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Description

Title of the Invention: Roll-on/Roll-off Ship Comprising a
Tank for Storing Liquefied Gas

Technical Field

[0001] The invention relates to the field of so-called “roli-on/roll-off” (RO/RO) ships for the
transport of towed or automotive wheeled cargo, such as vehicles, embarking on-board
via one or more access ramps. The invention relates more particularly to the field of roll-
on/roll-off ships comprising a sealed and thermally insulating tank with membranes for
storing a liquefied combustible gas at low temperature. The tank is intended to receive

liquefied gas used as fuel for the propulsion of the roll-on/roll-off ship.

[0002] In one embodiment, the liquefied gas is LNG, i.e. a mixture which has a high methane
content and is stored at a temperature of about -162°C at atmospheric pressure. Other
liquefied combustible gases may also be envisaged, in particular ethane, propane, butane,

liquefied petroleum gas (LPG) or ethylene.

Technological Background

[0003] Roll-on/roll-off ships for the transport of towed or automotive wheeled cargo are known
from the prior art.

[0004] These ships comprise a hull having a bottom and an external deck spaced apart from
the bottom in a height direction, a plurality of intermediate decks located between the
bottom and the external deck of the hull, the plurality of intermediate decks inciuding a
main loading/unloading deck and one or more storage decks, a loading/unloading ramp
connected to the main loading/unloading deck, and bearing pillars extending in the height
direction so that a first end is fixed to the bottom and a second end is fixed, for example,
to the external deck. The bearing pillars are generally arranged in a plurality of rows of
pillars along a longitudinal direction of the ship. The main loading/unioading deck thus
corresponds to a fixed deck to which the cargo is conveyed via the loading/unloading

ramps in order to load or unload the cargo.

[0005] These bearing pillars play an essential part in the rigidity of the hull of the ship because,
in contrast to a traditional ship, roll-on/roll-off ships do not have a bulkhead on the storage
decks which partitions the interior of the hull and thereby rigidifies the hull. This absence
of a bulkhead is necessary to allow the towed or automotive wheeled cargo to move on

the intermediate decks.
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[0006] These ships mainly use petroleum derivatives as fuel, for instance heavy fuel oil (HFO),
which has a boiling point much higher than ambient temperature, for example between
120 and 600°C. Ships of the prior art contain one or mare tanks in their hull for storing
such afuel. These tanks do not require special equipment since their content can be stored
in liquid form at ambient temperature. These tanks thus present no difficulty for their
placement in the ship, and they are placed particularly in the regions of the ship which are

left free, such as the sides.

[0007] However, because of statutory changes in the regulations governing greenhouse gas
emissions, particularly for maritime transport, there is a need for these roll-on/roll-off ships
to change their propulsion technology.

[0008] Compared with that of traditional heavy fuel oil, the combustion of LNG leads to
reductions by 100% of sulphur oxides and fine particles, 80% of nitrogen oxides and 20%
of COz. At present, LNG is the most efficient carbon-based fuel in technical, operational
and environmental terms.

Summary

[0009] One basic concept of the invention is to position and dimension a tank for storing

liquefied combustible gas in a roll-on/roll-off ship.

[0010] According to one embodiment, the invention provides a roll-on/roll-off ship comprising:
a hull having a double-walled bottom and an external deck spaced apart from the bottom
in a height direction, the double-walled bottom comprising an internal wall and an external
wall,

- a plurality of intermediate decks located between the bottom and the external deck of the
hull, the plurality of intermediate decks including a main loading/unloading deck and one
or more storage decks,

- bearing pillars extending in the height direction, each bearing pillar having a lower end
fixed to the bottom of the hull and extending in the height direction so as to pass through
and support the intermediate decks, the bearing pillars being arranged in at least a first
row of pillars and a second row of pillars, the bearing pillars of a given row being spaced
apart from one another in a longitudinal direction of the ship,

- an engine room located in the hull and comprising a propulsion system,

- a sealed and thermally insulating tank for storing a liquefied combustible gas, which is
intended to supply the combustible gas to the propulsion system, and

- a cofferdam wall separating the engine room from the tank,

wherein the tank is located in the height direction between the main loading/unloading

deck and the internal wall of the bottom of the hull,
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and wherein the tank is located in a transverse direction of the ship between the first row
of pillars and the second row of pillars, the transverse direction being perpendicular to the
longitudinal direction and to the height direction of the ship.

