquefied Natural Gas or LNG is a crucial
player in the international energy landscape and its
popularity as an alternative source of energy is
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increasing by the days as it offers a low-emission
transport option [1]. The global demand for natural
gas is set to peak out in 2040 powered by growth of
global Liquefied Natural Gas (LNG) market on the
back of industrial decarbonization measures
undertaken by China, India, and other Asian
countries [2]. Asia is the leading importer of
natural gas. Where the transportation is across
countries and continents and the transportation
using pipelines is not feasible natural gas is usually
transported in its liquefied state, called liquified
natural gas (LNG), having a temperature of -162 °C
and a density lower than water and is transported
using tanker ships [3]. LNG transportation and
logistics, therefore, comprises the movement
process of natural gas from areas of abundance,
such as the U.S.A. to regions that are experiencing
robust demands, such as China and India [4].

LNG has a crucial role to play in the
contemporary global maritime transport and port
operations. It is proposed to play an important role
in reducing Sulphur and nitrogen oxides emissions
together with particulate matter in the process of
transition to sustainable shipping [5]. A wide range
of agents are involved in LNG transportation - an
industry that is expanding rapidly. However,
research into LNG supply chain (SC), especially
transportation and logistics management, is still in
its infancy. The objective of this article is to
underscore the crucial role played by compressors
in optimization of LNG transportation and
logistics. This study expands upon the findings of
the studies previously done on the subject.
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2. Literature Review

There is a plethora of research materials,
reports and government statistic available that
establish the growing importance of LNG in energy
transition from non-renewables to renewables, the
growing global demand, and the problems of
transportation.

2.2 Global Warming

The threat of global warming is very real. The
severity of the problem is growing every day and is
evident from the rise in average temperature across
the globe along with changes in climatic conditions
[6]. Globally, January 2025 has been warmer than
January 2024 with temperature rising by 0.09 degrees
C which was previously the hottest January. The
average temperature was 1.750C warmer than before
industrial times, Copernicus calculated [7]. Global
temperature has been rising gradually. However,
1981 onwards the rate of increase has more than
doubled. The last 4 decades has seen the global
annual temperature rise by 0.20C, per decade caused
by increasing emission of greenhouse gases including
carbon dioxide (CO2) due to vehicular and industrial
pollutions.

A key contributor to global warming is the
ballooning fossil fuel demand. Increased combustion
of fossil fuel keeps adding to the greenhouse gases
(GHG) present in the atmosphere, thereby
intensifying the blanket effect. Coal and crude oil are
undoubtedly the biggest contributors to global
climate change, accounting for more than 75% of
GHG emissions worldwide and almost 90% of all
carbon dioxide (CO2) emissions [8]. Fuel demand
growth is directly linked to the growing global
energy consumption caused by population growth,
increased urbanization, greater industrialization, and
modernization. The global demand for energy is at its
highest and it has become necessary for nations to
make sure that they are able to fulfil that demand.
Nations across the world are trying to meet that
demand using an increasingly wide range of cleaner
sources of energy generated from renewables, such
as wind energy and solar power. They now have an
increased interest in nuclear power and bio-based
sources to generate fuel that can act as sustainable
sources for fuel for all purposes including aviation
fuel [9].

2.3 Natural Gas as Alternative Fuel

Irrespective of the diversity in fuel sources and the
innovation that backs it, there is a source of energy
that a large number of countries are increasingly
turning to as strategic step towards attaining a fuel
mix that will ensure energy security. It is liquefied
natural gas or LNG. Over the last 10 years, in
particular, there has been a noteworthy rise in the
popularity of natural gas as a fossil energy sources.
While being a viable option for satisfying the
growing global energy consumption, natural gas also
addresses the increasing need for giving attention to
environmental aspects. Despite being a fossil fuel, it
is at an advantageous position due to its large
remaining reserves and its low carbon-hydrogen ratio
that will help to reduce carbon footprint making
natural gas a satisfactory alternative [10].
For transportation and storage, natural gas is cooled
to its liquid state. Immediate effect of replacing
higher carbon emitting fossil fuels with LNG is
voluminous reduction in carbon intensity — an almost
100% decrease in particulate pollution, while being a
reliable and consistent source [9]. Unlike compressed
natural gas that is transported through pipelines with
rigid physical points as well as flow direction, LNG
is flexible and is crucial for integration of the
international natural gas market [1]. The LNG
industry in the U.S.A. plays an important role in
serving the global energy demand. It is fast becoming
an integral part of the US economy making
meaningful contribution towards its GDP ($400
billion) and supporting numerous high-quality
domestic jobs since 2016. As of 2023 LNG was a
larger export earner than corn and soyabean [11]

