H. Fagerberg, J. Perales, and N. Evangelisti, Gas and Heat SpA, Italy,
detail how implementing a ship-to-truck solution can help to reduce
the number of steps in the LNG supply chain.

T

ransportation and logistics are key factors in all
supply chains. No matter whether it is a simple online
shopping delivery or the delivery of thousands of
tonnes of gas, the driver is the same: efficiency. It is an area
facing constant development and improvement, but also one
challenged by global external drivers such as decarbonisation

and policies for emission reductions, along with increased
safety regulations.
The large scale LNG industry is continuing to grow, and
the medium to small scale LNG industry is growing even
faster. Its engineering feasibility and returns on investment
are proving to be increasingly attractive. In this article,

Figure 1. LNG transfer from ship to trucks/ISO container
with LNG4Speed Ship to Truck (STT) onboard.

Figure 2. Major gas market reforms and policy initiatives
undertaken, 2021.1

Gas and Heat SpA introduces its new solution that helps to
shorten the LNG supply chain, from marine transportation
to land and road distribution.
According to the International Energy Agency, the global
LNG trade growth reached 6% in 2021.1 LNG distribution is
increasing rapidly due to increased gas demand in new
regions, and it is driven by local and global policies. New
projects involving bio-methane and other fuels are also
emerging along the path to reach zero-emissions and a
circular economy.
Innovation is driven by linking keywords such as utility,
energy, volume, environment, and distribution. The LNG
shipping market is growing fast and, with it, new solutions for
storage and distribution.
In the LNG value and supply chain, the storage terminal is
a fundamental element necessary in the interface between
the production, transportation, and distribution phases
(offshore and/or onshore), and it is part of the journey to end
users.
LNG storage terminals are facilities designed and built to
receive quantities of LNG, ranging from small to large, using
high technology equipment and systems suitable for cryogenic
conditions. These facilities are operated by highly trained
personnel. The terminals are mainly composed of cryogenic
tanks in their different types, cryogenic pipelines, valves, and
equipment such as pumps, compressors, subcoolers, and
vaporiser systems, just to mention some of the complexities.
A storage terminal, depending on its capacity and scope
of operation, may take years from its planning phases to
construction and operation. It is predominantly depending on
government and local authorities’ approval, which in turn is
driven by legislation, permissions, and regional or local energy
strategies. Furthermore, the time might be extended due to
feasibility studies, basic and detailed design phases,
construction, and commissioning. Even though small scale
LNG terminals are less CAPEX-heavy than their large scale
brothers, they are still not quickly implemented.
In October 2021, a study carried out by Gas Infrastructure
Europe (GIE) illustrated how small scale, specifically LNG
truck loading operations, has been increasing up to
3.32 million m3 from 2014 to 2020.2 The truck loading
operation is defined as the loading of LNG on a truck to be
transported in small quantities to the end user, for instance,
45 m3 per truck or ISO container. The terminals report a slot
capacity from 12 - 19 slots per day, depending on the
terminal capacity, yet a continuous increase of the total LNG
volume is evidenced.
In 2018, while designing and constructing the 9000 m3
storage terminal in the island of Sardinia, Italy, Gas and Heat
SpA identified a potential need in the LNG market for easy,
small scale, breakbulk distribution. If an LNG tanker had the
same capability as an onshore terminal, i.e. to store and
distribute directly to trucks or ISO containers in a safe manner,
it would considerably reduce costs and allow companies to
supply a new market or already existing market by establishing
a new entry point with the minimum barriers possible.

A fast track solution
Figure 3. LNG4Speed STT (truck side). Image credit:
Giovanni Lugheri.
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LNG4Speed Ship to Truck (STT) is a solution that was
designed, manufactured, and tested at Gas and Heat SpA’s
premises in Pisa, Italy. It is designed to supply LNG directly
from ships to trucks/ISO containers with no need for an

LNG storage facility. This solution is fitted into a skid (with a
footprint of a 15 - 20 ft container, depending on its position)
for its flexible transportation by marine or road and for easy
installation. The LNG4Speed STT is intended as a plug and
play solution, to be used with any ship and in any port.

Where is it positioned?

LNG4Speed STT is available in two different versions. One
to be installed and used onboard an LNG tanker, and the

other to be deployed and operated directly on the jetty
between the ship and the trucks. The suitable solution
depends on how the operation is planned, space available,
and the respective permissions and approvals given
from the local authorities. The onboard LNG4Speed STT
requires marine approved certification according to class
society rules. Alternatively, the onshore positioned version
is provided with CE approval. Both solutions are readily
available.

How does it work?