[0011] By virtue of these characteristics, the positioning of the tank and its dimensioning make
it possible to adapt to the particular structure of the roll-onfroll-off ship without requiring
major structural modification, which would involve significant new structural calculations.
This is because positioning the tank between the pillars makes it possible to keep the
arrangement of the bearing pillars. Furthermore, the entire tank is located between the
double-walled bottom and the main loading/unloading deck so that the tank does not cause
an obstruction during the loading and unloading operations and it therefore does not
necessitate modification of the movement of the goods. Lastly, positioning it close to the
engine room limits the flow of combustible gas in the ship.

[0012] Depending on the embodiments, such a ship may have one or more of the following
characteristics.

[0013] According to one embodiment, the roll-on/roll-off ship comprises at least one
loading/unloading ramp connected to the main loading/unloading deck.

[0014] According to one embodiment, the cofferdam wall comprises an internal skin and an
external skin spaced apart from the internal skin.

[0015] According to one embodiment, the tank is of parallelepipedal shape.

[0016] According to one embodiment, the tank is of polyhedral shape, the polyhedron having

eight or ten faces.

[0017] According to one embodiment, the sealed and thermally insulating tank is a tank with
membranes, preferably a tank configured for storing LNG.

[0018] According to one embodiment, the tank has a longitudinal dimension extending in the
longitudinal direction from the cofferdam walll to a front part of the ship.

[0019] By virtue of these characteristics, the longitudinal dimension of the tank is readily
adjustable as a function of the desired capacity, that is to say the maximum volume of
liquefied gas.

[0020] According to one embodiment, the main loading/unloading deck is fixed and at least
one storage deck can be moved in the height direction so as to vary the distance between
two adjacent intermediate decks for the placement of bulky goods.

[0021] According to one embodiment, the storage deck located above or below the main
loading/unloading deck can be moved in the height direction.
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[0022] According to one embodiment, at least one, preferably a plurality of or each bearing
pillar extends in the height direction so as to pass through and support all the intermediate
decks.

[0023] According to one embodiment, the tank is located at the middle of the ship in the

transverse direction.

[0024] According to one embodiment, the ship includes a tank connection space, with tank
valves and at least one dome structure being located in the tank connection space, the
tank connection space being located between a ceiling wall of the tank and the main

loading/unloading deck in the height direction.

[0025] Thus, the tank connection space is also located between the double-walled bottom
and the main loading/unloading deck so that it does not cause an obstruction during the
loading and unloading operations and it therefore does not necessitate modification of the

movement of the goods.

[0026] According to one embodiment, the cofferdam wall is a rear cofferdam wall and the tank
has a rear tank wall separated from the engine room by the rear cofferdam wall, a front
tank wall spaced apart from the rear tank wall along the longitudinal direction of the ship,
a bottom tank wall preferably located against the internal wall of the bottom of the hull, a
ceiling tank wall spaced apart from the bottom tank wall along the height direction, and two

longitudinal tank walls.

[0027] According to one embodiment, the longitudinal tank walls are each fixed to a
longitudinal cofferdam wall, each longitudinal cofferdam wall preferably comprising an
internal skin and an external skin spaced apart from the internal skin in the transverse

direction of the ship.

[0028] According to one embodiment, the cofferdam wall(s) is/are made of metal, for example

steel.

[0029] According to one embodiment, the internal skin and/or the external skin is formed by

a layer of sheet metal, for example steel.
[0030] According to one embodiment, the bearing pillars are made of metal, for example steel.

[0031] According to one embodiment, at least one bearing pillar of the first row of pillars is
located in one of the longitudinal cofferdam walls and/or at least one bearing pillar of the

second row of pillars is located in the other of the longitudinal cofferdam walls.
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[0032] Thus, by positioning the pillars adjacent to the tank in the longitudinal cofferdam walls,
it is possible to maximise the transverse dimension of the tank without modifying the
arrangement of the pillars in the hull of the ship.

[0033] According to one embodiment, the said at least one bearing pillar located in the
cofferdam wall is made of a steel grade higher than that of the other bearing pillars.