24 Demand Growth of LNG & US
Exports

According to U.S. Energy Information
Administration (EIA), the increase in demand for
natural gas (nearly 3%, or 3.2 billion cubic feet per
day or Bcf/d), both domestic consumption and
exports, will continue in 2025 and will outrun supply
increases (@ 1.4 Bcf/d) from domestic production
and imports, causing approximately 43% increase in
the Henry Hub price. 2026 is expected to be even
faster driving prices higher by 27% [12]. By 2040
global demand for LNG is expected to rise by 50%
plus, as per Shell’s LNG Outlook 2024 [13]. Besides
improving energy security, the move towards LNG
will foster economic development. Substantial
investments are involved in establishing and running
manufacturing facilities, power plants and gas
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and grounding, which can cause explosions and
fires. Hence transportation of LNG offers major
challenges [16].

distribution networks and that process leads to
significant jobs creation thus pushing growth of the
local economy.

LNG trade patterns have been expanding
continuously over recent years. Volumes continue
to rise with the export capacity of the US LNG
sector expected to double over the next 5 years,
creating over 500,000 jobs per annum signifying an
additional $1.3 trillion boost to the U.S. economy
through 2040 [11]. Thanks to affordable U.S. LNG
exports, switching from industrial coal to gas has
gathered pace in China, India, and other South and
South-east Asian countries. This, while magnifying
global trade in LNG to 404 MT in 2023, from 397
MT in 2022, has also mitigated the geopolitical
risks arising from import of fossil fuel from Russia
and the Middle East. However, constricted supplies
of LNG are restricting growth [2]. U.S. is the
world’s leading producer of natural gas and largest
LNG exporter [13].

3. LNG Transportation

The very basis of LNG international trade
is transportation, due to the simple reason that it
enables and ensures movement of LNG beyond the
territorial boundaries of a country. Over the last
few decades rapid technological development,
interlaced with impacts of various national and
international policies related to energy and
environment, along with growing miscellany of
sources of supply, transportation of LNG across
border, specifically across see using maritime
vessels and LNG carriers, has progressively
become popular [14].

Natural gas reaches consumption
destination either via pipes as a gas or in the form
of LNG. The natural gas remains inflexible
throughout the entire process of transportation. In
case of LNG, natural gas is first liquefied in a
special plant and then transported using LNG
tanker under controlled temperature (163°C) and
pressure before being turned back into a gas in a
regasification plant [15].

Traditionally pipelines are used to
transport Natural gas from gas fields to consumer
sites. However, for long distances, the total cost of
transportation using pipeline becomes unfeasible.
The most feasible way to transport natural gas to
faraway places and to new, scattered areas is to
transport it as liquefied natural gas (LNG) [10].
There are, however, safety issues as accidents can
happen if LNG carriers are involved in collisions

Transporting LNG from the U.S. to the
rest of the world faces several challenges, including
safety, environmental concerns, and economic
issues. In this article we discuss the physical
technological difficulties and how compressors can
address the challenges of transportation as a
measure of optimizing LNG supply chain.

LNG carriers, which transport the liquid
from place of origination to its destination, when
they are either empty or partially loaded would
generally use ballast water. Such small-sized
vessels as the bunker vessels or LNG feeders can
navigate with partial cargo loads without much
hassle. However, the liquid motions in some
partially loaded scenarios can impact the
containment system in a manner that can present
bigger difficulties compared to situations when the
vessels are either fully loaded with cargo or are
almost empty [17]. Normally when a tank is full in
the range of 10% to 40% of its capacity, the LNG
stored inside can generate considerable forces on
the tank walls because of the sloshing motion
which puts significant pressure on the containment
system that is to hold the liquid, requiring special
design considerations to manage these forces [18].

