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Development of 
LNG bunkering
Th e liquefi ed natural gas (LNG) bunkering 
market was initially developed early in 
2002, regionally in Norway, to deliver 
this new bunker fuel to small ships, such 
as off shore supply vessels (OSVs), fi shing 
vessels and coastal ferries. However, the 
environmental regulations put in place 
by both international and local (regional 
and national) regulatory bodies are now 
driving shipowners to build new ships or 
convert their existing ones to LNG fuel, 
displacing other traditional bunker fuels 
such as heavy fuel oil (HFO) and marine 
diesel oil (MDO) etc. Th is choice of LNG as 
a marine fuel has necessitated the growing 
need for LNG bunker vessels (LBVs) to 
support large deep-sea ships that cannot 
receive suffi  cient bunkers by road tanker.

At present there are 32 small scale LNG 
carriers (LNGCs) in service, all built in 
European, Japanese or Chinese yards since 
the early 1990’s. Th ese have LNG cargo 
capacities ranging from 1,000 to 20,000m3, 
but none have been specifi cally designed 
and built for ship-to-ship (STS) LNG 
bunkering operations.

Th ere were seven dedicated LBVs and 
LNG barges in operation by early 2019, and 
this number is expected to increase to 20 
by late 2020. Initially these dedicated LBVs 
are being introduced to service medium 
to long-term charter parties that will be 
supplemented by ad-hoc opportunities. 
One LBV is designed specifi cally to service 
only one dedicated ferry service. Th e 12 
LBVs currently under construction range 
between 200m³ and 18,600m³.

Th e evolution of the LNG fuelled fl eet 
has been slow, but a number of large 
ships are expected to be delivered from 
2020 onwards. At the beginning of 2019, 
a total number of 140 ships using LNG 
as fuel were in service, with over 160 

ships on order, including at least 35 large 
tonnage ships. Th ese include ultra large 
container ships, bulk carriers and Aframax 
oil tankers, etc. Of the 116 cruise ships 
that have been ordered in recent years, 
for delivery in the period 2020 to 2028, 
30 of them feature LNG propulsion. 
Th is requirement has been driven by the 
strict local and national environmental 
regulations at ports in sensitive areas and 
by the cruise operators wishing to exhibit 
a ‘greener’ outlook. Th ese ships will require 
a larger bunkering capability in ports away 
from general trading routes. There has 
therefore been a clear evolution since the 
first LNG powered ships incorporating 
only a few hundred cubic metres of storage 
capacity to the recent ultra large container 
ships currently under construction, which 
have a total LNG fuel capacity of 18,600m³.

Th e development of LNG bunkering for 
larger ships requires a dedicated service 
within a major port or adjacent ports in 
close proximity. Services are typically 
being driven by the needs of a major LNG 
user or producer. New bunkering hubs 

are also developing which will leverage 
existing bulk LNG infrastructure, and the 
majority of the world’s top 10 bunkering 
ports are now either offering LNG 
bunkering or have fi rm plans to do so by 
the end of 2020. Currently LNG bunkers 
can be obtained at 11 European ports, 
with a further 14 ports with immediate 
plans to develop such a service.

As the number of LNG consumers 
(receiving ships) increases the number 
of LBVs required will need to increase to 
meet the growing demand. It is likely that a 
range of LBV types will be developed to suit 
individual port and regional requirements. 
Smaller ports may well utilise a multi-fuel 
capable bunker vessel that can carry, for 
example, LNG, liquefied petroleum gas 
(LPG) and conventional MDO or HFO in 
order to remain competitive.

LNG bunker vessel scoping 
and development
Th e development and design of LBVs 
is a new and evolving sector. Due to 
the infancy of the concept, at present 
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Figure 1: 2017 newbuild 6,500m3 LBV Cardissa underway from her builders STX in South 

Korea (copyright Shell)
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there are no fi xed and industry accepted 
designs because everyone requires, 
or perceives they require, something 
different. The shipping industry is 
currently to some degree ‘feeling it’s way’ 
and ‘learning by mistakes’ as when many 
of the current LBVs were being specifi ed, 
procured and built, no one knew what 
the future was going to be and in some 
instances did not even know with any 
certainty how the receiving ships, to 
which they would be bunkering LNG, 
could possibly be confi gured.