[0034] Thus, the temperature in the cofferdam walls bordering the tank may be lower than in
the other parts of the ship because of the proximity to the liquefied gas storage tank. The
higher steel grade for this pillar makes it possible to compensate for this temperature
difference in order to maintain a sufficient mechanical strength.

[0035] According to another embodiment, the said at least one bearing pillar located in the

cofferdam wall may be made from a steel grade identical to that of the other bearing pillars.

[0036] According to one embodiment, the said at least one bearing pillar of the first row of
pillars is formed against the internal skin or the external skin of the longitudinal cofferdam

wall.

[0037] According to one embodiment, the said at least one bearing pillar of the second row of
pillars is formed against the internal skin or the external skin of the longitudinal cofferdam

wall.

[0038] According to one embodiment, the internal skin and the external skin of the longitudinal
cofferdam walls have stiffeners protruding in the transverse direction, making it possible
to rigidify the internal skin and the external skin.

[0039] The bearing pillars located against the internal skin or the external skin of the
longitudinal cofferdam walls also contribute to its rigidity, and more preferably the said
bearing pillars make it possible to obviate some of these stiffeners.

[0040] According to one embodiment, each bearing pillar has an upper end fixed to the

external deck.

[0041] According to one embodiment, the tank has a plurality of tank walls, each tank wall
having a multilayer structure comprising, from the exterior to the interior of the tank, a
secondary thermal insulating barrier, a secondary sealing membrane located against the
secondary thermally insulating barrier, a primary thermal insulating barrier located against
the secondary sealing membrane, and a primary sealing membrane located against the
primary thermally insulating barrier and intended to be in contact with the liquefied

combustible gas.
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[0042] According to one embodiment, the invention also provides a transfer system for a
liquefied combustible gas, the system comprising a roll-on/roll-off ship as mentioned above,
insulated pipelines arranged so as to connect the tank installed in the hull of the roll-on/roll-
off ship to a floating or onshore storage facility, and a pump for delivering a flow of cold
liquid product through the insulated pipelines from the floating or onshore storage facility
to the tank of the roll-on/roll-off ship.

[0043] According to one embaodiment, the invention also provides a method for fuelling a roll-
on/roll-off ship as mentioned above, wherein a liquefied combustible gas is conveyed
through insulated pipelines from a floating or onshore storage facility to the tank of the roll-
on/roll-off ship.

Brief Description of the Figures

[0044] The invention will be understood better, and further objects, details, characteristics and
advantages thereof will become clearer from the following description of several particular
embodiments of the invention, which are given only by way of illustration and without

limitation, with reference to the appended drawings.

[0045] [Fig. 1] Figure 1 represents a side view of the interior of a roll-on/roll-off ship according
to one embodiment.

[0046] [Fig. 2] Figure 2 is a view of the detail Il of Figure 1, representing in particular the
storage tank in the hull of the ship.

[0047] [Fig. 3] Figure 3 is a view in partial section along the plane Ill-lll of Figure 1,
representing the arrangement of a bearing pillar with respect to the storage tank according
to a first embodiment.

[0048] [Fig. 4] Figure 4 is a view in partial section along the plane Ill-lll of Figure 1,
representing the arrangement of a bearing pillar with respect to the storage tank in the

transverse direction according to a second embodiment.

[0049] [Fig. 5] Figure 5 is a view in section along the plane V-V of Figure 1, representing the
arrangement of a bearing pillar with respect to the storage tank in the longitudinal direction

according to the second embodiment.

[0050] [Fig. 6] Figure 6 is a view of the detail VI of Figure 5, representing in particular the

storage tank and some of the bearing pillars.

[0051] [Fig. 7] Figure 7 is a schematic representation of a roll-on/roll-off ship having a storage
tank for liquefied combustible gas and a terminal for filling this tank.

Description of the Embodiments
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[0052] A roll-on/roll-off ship 1 according to various embodiments will be described below with

reference to Figures 1 to 7.

[0053] As explained abave, roll-on/roll-off (RO/RO) ships 1 have a particular structure in order

to allow free movement of towed or automotive wheeled cargo between the various cargo
decks, the ship 1 allowing goods to enter the ship 1 by their own means and to leave the
ship 1 in the same way. This cargo may for example be composed of cars, vehicles for
road transport of goods and their loading (lorries with trailers, articulated lorries), heavy
machinery for building and public works, agricultural equipment such as tractors, or

containers mounted on loading/unloading vehicles such as fork-lift trucks or trailers.