Special transportation for energy products
is a highly monopolistic market. It impacts and is
impacted by economic events due to its close
association with the economy and national
livelihood. There are problems of sequential,
systematic, and complex decision-making that are
involved in the process of LNG transportation.
Resolving these issues demands considering
several factors such as, the ways to sensibly deploy
a wide variety of dissimilar LNG ships in the fleet
to proper routes and transportation projects for
meeting the freight demand and at the same time
bring down the total annual cost of fleet operation
to the minimal [19]. It is possible to achieve 5-50%
savings on fuel consumption though optimization
of sailing time, reduction of waiting time, and a
virtual arrival policy implementation in most of the
shipping lanes, including provide-reexport, receive-
reexport, reexport, and without-reexport lanes [1]
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4. Discussion

4.2 Optimizing Transportation

Optimization of LNG transportation
entails enhancement of the efficiency of LNG
shipping and hence LNG supply chains. This can
be done by improving data collection, vessel
design, and port operations.

Conversion of natural gas into a liquid
makes transportation of greater energy content
possible as LNG occupies just about 1/600th of the
natural gas volume. This allows for the LNG to be
pumped and transported across long distances via
short liquid pipelines, highway trucks, and
maritime vessels. LNG must be changed back to
natural gas at the regasification plants that are
located at the receiving terminals where the LNG is
delivered in order to get it ready for commercial
use [20].

The expansion of global LNG trade has
made the natural gas market more complex and
unpredictable. Energy security of LNG importers
can be threatened by the unreliability of supply
sources and inconstant demand is likely to have
adverse impact on the economy exporting LNG.
Further, the rapid growth of international trade in
LNG makes it essential for the industry participants
to consider emissions that occur at the time of
maritime transportation to ensure a sustainable
marine environment [1]. Such initiatives as the
Green Marine Initiative and Carbon Neutrality
Initiative aim are the outcome of the efforts to
address environmental concerns.

4.3 Vessel Design

LNG carriers are high-tech tankers
specially designed to contain the cargo at a little
above atmospheric pressure and at a cryogenic
temperature of —169 °C approximately [21]. Such
tankers allow transportation of natural gas from gas
fields located in other countries to consumer
markets that are impossible to reach using pipelines
[22]. The problems of sloshing that is associated
with smaller tankers that are full between 10 to
40% of the height of the tank that requires
increased reinforcements because of the loads
created on the containment system, are also
applicable to ballast-water tanks, that are usually
filled to approximately 70-80% of their capacities
[18].

Of late, companies like GTT have
designed novel LNG Feeder vessels having a

couple of identical cargo tanks which are equipped
with technologies that allow a membrane system (a
containment and insulation system), that is directly
supported by the ship’s hull structure, to
accommodate any shapes and capacities of tanks
using standard prefabricated components [23]. The
new designs, built on ballast-split principle, allow
minimization of hull and containment system
reinforcements, and can be used by every LNG
filling levels. The benefits of this novel design are
undeniable. For starter, it implements ballast-split
solution to mitigate the sloshing activity
significantly. Dividing the ballast tank system into
lower bottom and separated upper-side tanks, is
deduced to improve vessel stability across all
operating conditions [24].

The efficiency of this design has been
established by means of validation, across all filling
levels under North Atlantic conditions, using only
standard foam reinforcement (without the
requirement for high-density foam). Cost
reductions and improvement in the Boil-Off-Rate
(BOR) is achieved employing 100% standard foam.
In addition to this, the adoption of double cargo
tanks that are exactly similar contributes to cost
efficiency besides streamlining operations. Similar
kinds of potential have been discovered through the
application of these principles in the design of
novel state-of-the-art Bunker Vessels [18].

Care must also be taken for proper
insulation of the tanks carrying the LNG. Use of
membrane-type tanks that possess significant
surface-to-volume ratio, which results in greater
economic efficiency. For transporting LNG safely,
these tanks are painstakingly designed to maintain
the precise low temperatures and for prevention of
any amount of LNG leakage [25]. Studies revealed
that the most cost-effective solution, in terms of
economic feasibility [26] and safety of LNG tanks,
is the one in which the total use of mastic ropes
was reduced by approximately 42% compared to
the conventional manual design [25]. Optimization
of LNG carrier allocation, LNG storage planning,
and LNG transport planning, are essential for the
minimization of the total cost of transport [27].

4.4 Port Operation, Fleet Structure &
Cost Minimization
An LNG vessel is required to transfer the
gas between the two installations. Specialized
maritime vessels called LNG carriers are used to
transport LNG from place of production to place of
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consumption. The source needs loading
infrastructure (hosting the liquefaction plant) while
the destination requires the unloading infrastructure
or facility (located at the regasification plant) - a
process that demands 2 port distinct facilities for
loading and unloading [28].

