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LNG as a Potential 
Marine Fuel

Introduction
India is naturally blessed with 7516 Km 

of coastline and is also home to 14500 
Km of navigable inland waterways. Guja-
rat has the longest coast line of 1214 Km 
with the maximum number of major and 
minor ports. Of the 111 notified inland wa-
ter ways only three waterways have been 
operational. Cargo movement has been 
mostly limited touching around 9 million 
tonnes annually. According to the Minis-
try of Shipping, the share of coastal cargo 
movement through coastal shipping and 
inland waterways is expected to double 
by 2025. Currently in India, about 54% 
of cargo is moved by road, 33% by rail, 
7% by pipelines and 6% by shipping. We 
also know that compared to road and rail, 
coastal shipping is most cost effective, en-
ergy efficient and environmentally green 
and clean mode of transportation. Govern-
ment has been taking adequate measures 
to promote coastal movement of goods. 
Promotion of coastal shipping and inland 
navigation can help reduce congestion by 

road and rail and further enhance efficien-
cy and reduce emission by encouraging 
the use of liquefied natural gas (LNG). 

Increasingly, major shippers around 
the world are looking for environmental-
ly friendly international supply chains in 
response to consumer, policy and societal 
pressures.

Many companies, such as Unilever, 
IKEA and Volkswagen (VW), have publi-
cally stated that they are aiming to ‘green’ 
their entire marine and land transporta-
tion logistics. For example, in January 
2016, Unilever announced that, wherev-
er possible, it intends to move its trans-
port contracts to companies that operate 
LNG-powered trucks and ships. Similar-
ly, in October 2016, the VW Group stated 
that, from 2019, the VW Group Logistics 
will use two LNG-powered charter ves-
sels from Siem Car Carriers for the marine 
transport of vehicles.It is expected that 
with more pressure due to the recent IMO 
decision, others will follow and environ-
mental stewardship will become a more 
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central element of the commercial nego-
tiations between shippers and their mari-
time vendors. We are confident that in the 
future India/Indian corporations too will 
need to take a similar course to meet with 
environmental commitments.

Why LNG as fuel for marine vessels?
LNG, termed as the fuel of the future, 

is growing in popularity as a marine fuel. 
Studies have shown that LNG reduc-
es Nitrogen Oxide (NOx) emissions by 
about 90% while Sulphur Oxide (SOx) 
and particulates emissions are negligible. 

LNG engines also reduce CO2 emissions 
by 25-30% in general, compared to diesel 
or heavy fuel oil powered vessels.With 
the prevailing market value of LNG in 
commercially viable regions such as the 
US and Europe, LNG has been offered 
at a competitive price when compared 
to heavy fuel oil or HFO and even more 
attractive when compared to the low-sul-
phur gas oil, as fuel on ships. LNG far 
out-performs conventional marine fuels 
on a local emissions basis, effectively in-
sulating companies from the impact of fu-
ture, more demanding, regulation.

LNG as a marine fuel gaining trac-
tion around the world - Gaining ac-
ceptance worldwide as a marine fuel 
(environmentally friendly)

Globally, fuel oil currently has dom-
inant share in the fuel consumption by 
shipping industry followed by marine 
gas oil. A breakdown of consumption by 
fuel category for the period from 2013 to 
2015 is given. A small quantity of LNG is  
used as fuel,  approximately 6.5 million 
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Global ship fuel consumption by 
fuel type (million tonnes LNG eq)

Source: ICCT
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Source: The Oxford Institute for Energy Studies, Report on “A review of demand prospects for LNG as a marine transport fuel”, 
ICCT (columns 1 and 2) and author’s calculations (column 3) - Note conversion is on the following basis: 1 tonne of LNG contains 
52 MMbtu, 1 tonne of fuel oil 40.7MMbtu and 1 tonne of marine gasoil 43.3MMbtu

Global fuel consumption by ship type in 2015 

Category Fuel consumed Number of vessels Average consumption
 (million tonnes LNG eq)  (tonnes LNG eq)

Container  52.5 5009 10491

Bulk carrier 43.6 10650 4097

Oil tanker  31.6 6395 4938

Chemical tanker  14.2 4720 2999

General cargo 13.2 10973 1202

LPG/LNG tankers 12.7 1687 7509

Cruise 9.6 477 20170

Ferry(ro-ro and pax) 10.2 5288 1933

Vehicle/ro-ro 11.4 2236 5658

Service 8.8 25317 397

Refrigerated 3.8 4876 779

Offshore 3.5 785 4477

Other+unclassified	 23	 21021	 1094

Total 238.1 99434 2393



GAS STATISTICS REPORT 11 

tonnes - of which around 97 per 
cent in consumed by LNG car-
riers, presumably in the form of 
boil-off gas.