[0054] Thus, in contrast to conventional freighter ships in which the cargo is loaded vertically

by hoisting machines such as cranes, in this case the cargo is loaded and unloaded by
having it fravel inside at the entry and exit of the ship using a mobile loading/unloading

ramp 10 which connects to a ramp installed on the wharf of a port or directly onto the wharf.

[0055] For this purpose, the roll-on/roll-off ship 1 comprises:

- a hull 3 having a double-walled bottom 4 and an external deck 7 spaced apart from the
bottom 4 in a height direction H,

- a plurality of intermediate decks 8, 9 located between the bottom 4 and the external deck
7 of the hull 3, the plurality of intermediate decks including a main loading/unloading deck
8 and one or more storage decks 9,

- at least one loading/unloading ramp 10 connected to the main loading/unloading deck 8,
- bearing pillars 11 extending in the height direction so as to pass through and support the
intermediate decks 8, 9,

- an engine room 14 located in the hull 3 and comprising a propulsion system 15,

- a sealed and thermally insulating tank 2 with membranes for storing a liquefied
combustible gas, which is intended to supply the combustible gas to the propulsion system
15.

[0056] The double-walled bottom 4 is composed of an internal wall 5 and an external wall 6.

The bearing pillars 11 thus have a lower end fixed to the internal wall 5 of the bottom 4
and an upper end which may be fixed to the external deck 7.

[0057] The bearing pillars 11 are arranged in the example illustrated in Figures 5 and 6 in a

first row of pillars 12 and a second row of pillars 13. The bearing pillars 11 of a given row
12, 13 are spaced apart from one another in a longitudinal direction L of the ship 1.
Furthermore, the two rows 12, 13 are arranged symmetrically in a transverse direction T
in order to rigidify the hull 3 in a balanced fashion and over the entire length of the ship 1.
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In other embodiments (not illustrated), the bearing pillars 11 may be arranged in more than

two rows, for example four and preferably in an even number of rows.

[0058] Figure 1 illustrates a roll-onfroll-off ship 1 according to an exemplary design.

Specifically, in this example, the roll-on/roli-off ship 1 has twelve intermediate decks,
therefore comprising eleven storage decks 9 and one main loading/unloading deck 8. The
internal wall 5 of the bottom 4 is also used as a storage deck 9 and is commonly regarded
as the first deck, each deck being referred to by its number from the lowermost deck to the
uppermost deck in the height direction H of the ship 1. For this design, the main
loading/unloading deck 8 is thus the fifth deck. The intermediate decks 8, 9 as well as the
internal wall 4 are connected to one another by means of access ramps 16 or vertical

elevator systems.

[0059] The structure of the tank 2 as well as its positioning and dimensioning in the hull 3 of

the ship 1 will now be described in more detail.

[0060] The tank 2 is of parallelepipedal shape here, as may be seen in Figure 2, and has a

plurality of tank walls, namely a rear tank wall 17, a front tank wall 18 opposite the rear
tank wall 17, a bottom wall 19, a ceiling wall 20 opposite the bottom wall 19, and two
longitudinal walls 21. The bottom wall 19 is located against the internal wall 5 of the bottom
4.

[0061] Apart from the bottom wall 19, the other tank walls 17, 18, 20, 21 are fixed to cofferdam

wallls 22 which, with the internal wall 5 of the hull 3, form the bearing structure of the tank
2, as may be seen in Figures 2 to 4. The cofferdam walls 22 are formed by an internal skin
23, on which the tank walls 17, 18, 20, 21 are fixed, and an external skin 24 which is
spaced apart from the internal skin 23. Stiffeners 25 are placed inside the cofferdam wall
22 on the internal skin 23 and the external skin 24 in order to rigidify each of the skins 23,
24.

[0062] The tank 2 is placed in the hull 3 so that one of the cofferdam walls 22 separates the

engine room 14 and the rear tank wall 17, as shown in Figure 2. The engine room 14 is
located here against the internal wall 5 of the bottom 4 at the rear of the ship 1 with respect

to the longitudinal direction L of the ship 1.

