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SEALED AND THERMALLY INSULATING TANK PROVIDED WITH A 

LOADING/UNLOADING TOWER 

Technical domain 

The invention relates to the field of sealed and thermally insulating tanks 

carried on a ship and fitted with a loading/unloading tower to load the fluid into the 5 

tank and/or to unload the fluid. 

Technological background 

Sealed and thermally insulating storage tanks for liquefied natural gas (LNG) 

carried on a ship and fitted with a loading/unloading tower are known in the prior art, 

for example document KR20160119343. The loading/unloading tower is in a general 10 

way suspended from a ceiling wall of a load-bearing structure, the load-bearing 

structure representing the internal hull of the ship. The tank also has a support foot 

that is fastened to the load-bearing structure in a zone of a bottom wall of the tank.  

The support foot is arranged to guide a vertical translational movement of the 

loading/unloading tower. 15 

A tank of this kind has, in particular, a corrugated primary sealing membrane 

designed to be in contact with the liquefied gas. The corrugated sealing membrane 

comprises a plurality of corrugations in order to increase its flexibility, in particular in 

the event of deformations linked to the large variations in temperature. 

In order to maximize the operating efficiency of such a tank, it is desirable to 20 

optimize the useful cargo volume that can be loaded in the tank and unloaded from 

the tank. The use of an offloading pump sucking the liquid toward the top of the tank 

requires a certain liquid height to be maintained at the bottom of the tank, without 

which the suction member of the pump becomes connected with the gaseous phase, 

which drains and/or degrades the pump. For that reason, it is known to create a sump 25 

in the bottom wall of such a tank, locally interrupting the sealing membrane in order 

that the liquid in the sump be at the lowest level of the tank. 

The pump whose suction member is located in the sump is attached to the 

loading/unloading tower. The support foot and the sump locally interrupt the sealing 
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membrane and are attached thereto, thus forming a zone where the sealing 

membrane is attached at two close, fixed points. 

When at sea, under the action of the swell, the liquefied gas storage tanks 

are subjected to the phenomenon of load sloshing. These phenomena can be very 

violent inside the tank and consequently generate significant forces in the tank and 5 

notably on the equipment, such as the loading/unloading tower and the attachment 

elements for the pumps. The pumps are then attached sufficiently close to the 

loading/unloading tower to avoid amplifying the susceptibility to sloshing phenomena. 

However, and in particular in the zone located between the sump and the 

support foot, the sealing membrane is limited in terms of flexibility, as a result of which 10 

the fatigue life in this zone can be reduced.  

Summary  

One idea upon which the invention is based is to ensure sufficient flexibility 

of the sealing membrane, in particular in special zones such as close to the support 

foot or to a sump, in order to avoid the membrane experiencing excessive loads, for 15 

example during thermal contraction/dilation. 

According to one embodiment, the invention provides a sealed and thermally 

insulating tank for storing a fluid, the tank being anchored in a load-bearing structure, 

the tank having a loading/unloading tower suspended from a ceiling wall of the load-

bearing structure, the tank having a support foot that is fastened to the load-bearing 20 

structure in a zone of a bottom wall of the tank, said support foot being arranged to 

guide a vertical translational movement of the loading/unloading tower, the tank 

having at least one sump that is formed in the bottom wall of the tank, the bottom wall 

of the tank comprising a corrugated sealing membrane that is intended to be in contact 

with the fluid, the corrugated sealing membrane comprising at least first corrugations 25 

extending in a first direction and spaced apart from one another, wherein the sump 

and the support foot are spaced apart by a distance such that at least three first 

corrugations pass between the sump and the support foot. 