However, lately, worldwide, 
there is an increased use of LNG 
not only as a road fuel for HDVs 
but also for the marine industry. 
LNG as a potential transport fuel, 
especially in shipping and truck-
ing, is attracting considerable in-
terest. Today LNG offers huge 
advantages, especially for ships in 
the light of ever-tightening emis-
sion regulations around the world.

Even though conventional oil-
based fuels will remain the main 
fuel option for most vessels in the 
near future, but potentially more 
opportunities will be available 
for LNG because of its environ-
mentally friendly characteristics. 
While different technologies can 
be used to comply with air emis-
sion limits, LNG technology is a 
smart way to meet existing and up-
coming requirements for the main 
types of emissions (SOx, NOx, 
PM, CO2). 

India should also consider 
adopting LNG as a potential ma-
rine fuel.This would be mainly a 
reflection of the price advantage 
of LNG over oil based fuels. In 
the marine sector, the reinforce-
ment of emissions regulations 
will force ship-owners to move 
to less polluting fuels or technol-
ogy and LNG offers a number of 
advantages over other compliance 
solutions. However, the develop-
ment of LNG as a transport fuel 
also faces a number of challenges 
and will have to go hand in hand 
with the development of refueling 
infrastructure. Facilities for bun-
kering activities/retailing of LNG 
need to be created at key locations 
along the Indian coast and national 
waterways to provide support to 
the marine vessels.

The orderbook for the LNG-fuelled vessels is increasing every year at a 
considerably higher growth rate. The LNG fuelled vessels (in operation as well as 
ordered) rose from only 162 in 2016 in the beginning of May 2018. Going by the 
current trends, global organizations such as IEA and ENGIE also have optimistic 
bets for LNG consumption in the marine sector. Looking at LNG as a marine 
fuel, the IEA, in their 2017 World Energy Outlook and ENGIE, estimate the market 
potential at upto 30 million tonnes per annum by 2030. According to DNV GL, LNG 
could account up to one-third of marine fuels by 2050.

cover story

Source: IEA WEO 2017, PWC, Lloyds Register 2017

Source: DNVi

Source: DNV, ICCT, Oxford Institute for Energy Studies 

Forecasts of LNG consumption in the marine sector (mtpa)

Number of LNG vessels in operation or ordered/under construction

LNG fuelled vessels in use or under construction as at May 1, 2018

  In Under Proportion Potential LNG consum-
	 operation	 construction	 of	total	fleet	 ption	(‘000	tonnes)

Container 3 21 0.48% 251.8 to 609.3

Oil+Chemical tanker 10 33 0.40% 176.9 to 553.2

Bulk carrier 3 3 0.06% 24.6

Ferry & ro-ro 41 25 0.98% 149.8 to 466.9

General cargo 4 2 0.05% 7.2

Liquefied	gas	tanker	 18	 0	 1.07%	 135.2

Service/tug/psv 31 9 0.13% 16.3

Cruise 0 18 4.82% 463.9 to 1154.7

Vehicle 2 2 0.49% 31.1

Other 9 17 0.12% 16.4

Total 121 135 0.26% 1273 to 3015

LNG fuelled vessels 2010 2012 2014 2016 Jan-18

In operation 21 35 56 77 119

Ordered/under construction n/a n/a n/a 85 125

Total 21 35 56 162 244

Source 2025 2030 2035 2040

IEA-Sustainable Development  11.6 18.8 26.8 37

IEA-New Policies  23.9 29.7 36.2 41.3

ENGIE/PWC   24-30    

Lloyds Register 8-30 10-40 15-45 20-65
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Global Experience - 
Commercial and Economic use

LNG-fuelled propulsion 
is already proving to be 
a cost-effective solution 

to meeting emissions limits in 
certain US and European ECAs 
(Emission Control Areas). It can 
also be an economic solution for 
deep-sea shipping trades where 
vessels spend an estimated 50% 
or more of their time in ECAs.
The economics are currently 
more challenging in the deep-sea 
container and bulk commodity 
shipping sector. However, the 
implementation of the IMO’s 
0.5% global sulphur cap will 
support LNG uptake, as it is like-
ly to drive up demand and there-
fore prices for Marine Gas Oil 
(MGO) and Low Sulphur Fuel 
Oil (LSFO). By contrast, scrub-
bers require significant addition-
al capital expenditure, are opera-
tionally complex and have waste 
management issues. According 
to SEA\LNG (multi-sector in-
dustry coalition), there is consid-
erable scope to drive down capex 
costs for key LNG gas equip-
ment, for example tanks and 
new vessel designs. This will 
be driven by scale, experience, 
OEM investments in R&D, and 
shipyard innovations in designs 
for both new-build and retrofit 
as confidence grows in demand 
and participants better plan and 
co-ordinate their investments.

