
GTT is a French engineering company 
based in Saint Rémy-Lès-Chevreuse 
near Paris, specialising in the design of 
liquefied natural gas (LNG) containment 
systems for over 50 years. More than two 
thirds of the existing LNG carrier fleet 
uses GTT containment systems for the 
transport of LNG cargoes, while around 
90 percent of LNG carriers on order or 
under construction today will be fitted 
with the GTT membrane insulation 
system. GTT also designs LNG tanks for 
onshore storage for small, medium and 
large storage capacities.

In the current context of the progressive 
adoption of LNG as a fuel for commercial 
ships, GTT positions itself as a solution 
provider capitalising on its long experience 
in LNG containment and the mobilising 
of highly skilled engineers. For the last 
few years, GTT has developed innovative 
solutions covering LNG fuel tanks and 
associated systems on board commercial 
vessels, as well as LNG handling and 
storage infrastructure for the whole supply 
chain from delivery to the end user.

This article focuses on the advantages 
provided by low pressure LNG fuel storage 
for bunkering infrastructure integrated 
into port facilities. In the particular 
example developed here, the tank is 
integrated into a jetty used as a berth 
for large passenger ferries. However, this 
principle could easily be applied to other 
configurations.

LNG storage solution
In view of the constraints of operating 
passenger ships on a regular line and 
the relative impossibility of carrying 
out bunker operations separately from 
commercial operations (embarking/
disembarking passengers and cars) due 
to timetable restrictions, safety issues 
other risks; GTT proposes the use of its 
membrane technology for LNG storage.

The tank is a rectangular/prismatic 
shaped membrane containment system 

of Mark III, Mark III Flex, NO96 etc. 
integrated into a gravity-based concrete 
caisson similar to the other caissons at 
the jetty. The capacity of such tanks has 
no limit from a technical point of view. It 
could be as small as 1,000 m3 and as big 
as 10,000 m3. The membrane tank is a low 
pressure containment system meaning that 
the vapour pressure inside the tank cannot 
exceed 500 mbarg.

The tank is used for LNG fuel storage 
as part of a bunkering station dedicated 
to the ships berthing alongside. The jetty 
storage system (see Figure 1) is regularly 
refilled by a small LNG carrier sourcing 
cold LNG from the main import LNG 
terminals in the area. This kind of service 
could be shared with other ports as a ‘milk 
run’ service and this LNG carrier would 
then deliver partial cargoes to each of its 
port clients.

 In Figure 2, the small LNG carrier is 
approaching the jetty where it will be 
moored before connecting to the two 
loading arms on the quay side which are 
connected to the jetty storage system. 
Once connected, the loading operation 
will follow standard procedures including 
safety checks, inerting and cooling down 
of lines etc. One arm is used for liquid 
transfer from the LNG carrier to the jetty 
storage and the other arm for returning 
vapour from the jetty tank to the LNG 
carrier. Typical connections and transfer 
line diameters would be six or eight inches 
depending on the required flow rates. 
Once the jetty tank is full, the transfer 
lines are inerted, disconnected etc. and the 
LNG carrier can sail safely away to its next 
port of call.

When a passenger ferry needs to bunker, 
it berths alongside the jetty like any other 
operation. Once alongside, simultaneous 
operations take place as shown in Figure 
3. At the stern of the vessel, passengers, 
cars and trucks are being disembarked/
re-embarked the loading arms are 
connected following the necessary safety 

checks. Then follows standard procedure 
including line cooling, ramping up, full 
flow transfer, ramping down, pump 
stop, line purging, line inerting and 
disconnecting. Ferries typically spend 1.5 
to 2 hours at the quay, allowing plenty of 
time for the necessary amount of LNG to 
be transferred. 

It is worth noting here that if the LNG-
fuelled ferry is also using a low pressure 
containment system (eg. membrane), 
both loading arms must be connected as 
the vapour must return to the jetty tank. 
Also of importance is the necessity for the 
bunker stations/connections on the LNG-
fuelled ferry to be located appropriately in 
order to match the loading arm position 
on the quay side, whilst the ferry stern 
ramp stays within the correct interface of 
the embarking/disembarking quay.

Boil off gas (BOG) management
BOG will be generated permanently inside 
the jetty tank due to the permanent heat 
flux from the external environment. This 
natural BOG depends on the liquid level 
inside the tank: the greater the level, the 
higher the boil off.

D ur ing  the  t r ans f e r  opera t ions 
(filling or delivery), a large volume of 
BOG can be generated that will have 
to be primarily handled by the bunker 
station, even if the electric load on 
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Figure 1: An example of a port jetty storage 
system.
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the ferry has consumed a large part of 
this BOG. In order to minimise the 
amount of BOG generated during the 
bunker operation, the LNG in the jetty 
tank must be maintained at very low 
temperature. This can be achieved by 
permanently consuming the generated 
BOG (electrical generation and resale 
to the main network operator or use by 
other port consumers) or by liquefying 
the BOG using a small reliquefaction 
unit (a few tonnes per day) or even a 
combination of both solutions.

Conclusion
In conclusion the following advantages can 
be underlined: 
•	 Low pressure means no risk of 

BLEVE and considerably reduces 
the danger circle. 

•	 By integrating the LNG fuel storage 
inside a jetty, the potential hazards 
are kept away from other port 
activities and the public. 

•	 The bunkering station and LNG/
gas-related infrastructures are 
kept away from the embarking/
disembarking area to allow safe 
simultaneous operation.

•	 The NBOG and ex t r a  BOG 
generated during transfer can be 
sold as electric power to the local 
grid.

•	 By using the same quay and the 
same LNG loading arms (liquid 
and vapour return) it is possible 
for LNG refilling at the jetty tank 
(from LNG carrier) and also LNG 
bunkering (delivering to the LNG-
fuelled ferry). 

Figure 2: Ferry approaching and connecting to the jetty storage system.

Figure 3: Ferry approaching and fuelling as embark/disembark process gets under way.
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