Due to the exclusive and risky nature of
LNG shipping, both the time and costs involved in
transportation are high. This entails significant
investment outlay that covers such expenditure
heads as the capital cost, the voyage cost, and the
running cost.

Case studies supported by the latest
market data from Clarkson, Lloyd’s Register,
Shanghai Oil and Gas Trading Center, and CLNG
(China Hong Kong LNG Shipping (Holdings)
Limited) validate that capital outlay, running costs
and voyage costs can be reduced through the
implementation of a model of hybrid optimization
that allows LNG shipping fleet deployment the
under an assortment of factors, which includes cost
resulting from longer transportation time,
evaporation loss, and deployment of both self-
owned vessels and time charter ships, etc. [19].

Similar to liner shipping, LNG shipping is
carried out along fixed routes, following predefined
shipping schedules and static voyage plans, to
predetermined ports, and has a freight rate that is
determined by a long-term COA (Contract of
Affreightment). Complexity is the outcome of a
mix of factors such as the diversity of ship
registries, age of the ships, self-owned ships, and
time charter ships, that are ultimately determined
by the fleet structure.

The global demand for LNG is anticipated
to grow at an approximate annual rate of 5% which
is also supporting the rapid growth of the cost-
effective LNG storage and transport businesses
[29]. The adverse impact of fluctuations in fuel
price on fleet operations can be reduced by LNG
shipping companies through the signing of fuel
price agreements with LNG filling stations and
receiving stations at the ports where the cargo is
loaded and unloaded. Shipping organizations can
exchange certain freight concessions to negotiate
stable long-term marine LNG fuel prices.
Construction of own bunkering stations or renting
them at loading and unloading ports for LNG
storage makes it possible for the LNG shipping
companies to successfully deal with the cost
escalation caused by economic factors driven fuel
price increases. Events such as political unrest, war,

trade friction, economic crisis, or economic
sanctions, push up fuel prices significantly driving
up the cost of transportation.

LNG shipping companies should
try to participate directly in the upstream,
midstream, and downstream of LNG projects
(producers and suppliers, energy consumers,
shipyards, specialized equipment manufacturers,
software technology providers and ports, etc.). This
will enable their presence across the total supply
chain, contract chain, and the entire value chain of
LNG projects which will serve the purpose of
having a strong initiative and voice in the LNG
market and that can help optimize LNG
transportation [19]. Supply chain integration
establishes cohesion, improves nexuses, and
enhances collaboration amongst businesses and
their associates thus helping to establish linkages
between trading partners also streamlines the
supply chain thereby bringing down costs [30,31].

4.5 Role of Compressors

Within  the energy value chain,
compressors form as a crucial link. Compressors
are essential not only in the processing of natural
gas and in the process of its liquefaction, but also in
the storage of LNG. The services of these
compressors necessitate the use of specific different
design features — each compatible with a different
operating condition and is exclusively for a
different compressed fluid [20].

Natural gas compressors are used by
companies to bring down the total volume of the
gas which in turn makes it easier to transport and
distribute the same. A variety of natural gas
compressors are put to use at different stages within
the pipeline, spanning across extraction to
distribution of the product until it is delivered to the
end users. The key factor inducing the using
compressors all along is the possibility of the gas
losing pressure while and because of the
transportation across long distances and the friction
during the travel [32]. Compressors, as the name
suggest, enable the liquefaction process by
compressing and also help in the cooling by
keeping the temperature below 161°C [33].
Compressors, therefore, have a vital part to play in
the LNG industry. At various stages of the entire
process of transportation of LNG, they increase the
pressure of natural gas which makes it possible to
transport LNG efficiently using pipelines as also
vessels, their proper subsequent liquefaction,
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followed by recovery of vaporized gas (also known
as boil-off gas) from storage tanks. The effective
functioning of the whole LNG production and
distribution chain or the LNG supply chain hinges
crucially on the application of appropriate system
of compressors [34].

Gas fields being generally located far from
the location of use, the gas must be transported by
ships or through pipelines. Pipelines, such as the
ones connecting Russia to western Europe or
Canada to U.S.A., typically run thousands of miles
connecting the source and the destination. In
locations where transportation through pipelines is
impractical or impossible, like between Australia
and Japan, natural gas has to be compressed by a
factor of 10 or higher for it to cool down and
liquefy and be ready for transport in dedicated
maritime vessels. On arrival at its destination, this
liquefied natural gas has to be re-gasified so that it
can be transported further to industrial clusters,
cities, towns, and other large consumers of energy,
using gas pipelines [35]. This is also the reason
behind  building compression stations  at
approximately every 70 miles, to make sure that the
natural pressure is not lost so that the gas can be
‘pushed’ to the next station along the line [35].