Bunkering Infrastructure
Serving existing ECAs, the 

LNG bunkering infrastructure is 
currently concentrated in north-

west Europe (for example, in the 
ports of Rotterdam, Stockholm and 
Zeebrugge) and the US Gulf and East 
coast (including the ports of Jackson-
ville and Fourchon). We see signs of 
this in the growing number of bunker-
ing initiatives. Key Asian ports serv-
ing deep-sea shipping routes are in 
the process of establishing LNG bun-
kering facilities and looking to co-or-
dinate activities with their European 
and North American counterparts. 
This is most evident in the infrastruc-
ture being developed by the world’s 
busiest bunker port, Singapore and in 
the activities in ports in eastern Chi-
na, for example Ningbo-Zhoushan, 
the world’s biggest cargo port.

Global trends: As of May 2018, the 
world LNG fleet totalled 254 vessels, 
comprising 122 ships in service and 
132 on order. The majority of the new 
contracts lately have been for large 
vessels with bunker tanks of unprec-
edented size. Compare this with 77 
LNG-fuelled ships in operation and 
85 on order in 2016, mostly smaller 
vessels such as ferries, operating ex-
tensively in the ECAs of north-west 
Europe and North America.

Europe: Current EU poli-
cy requires at least one LNG 
bunkering port in each member 
state. About 10% of European 
coastal and inland ports will be 
included, a total of 139 ports. 
Coastal port LNG infrastructure 
will be completed by 2020 and 
for inland ports by 2025. While 
marine engines capable of util-
ising LNG as a fuel have been 
used in the LNG carrier industry 
for decades, the first non-LNG 
carrier vessel - the LNG-fuelled 
ferry GLUTRA with gas engines 
and storage - came into service 
in 2000, in Norway.

America: There are sever-
al ports under development in 
North America, mostly in the 
south east, the Gulf of Mexico 
and around the Great Lakes, but 
also for ferry and deep-sea oper-
ations in the Pacific Northwest. 
The world’s first dual-fuelled 
container vessels entered service 
in late 2015 for TOTE Maritime 
in the trade between the U.S. and 
Puerto Rico. These vessels again 
prove that the technology works 
safely and effectively.

Asia: China is extending LNG 
bunkering infrastructure from in-
land waterways to coastal areas 
and should be able to service the 
LNG demand of all vessel types. 
South Korea offers LNG bunker-
ing in the port of Incheon and 
is considering a second facility 
in Busan. Elsewhere in Asia, in 
addition to Singapore, Japan and 
Australia are also working to de-
velop LNG bunkering facilities. 

Key Asian ports serving 
deep-sea shipping 
routes are in the process 
of establishing LNG 
bunkering facilities and 
looking to co-ordinate 
activities with their 
European and North 
American counterparts. 
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Issues with LNG as a fuel and how 
they have been and can be mitigated

More safety features required in a 
LNG system

Unlike CNG, LNG does not contain 
an odorant, so an LNG leak is difficult to 
detect. This is why LNG vehicles and ga-
rages include electronic methane sensors 
to detect leaks. The cold natural gas va-
pors are also heavier than air when they 
initially leak from storage, so they may 
cling to the ground or pool, causing a po-
tential fire hazard, as well as an asphyxia-
tion hazard in enclosed spaces. For these 
reasons, gas detectors should be installed 
near the ground and ceiling in areas where 
LNG or LNG vehicles are stored. LNG 
maintenance facilities should be equipped 
with both floor- and ceiling-level ventila-
tion to exhaust any potential leaks.LNG 
is also different than CNG because LNG 
tanks may occasionally vent off natural 
gas if stored unused for a long period of 
time. LNG tanks are typically designed to 
hold a full tank of LNG for a week or more 
without venting, but once the fuel warms 
sufficiently, the LNG begins to vaporize 
and the pressure will rise in the tank until 
the relief valve opens to release or “vent” 
some natural gas. For this reason, the fa-
cility should be equipped with proper ven-
tilation to safely remove any vented LNG. 