It is obviously very difficult, if not 
impossible, for shipowners to produce 
a shipbuilding specifi cation for an LBV 
which is as robust and mature as that 
they would issue to shipyards for more 
established ship types, such as coastal or 
small-scale feeder LNGCs of a similar 
capacity. The only current exception 
to this, and hence avenue for reducing 
uncertainty, is if a LBV is being procured 
to solely bunker only one or two specifi c 
ship types, the requirements for which 
are well known and fi xed. However, such 
dedicated operational scenarios are in the 
minority and if the utilisation of the asset, 
namely the LBV, is to be maximised it is 
likely it will still have to service other ships 
with configurations and requirements. 
These are probably conflicting and are 
either unknown or cannot be predicted 
with any certainty when the shipbuilding 
specifi cation is being produced.

This inability of shipowners to 
produce a shipbuilding specification 
with any certainty is a major issue for 
many, if not most, shipyards as one 
of their primary goals is to propose a 
low risk compliant technical response 
which has commercial advantage over 
its competitors. Th is obviously requires 
an unambiguous specification. In 
addition, designs off ered by shipyards to 
shipowners are oft en what the shipyard 
wants to build (to suit their production 
processes and throughput) rather than 
what the shipowner wants and needs. 
In addition, shipyards typically may not 
fully appreciate the operational profi le 
and novel aspects of a specifi c ship type.

Th erefore, regarding the realisation of 
a holistic near-optimal ship design the 
above can be viewed as ‘a perfect storm’! 
On one hand we have the shipowner, who 

may not be able to robustly bound the 
operations of the ship to be procured and 
may not have the required resources to 
guide design development. On the other 
hand we have the shipyard, who may not 
have the resources or time to intelligently 
interrogate and question a shipbuilding 
specification, assess its validity to be 
transposed into a cohesive design, and 
then have the ability to distil out and 
develop a ranked set of dominant design 
drivers and requirements from which 
a ‘solution cloud’ can be produced and 
analysed in order to robustly down-select 
solutions for incorporation into the 
building blocks for an near-optimal 
operationally eff ective ship design.

The solution to the above is not 
straightforward but is achievable 
given time, as the LNG bunkering 
sector matures. It will require the 
determination of all stakeholders 
(trading ship operators, LBV shipowners, 
ship designers, shipbuilders, industry 
organisations, regulators, etc.) to work 
together in a collaborative manner.

LNG bunker vessel 
design for operation
Compatibility of the LBV with the 
receiving ship(s) is the key issue in 
designing a near-optimal LBV and the 
primary driver is alignment, so the 
driving force is knowing to whom you 
are going to supply. Hence, a thorough 
and robust compatibility study is 
now key in the ship design process. 
Although typically shipyards will not 
like this as, as discussed above, they 
typically want to build an LBV that suits 
their production processes. However, 
shipyards together with shipowners are 
learning quickly that LBVs are different 
to both traditional oil bunker barges 
and also coastal trading and small-scale 
feeder LNGCs. Hence, both parties 
need to understand with certainty 
and to some depth what the design 
must achieve in operation and then 
undertake additional investigations, 
design and engineering, compared 
say to a small-scale Feeder LNGC, to 
address this.

Figure 2: 2018 

newbuild 7,500m3 

LBV Kairos 

bunkering MS 

Visborg at Visby 
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Sweden, in the 

Baltic (courtesy of 

Schulte Group)



Noting the above, the LBV hull 
must of course be of suffi  cient size and 
confi guration for:
· LNG cargo capacity and containment 

system, and possibly fuel oil capacity;
· Cargo configuration – number and 

distribution of tankage;
· Navigational constraints for operations 

in certain ports and waterways – length, 
breadth and operational draught, and 
maybe also air draught due to bridges 
etc. and possibly implications regarding 
line of sight etc.;

· L i m i t i n g / g o o d  d i m e n s i o n a l 
relationships regarding global strength, 
intact stability, roll motions, freeboard 
(regulatory and for survivability) etc.;

· Internal topology – subdivision is 
critical not only for damage stability 
performance, but also for efficient 
operation and maintenance;

· Water ballast capacity – number and 
distribution of tanks and is constant 
draught required/desired during 
bunkering evolutions to minimise 
freeboard change, or can a ‘ballast free’ 
design be facilitated with maybe only 
trimming ballast;

· Bunkering and transit environments – 
possible requirement for low wash hull 
form for operation in restricted waters 
with very good slow or zero speed 
manoeuvrability characteristics, good 
motions whilst bunkering for safety 
and operations;