It is, therefore, evident that compressors
are crucial to the transport, storage, and efficient
combustion of natural gas. Reliability is of essence,
as manufacturers focus on prolonged maintenance
intervals and robust designs for the minimization of
downtime [36]. It is essential to choose a
compressor which has features and specifications
for trouble-free maintenance. Furthermore, it is
essential to choose an engine that has a competitive
edge in comparison to others in the market, from
the perspective of price of natural gas compressor
is considered [32]. It is necessary for LNG
manufacturers to find solutions that offer energy
efficiency, minimum possible seal leakage rates,
lowest possible GHG footprints, and little and
effortless maintenance [37].

Maximization of cargo capacity though
the minimization of boil-off gas (BOG) using
advanced vessel technology is one of the effective
strategies for optimizing LNG. LNG is stored in the
LNG fuel tank. The level of fuel consumption and
voyage time of the vessel determine the volume of
the tank. One key issue is the management of boil-
off gas in the LNG fuel tank. The heat ingress from
the environment is the key reason behind the
generation of BOG. It is, therefore, necessary to

contain the increase in pressure within the LNG
fuel tank without releasing the boil-off gas to the
atmosphere. Pressurized tanks are able to withstand
high pressure, provide an easy BOG management
solution, and are economical due to need for least
maintenance; and are hence the preferred option
[38]. Compressors can be employed not only to
manage the BOG in the LNG fuel tanks but also to
transfer the LNG from the tanks [39].

In the oil and gas industry, compressing
natural gas that contains both gaseous and liquid
hydrocarbons throughout upstream production will
generally ask for as much as two times the power
required during gas-only compression. [40].
Compressors are generally not tolerant to liquids
[41]. Due to the ability of even the minor amounts
of liquid substantially influencing compressor
efficiency and power requirements, performance of
fluid becomes a complex phenomenon [42]. Other
than this, compressors also play a part in the
transition of energy through its assistance in
reducing emissions.

4.6 Compressor controls suite

A compressor controls suite provides a
collection of sensors, electrical components, and
controls which helps in monitoring and adjusting
the operation of a compressor. These controls make
sure that the compressor is operated efficiently and
safely. System performance and efficiency hinges
crucially on the selection of appropriate compressor
type and system controls.

A control system is especially beneficial
for LNG compressors because it offers advanced
capabilities both in terms of surge protection and
detection [43]. It allows combining technologies
for superior and reliable detection and protection
capabilities. For instance, it allows integration of
compressor control features of GE with vibration
monitoring technology offered by Bently Nevada,
which makes surge detection more reliable besides
improving overall performance of the compressor
[43]. LNG supply chain is extremely intricate in
nature [44]. Such integration makes it possible for
the LNG facilities to operate their compressors at
close proximity to optimal efficiency points with
very little or no risk of surge events. This again is
vital to the maximization of the efficiency of the
LNG production process [29]. The ability of the
system to identify delays in rotating and greater
efficiency at detecting surge when combined with
Bently Nevada 3500 systems, increases both safety
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and reliability of LNG compressors manifolds [45].
This, ultimately, contributes towards much higher
operational efficiency together with reduction in
downtime in LNG plants, thus helping to optimize
transportation and the entire supply chain.

4.7 Application of Al

Artificial Intelligence (AI) provides a
powerful tool that can be successfully applied to
improve the efficiency of the LNG transportation
and logistics system. Al is not only capable of route
planning but is also an extremely useful tool in
predictive maintenance. While route optimization
applying Al has the ability to adjust routes
dynamically and on real-time basis that factors in
such unexpected events such as route closures,
weather changes, or accidents. Al-powered
predictive maintenance solutions help to avoid or
reduce downtime and prevent unexpected
breakdown. The combined impact is a 15%
reduction in logistics costs [46]. These
straightaway impacts the profitability of the
company as it helps to improve margins.

Application of Al requires a significant
insight into the interactions of variables such as
fleet structure, vessel design, cost drivers and port
operation with the transportation system and an
understanding of the relationships between Al and
data [47]. Leveraging advanced algorithms allows
Generative Al to analyze the massive volume of
data created at every step of LNG transportation
and logistics operations to predict demand,
optimize inventory levels, and create efficient
delivery routes, thus leading to lower operational
costs while improving delivery times. Al can be
used to predict equipment failures before they can
occur which can be instrumental in early detection
of surges that can avoid disruption [48]. Al
application also allows seamless processing of data
associated with the flow of raw materials and
products to and from LNG facilities.