Another safety concern with LNG is 
related to the very cold temperatures at 
which it is stored. Cryogenic or freeze 
burns can be caused by coming into con-
tact with LNG liquid, LNG vapor, or the 
cold surfaces of pipes or tanks containing 
LNG. LNG fueling systems and tanks re-
quire minimal maintenance but should be 
inspected regularly for leaks and to ensure 
proper functioning of the tank’s pressure 
gauge and LNG level indicator. The bulk 
LNG transportation industry, where LNG 
is commonly used as a fuel for the trans-
porting vessel, has an excellent safety re-
cord. Over the past 50 years, more than 
90,000 commercial LNG cargoes have 
been safely delivered and global LNG 
shipments have covered more than 100 

million miles without any major safety in-
cidents in port or at sea. This is testament 
to the LNG industry’s rigorous design 
guidelines for ships and shore facilities, as 
well as high standards of training and op-
erational procedures. The use of LNG as a 
marine fuel outside the LNG carrier busi-
ness is a relatively new technology, as are 
gas only and dual-fuelled engines. Howev-
er, since its introduction as a marine fuel at 
the turn of the century, LNG-fuelled ves-
sels and associated bunkering operations 
have had an exemplary safety record. For 
example, the Viking Grace Cruise ferry 
has bunkered, without incident, more than 
1,000 times in Stockholm since its entry 
into service in 2012.

Conclusions and growth drivers
According to CEDIGAZ, LNG will 

emerge as a transport fuel in the future be-
cause of three reasons (i) its environmental 
benefits (ii) its ability to meet with strict 
emission norms and (iii) the commitment 
made by countries to the Paris Agreement. 
l Environmental legislation will be the 

key in the use of clean fuel in the ma-
rine sector

l And the commitment which India has 
made to the Paris Agreement should be 
the impetus for introduction of LNG in 
the marine sector. 

l There is little doubt that the use of LNG 
as a fuel will grow in the marine sec-
tor, though the rate and pace of growth 

Over the past 50 
years, more than 
90,000 commercial 
LNG cargoes 
have been safely 
delivered and global 
LNG shipments have 
covered more than 
100 million miles 
without any major 
safety incidents in 
port or at sea.
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The Natural Gas Society (NGS), a registered body, is the emerging voice of the Indian natural gas industry and 
has been established to catalyse the development of the industry. NGS seeks to establish itself as an industry 
think tank and provide critical inputs into sectoral policy through research, collaboration and dialogue. It will 

also work towards the enhancement of India’s natural gas industry’s competitiveness in global energy markets. 
NGS will provide a forum for exchange of ideas and best practices for the Indian gas industry, especially in the 

transmission and distribution segments of the gas value chain.

129, PARC Building, GAIL Training Institute
Plot No. 24, Sector - 16A, Noida 201301

Tel: 0120 - 2488529 
Website: ngsindia.org
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Policy directives 
towards conversions 

to LNG including 
favourable 

policy initiatives 
encouraging use of 

LNG could be the 
game changer.

will be highly dependent on the timing 
and geographical scope of emissions re-
strictions set out in the MARPOL treaty 
together with Government of India pol-
icies. 

l Compliance with the new emissions 
limits and adherence to emission norms 
will be key driver of LNG to switch to 
LNG. 

l Today the fleet of LNG-fuelled vessels 
plying the world’s oceans compris-
es passenger ferries, offshore service 
vessels, coastguard vessels, tankers 
and many other types. Even a DNV 
GL-classed high-speed catamaran with 
LNG-powered gas turbine is in opera-
tion. 

l These need to be duplicated in India.
Some of the challenges however are: 

l Inadequate infrastructure along water-
ways

l Inadequate infrastructure for LNG dis-
pensing at port locations as well as in-
land waterways terminals

l Development of bunkering facilities at 
LNG import locations

l Government policies and long term 
commitments for cargo

l IMO restriction kicking in 2020
l Development of additional inland wa-

terways

In India, LNG as a fuel is expected to 
appear commercially the most attractive 
when compared to LSFO or MGO of 2020 
including the extensive long term avail-
ability of natural gas. From 2020 onwards 
we will have to compare the LNG prices 
with those for higher cost distillates or 
blends. It is expected that the investment 
costs for LNG retrofit will achieve very 
fast pay-back times once the fuel price 
differences become visible in India. Poli-
cy directives towards conversions to LNG 
including favourable policy initiatives en-
couraging use of LNG could be the game 
changer. The importance of LNG as a ma-
rine fuel has been recognized by almost 
all major shipping companies across the 
world and India too must take note of the 
development and kick start the process of 
introducing LNG as a fuel for inland wa-
terways as well as coastal movement. 
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