· Mooring and enlarged multiple 
fendering systems, and operations;

· Bunkering systems / allowance for 
station (manifolds) offsets, together 
with bunkering and crew transfer 
operations;

· Machinery, and propulsion and 
manoeuvring systems, for very good 
slow or zero speed manoeuvrability, 
usually incorporating dynamic 
positioning (DP);

· Accommodation block, probably 
including enhanced crew levels over 
those for small-scale feeder LNGCs; 
storing and associated laydowns etc.; 
life saving appliances (LSAs) etc.;

The three key and unique aspects 
driving the design of LBVs, in addition to 
standard ship design drivers, are:
· Parallel Middle Body (PMB) length – 

To facilitate safe and effi  cient mooring 
operations. Th e outcome is that quite 
often a longer LBV, with non-typical 
dimensional ratios compared to 
traditional coastal trading / small-scale 
feeder LNGCs or oil bunker barges. 
However, such a design will have a 
signifi cantly larger operational envelope 
and hence potential utilisation and 
earning potential advantage over a slightly 
shorter LBV of typical dimensional 
ratios which may have a marginal 
advantage on fi rst (construction) cost, 
manoeuvrability, etc.;

· Manifold(s) location and alignment – 
LNG bunkering has been undertaken 
with the LBV moored side-by-side 
with the receiving ship, hence LBVs are 
typically fi tted with midship manifolds, 
potentially more than one set at 
diff erent heights above the waterline 
(or main deck), with associated 
equipments and craneage to facilitate 
hose handling. A number of newbuild 
LBVs have high-reach cranes and long 
LNG hoses and associated storage 
reels to accommodate bunkering 
high freeboard receiving ships in the 
open-air on their main deck, however 
‘gun port’ doors located in the side 
shell above the waterline, as is standard 
for bunkering of fuel oil etc. has now 
emerged as the preferred option for 
cruise and container ships etc. negating 
the requirement for such craneage 
and hoses. Receiving ships with LNG 
bunker manifolds on the bow or stern 
are now appearing, hence requiring 
LBVs to have additional manifolds at 
the extreme bow or / and stern with 
associated craneage etc. to facilitate 
hose handling which could obviously 
lead to issues related to relative locations 
of the LBV and receiving ship PMBs 
and the location of the fenders on the 
LBV. At present tandem mooring has 
not been adopted, even when there are 
very diffi  cult and complex bunkering 
operations, however given time LBV 
designs will probably evolve to facilitate 
tandem bunkering operations as this 
would by default eliminate the required 
parallel body length issue for safe 
mooring;

· Access from the LBV to the receiving 
ship – Access from the LBV to the 

receiving ship is obviously a major safety 
issue in preparing for and concluding 
mooring and bunkering operations. 
Typical solutions involve the utilisation 
of ladders or man-riding cranes. Th e 
current adoption of ‘gun port’ doors 
located in the side shell of the receiving 
ship is assisting this situation.

Conclusions
As eluded to above, the design of an LBV is 
not simply an exercise of taking an existing 
design for a small-scale feeder LNGC, 
adding some cranes and fenders etc. and 
adapting the cryogenic cargo system to 
export LNG. It is so much more as it is a 
little-known and very advanced ship type 
which is operationally and technically 
unique with very specific and different 
design drivers in addition to standard ones.

Th e design and capacity of LBVs varies 
vastly at present due to current perceived 
demands, charters etc. and is obviously 
to some degree infl uenced by the current 
and proposed shore infrastructure. 
Hence, the design of LBVs will also 
change as local infrastructure develops 
as well as the design of receiving ships, to 
be bunkered with LNG, evolves.

Due to the complexity of LBVs, they 
attract a cost penalty compared to a 
standard small-scale feeder LNGC of the 
same capacity. Hence, in developing a 
robust solution for bunker operations the 
utilisation of purpose-built LBVs must 
be closely considered and managed with 
care to justify the investment needed.

Consequently, this requires some new 
thinking and collaboration on behalf of 
both the LBV owners (and the operators 
of potential receiving ships) and ship 
designers. In addition, the development of 
an operationally robust LBV requires the 
sometimes signifi cant adaption of current 
marine technologies and incorporation 
and marinisation of some new ones to 
both the hull and its systems. NA
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