Predictive analytics can be effectively
used to optimize in LNG transportation. Predictive
models use historical and transactional data to
identify patterns for risks and opportunities within
a particular set of conditions, which helps guide
decision-makers and anticipate specific events [49].
A study by the Council of Supply Chain
Management Professionals showed that an
overwhelming 96% of third-party logistics (3PLs)
and 86% of transporters have migrated to the cloud
while 80% of 3PLs and 77% of shipping

transporters are making investments in such tools
as predictive analytics to maximize Internet of
Things (IoT) data [50].

Using data analysis techniques such as
machine learning (ML) and statistical algorithms
for anticipating the issues that are likely to arise
and to optimize operations through forecasting of
such factors as market demand, vessel
performance, weather conditions, and potential
disruptions, which allows LNG transportation
enterprises to make proactive decisions pertaining
to delivery schedules, maintenance requirements,
and risk mitigation strategies, that ultimately
improves both efficiency and reliability of LNG
transport.

Using ML algorithms for prediction and
optimization of the BOG generation rate allows
better efficiency in gas utilization by forecasting
weather conditions, tank heat ingress, and vessel
operations, which, in turn helps to minimize waste
thus offering maximum economic benefits in LNG
transportation and storage processes.

S. Conclusion

Climate change being the most pressing
concern of the modern world, an increasing number
of nations are fast adopting transition to fossil fuels
that promise lower emissions, if not completely
doing away with the use of fossil fuels. There is no
denying the fact that the demand for energy is
likely to continue its fast upward journey mostly on
the back of population growth, industrialization,
and climate change. This article adds to the pool of
literature on the subject of LNG logistics. It
highlights the possibility of applying sophisticate
technologies such as Al in optimizing LNG
transport. The application of such modern
technologies while making the supply chain leaner
also leads to considerable improvement in margins
of the oil and gas enterprises through cost
rationalization.

The rise in environmental concerns, has
led to the surge in the popularity and hence use of
LNG which highlights the significance of its
uninterrupted transport from source to place of
application and greater need for optimization of the
transport and storage operations. The stringent
environmental regulations have already resulted in
the significant surge in LNG demand across globe.

Stability of the energy sector and stable
supplies of fuel play vital roles in modern global.
Energy supply chains are spread across the globe.
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Any disruptions can have significant adverse
impact on global stability. Transportations have a
vital part to play in ensuring uninterrupted LNG
flow — an essential input to stability, which
necessitates optimization of the transportation to
ensure efficiency and economic viability of the
activities involved.

Most countries import and U.S.A. is the
largest exporter. This heightened demand has
magnified the need for LNG carriers by several
times, specifically the ones that are equipped with
LNG tanks. These tanks are meticulously designed
for maintaining low temperatures and preventing
any LNG leakage thus restricting environmental
damage while safely transporting LNG. Membrane-
type tanks are preferred extensively, from the wide
array of tanks that are at the disposal of the LNG
transport industry, since their surface-to-volume
ratio is significantly large. This translates into
enhancement of economic efficiency [51]. There
are advanced technologies in use that allow LNG
Feeder vessels having identical twin cargo tanks to
be equipped with a membrane system thus making
transportation easy, safe, and economic. Resilience
and reliability along with affordability and ease of
maintenance are of paramount importance in this
context.

This article’s novelty lies in the fact that
while adding to the existing literature on LNG
transportation, it underlines the crucial role played
by compressors and compressor suites in
optimizing LNG transportation. By maintaining the
pressure of the gas, compressors allow efficient
transportation using pipelines, maritime vessels,
and tankers, essentially enabling large volumes of
LNG movement through reduction in gas volume
and maintenance of necessary pressure all along the
transport process; especially important in long
distances transfers. This article also sets the stage
for further and detailed investigative studies into
the make and utility of compressor suites in
building LNG supply chain resilience and
efficiencies. The article also highlights the
possibilities of using Al to effectively enhance the
efficiency of LNG transportation while bringing in
meaningful reduction in costs which ultimately
improves  both  operational and financial
performance of the players. It also creates the scope
for in-depth study of the application of Al and
predictive analytics in enhancing efficiency of
LNG transportation
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