Once the LNG4Speed STT is connected to both the ship
and trucks/ISO containers, it is ready for operation. The
LNG4Speed will communicate with both ship and trucks
and will safely manage the operation. In less than one hour,
breakbulk LNG will be available for delivery by truck to end
users, wherever they are located.
LNG4Speed STT is capable of performing the following
operations:
zz Line inerting and leak test.
zz Line cool down.
zz LNG transfer.
zz Line drainage and warming up.
zz Line purging.

Safety

Figure 4. LNG4Speed STT (cryogenic valve). Image credit:
Giovanni Lugheri.

Safety is the core consideration of this solution. It works
as an interface between the supplier (LNG tanker) and the
receiver (trucks/ISO container). The automation system is
designed to receive and send signals from/to the truck/ISO
container and the LNG tanker in order to manage the
main variables that drive the LNG transfer operation i.e.,
flowrate, pressure, and temperature. As an additional layer
of safety, the operators can also read the data in real
time, and can stop and restart the operation manually if
necessary.
The system is equipped with valves (Figure 4) that can
be automatically de-energised through their actuators
according to the failure mode. These can also be opened or
closed manually by the operator.
Another safety function is the emergency shutdown
system (ESD) that has been designed to automatically turn
down the LNG transfer operation once activated. It can be
activated through ESD push buttons in three different
locations i.e. on the ship, the truck (through a jetty panel),
and the LNG4Speed itself. Therefore, after the appropriate
training and following the manual and procedures, safe and
successful operations are guaranteed.

Ship and truck connections

Figure 5. LNG transfer from ship to trucks/ISO container
with LNG4Speed STT on the jetty.

The LNG4Speed STT is mechanically connected through
cryogenic hoses and quick dry couplings, including dry
breakaway couplings, guaranteeing the safety of the
operation and avoiding any leakage scenarios. The utilities
needed for its operation are minimal. Power is required for
the LNG4Speed STT control panel, and this can be supplied
either with a power cable from the ship or the jetty. The
actuation system is pneumatic and will be supplied either
by sourcing nitrogen from the ship, from nitrogen cylinders,
or from a nitrogen generator system on the jetty.
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Figure 6. LNG transfer from ship to trucks/ISO container with LNG4Speed STT onboard.

Boil-off gas management

The LNG transfer operation is performed without any gas
emissions due to its closed-loop and carefully designed
boil-off gas (BOG) management system.
Gas and Heat SpA’s experience in offshore and onshore
systems made such an interface possible and by providing
the necessary tools, manuals, and basic training to the ship’s
crew and port operators, safe operations can be repeated
time after time.

LNG transfer capacity

The LNG4Speed STT is designed to load up to four
trucks/ISO containers in parallel – the flowrate is according
to their volume capacity which is normally from 45 m3 to
50 m3. Thus, 60 m3/h is considered its normal loading rate
per truck. Nonetheless, the estimated loading time may vary
from 60 min. to 90 min. depending on the conditions at the
truck’s arrival.
Considering a labour day of eight hours, it means it is
possible to achieve at the very minimum 20 truck loadings
per day. Nonetheless, the product is fully available for
modification and can be tailor-made according to each
client’s needs.

Throughput

Considering a continuous operation for one labour year,
meaning apprximately 240 days per year, the result is a total
number of 4800 trucks/ISO containers of LNG loaded and
ready to be distributed to its end users. In terms of energy,
the equivalent capacity for a day is approximately 5.3 GWh.
Considering the full operation for the labour year, capacity is
1.3 TWh (as a minimum).

Costs

In relation to the main costs for the LNG discharge
operation, a CAPEX and OPEX study demonstrated that
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covering a minimum volume of 80 000 m3 throughput
should give the return of investment in one year, this
internal study has considered the following costs:
zz Daily hire of the LNG ship.
zz LNG cost.
zz Daily hire at port.
zz CAPEX of LNG4Speed STT.
zz Personnel cost.
Very low maintenance costs are expected since
LNG4Speed STT does not contain wear and tear items such
as rotary equipment, additionally, its valves and
instrumentation are designed and manufactured for
long-term use in cryogenic conditions.

Conclusion

Gas and Heat SpA is a solutions provider in the small scale
LNG market, through the whole supply chain from storage
and handling to distribution.
Developing innovative solutions to meet the growing
market demands while supporting the decarbonisation of
the marine sector and achieving the energy transition goal.
The solution presented in this article represents a
driver for a faster development of the LNG market,
especially in remote or isolated areas.
It is a cost-effective, flexible, and smaller solution
compared with traditional storage and distribution
systems.
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