[0063] Each tank wall 17-21 has a multilayer structure comprising, from the exterior to the

interior of the tank, a secondary thermal insulating barrier, a secondary sealing membrane
located against the secondary thermally insulating barrier, a primary thermal insulating
barrier located against the secondary sealing membrane, and a primary sealing membrane

located against the primary thermally insulating barrier and intended to be in contact with
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the liquefied combustible gas. By way of example, such tanks with membranes are
described particularly in Patent Applications W02019239048, WO14057221, FR2691520
and FR2877638. Tanks with membranes may in particular be constructed according to the
GTT Next1®, Mark V®, Mark 1lI® and NO96® technologies developed by the Applicant.

5 [0064] As may be seen in Figure 2, there is a tank connection space 26 on top of the ceiling
wall 20, this tank connection space 26 being enclosed by cofferdam walls 22. The tank
connection space 26 has in particular a dome structure 27, via which the fuelling pipe 28
in particular extends through the ceiling wall 20 in order to fill the tank 2 with liquefied
combustible gas. This tank connection space 26 is a secured space where the pipes

10 passing through the ceiling wall 20 are connected to the other equipment of the ship, for
example tank valves.

[0065] The ship 1 is also equipped with a fuel preparation room 29, visible in Figures 5 and 6,
which is located adjacent to one of the longitudinal walls 21 of the tank 2 and to the engine
room 14. The fuel preparation room 29 is in particular equipped with a device for

15 conditioning the combustible gas in order to adapt the pressure and the temperature of the
combustible gas to values suitable for the propulsion system 15.

[0066] The tank 2, the cofferdam walls 22 and the tank connection space 26 are thus
dimensioned so as to be located under the main loading/unloading deck 8, as illustrated
in Figure 2. This is because in the exemplary design of Figure 2, the highest of the

20 cofferdam walls 22, namely the one located above the tank connection space 26, is located
at the level of the fourth deck, that is to say one of the storage decks 9. The structure of
the tank 2 and its equipment, such as the tank connection space 26, thus have no effect
on the design of the main loading/unloading deck 8.

[0067] Figures 3 and 4 represent two embodiments of the positioning and dimensioning of the
25 tank 2 with respect to the bearing pillars 11.

[0068] In these Figures 3 and 4, the decks, from the first to the fifth, the tank 2 as well as one
of the bearing pillars 11 of the first row of pillars may be seen. Since the design is
symmetrical in the transverse direction T, only one half of the cross section of the ship 1
has been represented. Thus, in this exemplary design illustrated in Figures 3 and 4, the

30 second deck and the fourth deck, which are storage decks 9, are decks that can be moved
in the height direction H whereas the third deck and the fifth deck, which are respectively
a storage deck 9 and the main loading/unloading deck 8, are decks which are fixed in the
height direction H. The fixed decks are designed so that they can withstand a greater load

in comparison with the maobile decks.
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[0069] In the first embodiment of Figure 3, the tank 2 and the longitudinal cofferdam walls 22
are located in the transverse direction T between the two rows of pillars 12, 13. This is
because, as illustrated, the longitudinal cofferdam wall 22 is located against one of the
bearing pillars 11 of the first row of pillars 12. The structure of the tank 2 and the cofferdam
walls 22 thus have no effect on the design and the positioning of the bearing pillars 11. In
another embodiment (not illustrated), while continuing to be framed by the two rows of
pillars 12, 13, the longitudinal cofferdam walls 22 may be arranged at a distance from the
rows of pillars 12, 13.

[0070] In the second embodiment of Figure 4, one of the bearing pillars 11 of the first row of
pillars 12 is located in one of the longitudinal cofferdam walls 22, namely against the
internal skin 23. Thus, the structure of the tank 2 and the cofferdam walls 22 have no effect
on the design and the positioning of the bearing pillars 11. Furthermore, in comparison
with the first embodiment, it is possible here to obtain a tank whose transverse dimension
is increased maximally without affecting the positioning of the bearing pillars 11. The width
gain of the tank 2 is substantially equal to the transverse dimension of the longitudinal
cofferdam walls 22.

[0071] In another embodiment (not illustrated), one of the bearing pillars 11 of the first row of
pillars 12 may be located in one of the longitudinal cofferdam walls 22, namely against the
external skin 24. Thus, as before, the structure of the tank 2 and the cofferdam walls 22

have no effect on the design and the positioning of the bearing pillars 11.

[0072] It may thus be seen that the bearing pillars 11 of each row 12, 13 are substantially
aligned in the longitudinal direction L.

[0073] Figures 5 and 6 represent a cross section of a ship 1 making it possible to illustrate all
the bearing pillars 11 of each row of pillars 12, 13, as well as the arrangement of the tank
2 and of the cofferdam walls 22 with respect to these bearing pillars 11.

[0074] Specifically, as may be seen in the detail view of Figure 6, in this embodiment three
bearing pillars 11 of each row of pillars 12, 13 are arranged in the longitudinal cofferdam
walls 22. The number of bearing pillars in the cofferdam walls 22 depends on the length
of the ship 1, the total number of pillars, as well as the length of the tank 2 in the longitudinal
direction L.

[0075] Referring to Figure 7, this is a view of a roll-on/roll-off ship 1 having a sealed and
thermally insulating tank 2 mounted in the hull 3 of the ship 1. In a manner known per se,
pipelines for fuelling the ship may be connected by means of suitable connectors to a

maritime or port terminal in order to transfer an LNG fuel load to the tank 2.
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[0076] Figure 7 represents an example of a maritime terminal comprising a fuelling station 75,
an underwater pipe 76 and an onshore installation 77. The fuelling station 75 is a fixed
offshore installation comprising a mobile arm 74 and a tower 78, which supports the mobile
arm 74. The mobile arm 74 carries at least one flexible tube 79 which can be connected
to the pipeline for fuelling the ship. The orientable mabile arm 74 adapts to all gauges of
ships. A connecting pipe (not represented) extends inside the tower 78. The fuelling station
75 makes it possible to fill the roll-on/roll-off ship 1 with LNG fuel from the onshore
installation 77. The latter comprises liquefied gas storage tanks 80 and connecting pipes
81 connected by the underwater pipe 76 to the fuelling station 75. The underwater pipe 76
makes it possible to transfer liquefied gas between the fuelling station 75 and the onshore
installation 77 over a large distance, for example 5 km, which makes it possible to keep

the roll-on/roli-off ship 1 at a large distance from the shore during the fuelling operations.

[0077] In order to generate the pressure necessary for transferring the liquefied gas, pumps
on board the ship 1 and/or pumps fitted in the onshore installation 77 and/or pumps fitted
in the fuelling station 75 are used.

[0078] Although the invention has been described in connection with several particular
embodiments, it is clear that it is in no way limited thereto and that it comprises all the
technical equivalents of the means described as well as their combinations, if the latter fall

within the scope of the invention.

[0079] The use of the verb “comprise” or “include” and its conjugated forms does not exclude

the presence of elements or steps other than those mentioned in a claim.

[0080] In the claims, any reference in parentheses should not be interpreted as a limitation of

the claim.
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Claims

[Claim 1] Roll-on/roll-off ship (1) comprising:

- a hull (3) having a double-walled bottom (4) and an external deck (7)
spaced apart from the bottom (4) in a height direction (H), the double-walled
bottom (4) comprising an internal wall (5) and an external wall (6),

- a plurality of intermediate decks located between the bottom (4) and the
external deck (7) of the hull (3), the plurality of intermediate decks including
a main loading/unloading deck (8) and one or more storage decks (9),

- bearing pillars (11), each bearing pillar (11) having a lower end fixed to the
bottom (4) of the hull (3) and extending in the height direction (H) so as to
pass through and support the intermediate decks, the bearing pillars (11)
being arranged in at least a first row of pillars (12) and a second row of
pillars (13), the bearing pillars (11) of a given row being spaced apart from
one another in a longitudinal direction (L) of the ship,

- an engine room (14) located in the hull (3) and comprising a propulsion
system (15),

- a sealed and thermally insulating tank (2) for storing a liquefied
combustible gas, which is intended to supply the combustible gas to the
propulsion system (15), and

- a cofferdam wall (22) separating the engine room (14) from the tank (2),
wherein the tank (2) is located in the height direction (H) between the main
loading/unloading deck (8) and the internal wall (5) of the bottom (4) of the
hull (3),

and wherein the tank (2) is located in a transverse direction (T) of the ship
between the first row of pillars (12) and the second row of pillars (13), the
transverse direction (2) being perpendicular to the longitudinal direction (L)
and to the height direction (H) of the ship.

[Claim 2] Roll-on/roll-off ship (1) according to Claim 1, wherein the tank

(2) is located at the middle of the ship in the transverse direction (T).

[Claim 3] Roll-on/roll-off ship (1) according to Claim 1 or Claim 2, wherein

the ship includes a tank connection space (26), with tank valves and at least
one dome structure being located in the tank connection space (26), the
tank connection space (26) being located between a ceiling wall of the tank
and the main loading/unloading deck (8) in the height direction (H).

10

20

30

40

50



10

15

20

25

30

35

(26) JP 2022-171622 A 2022.11.11

[Claim 4] Roll-on/roli-off ship (1) according to one of Claims 1 to 3,
wherein the tank (2) has a longitudinal dimension extending in the
longitudinal direction from the cofferdam wall to a front part of the ship.

[Claim 5] Roll-on/roll-off ship (1) according to one of Claims 1 to 4,
wherein the cofferdam wall is a rear cofferdam wall (22), and wherein the
tank has a rear tank wall (17) separated from the engine room (14) by the
rear cofferdam wall (22), a front tank wall (18) spaced apart from the rear
tank wall (17) along the longitudinal direction (L) of the ship, a bottom tank
wall (19) preferably located against the internal wall (5) of the bottom (4) of
the hull (3), a ceiling tank wall (20) spaced apart from the bottom tank wall
(19) along the height direction (H), and two longitudinal tank walls (21).

[Claim 6] Roll-on/roll-off ship (1) according to Claim 5, wherein the
longitudinal tank walls (21) are each fixed to a longitudinal cofferdam wall
(22), each longitudinal cofferdam wall (22) preferably comprising an internal
skin (23) and an external skin (24) spaced apart from the internal skin (23)
in the transverse direction (T) of the ship.

[Claim 7] Roll-on/roll-off ship (1) according to Claim 6, wherein at least
one bearing pillar (11) of the first row of pillars (12) is located in one of the
longitudinal cofferdam walls (22) and/or at least one bearing pillar (11) of
the second row of pillars (13) is located in the other of the longitudinal
cofferdam walls (22).

[Claim 8] Roll-on/roll-off ship (1) according to one of Claims 1 to 7,
wherein the tank (2) has a plurality of tank walls (17, 18, 19, 20, 21), each
tank wall (17, 18, 19, 20, 21) having a multilayer structure comprising, from
the exterior to the interior of the tank (2), a secondary thermal insulating
barrier, a secondary sealing membrane located against the secondary
thermally insulating barrier, a primary thermal insulating barrier located
against the secondary sealing membrane, and a primary sealing membrane
located against the primary thermally insulating barrier and intended to be
in contact with the liquefied combustible gas.

[Claim 9] Transfer system for a liquefied combustible gas, the system
comprising a roll-on/roll-off ship (1) according to one of Claims 1 to 8,
insulated pipelines (79, 76, 81) arranged so as to connect the tank (2)
installed in the hull of the roll-on/roll-off ship (1) to a floating or onshore
storage facility (77), and a pump for delivering a flow of cold liquid product
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through the insulated pipelines from the floating or onshore storage facility
to the tank of the roll-on/roll-off ship (1).

[Claim 10] Method for fuelling a roll-on/roll-off ship (1) according to one of
Claims 1 to 8, wherein a liquefied combustible gas is conveyed through
insulated pipelines (79, 76, 81) from a floating or onshore storage facility
(77) to the tank of the roll-on/roll-off ship (1).
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Abstract

The invention relates to a roll-on/roll-off ship (1) comprising:
- a hull (3) having a double-walled bottom (4),
- a plurality of intermediate decks including a main loading/unioading deck (8),
- at least one loading/unloading ramp,
- bearing pillars (11) extending in the height direction (H),
- an engine room,
- a sealed and thermally insulating tank (2) with membranes for storing a liquefied combustible
gas, which is intended to supply the combustible gas to the propulsion system,
wherein the tank (2) is located in the height direction below the main loading/unloading deck
(8) and against the internal wall (5) of the bottom,
and wherein the tank (2) is located in a transverse direction (T) of the ship between the first
row of pillars (12) and the second row of pillars (13).

Figure for the Abstract: Fig. 5
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[Fig. 1]
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[Fig. 2]
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[Fig. 5]
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[Fig. 6]
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