According to one embodiment, the sump and the support foot are spaced 

apart by a distance such that at least four first corrugations pass between the sump 30 

and the support foot.  
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In other words, the distance between the at least one sump and the support 

foot is at least close to thrice the corrugation pitch, that is to say slightly less than or 

equal to or greater than thrice the corrugation pitch, the corrugation pitch being the 

distance between two adjacent first corrugations outside the special zones, that is to 

say in a region of the tank wall where the membrane is not interrupted by an element 5 

of the tank such as the sump or the support foot. A corrugation pitch of this kind may 

have a value of between 250 mm and 500 mm. In the special zones, two adjacent 

corrugations may be spaced apart by one corrugation pitch, or by a singular 

corrugation pitch that differs from the corrugation pitch. 

Thus, the presence of at least four corrugations lends the sealing membrane 10 

sufficient flexibility between the sump and the support foot. Indeed, the sealing 

membrane is attached in a leaktight manner to the sump and also attached in a 

leaktight manner to the support foot. Thus, the invention advantageously makes it 

possible to provide a sufficient number of corrugations between two attachment points 

of the sealing membrane. 15 

According to one embodiment, the sealing membrane is attached in a 

leaktight manner, that is to say using continuous weld seams, to the sump so as to 

maintain the leaktight character of the bottom wall. 

According to one embodiment, the sealing membrane is attached in a 

leaktight manner to the support foot so as to maintain the leaktight character of the 20 

bottom wall. 

According to one embodiment, the sealing membrane comprises second 

corrugations extending in a second direction perpendicular to the first direction, the at 

least one sump and the support foot being positioned between the directrices of two 

second corrugations, and more particularly centrally between these. 25 

According to one embodiment, the load-bearing structure is integrated into a 

ship, the ship having a longitudinal direction corresponding to the length of the ship 

and a transverse direction that is perpendicular to the longitudinal direction. Thus, the 

first direction may correspond to the longitudinal direction of the ship, or to the 

transverse direction.  30 

According to one embodiment, the sump interrupts at least one and 

preferably two first corrugations and at least one and preferably two second 

corrugations. 
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According to one embodiment, in a zone of the bottom wall of the tank, 

remote from the support foot, the first corrugations are straight, parallel and 

equidistant, extending in the first direction, and the second corrugations are straight, 

parallel and equidistant, extending in the second direction, the distance between two 

adjacent first corrugations and the distance between two adjacent second 5 

corrugations being equal to the corrugation pitch. 

According to one embodiment, a first corrugation adjacent to one of the first 

corrugations interrupted by the sump has a singular portion that is offset at a distance 

from the at least one sump. 

According to one embodiment, the singular portion fits between the at least 10 

one sump and the support foot. 

Thus, the singular portion is offset from the directrice of the corrugation in the 

zone of the bottom wall of the tank that is remote from the loading/unloading tower, 

so as to not be interrupted by the sump. In this way, the corrugation which should 

have been interrupted by the sump thus fits between the sump and the support foot, 15 

thus increasing the flexibility of the sealing membrane in this zone, by increasing the 

number of corrugations present between these elements. 

According to one embodiment, the load-bearing structure is integrated into a 

ship, the ship having a longitudinal direction and the first corrugations are longitudinal 

corrugations extending in the longitudinal direction of the ship. 20 

According to one embodiment, the first corrugations are transverse 

corrugations extending in a transverse direction of the ship that is perpendicular to 

the longitudinal direction of the ship. 

According to one embodiment, the load-bearing structure is integrated into a 

ship, the ship having a longitudinal direction and a transverse direction that is 25 

perpendicular to the longitudinal direction, and the second corrugations are 

transverse corrugations extending in the transverse direction of the ship. 

According to one embodiment, the second corrugations are longitudinal 

corrugations extending in the longitudinal direction of the ship. 

According to one embodiment, the loading/unloading tower comprises a 30 

base that extends horizontally and supports at least a first pump, attached to the base, 

and fitted with a suction member, the suction member of the first pump being 
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accommodated in the sump, the first pump being aligned with the support foot in a 

first transverse plane that is orthogonal to the first direction or to the second direction. 

According to one embodiment, the loading/unloading tower comprising a 

first, a second and a third vertical pylons defining a triangular-section prism, each 

pylon having a lower end, the base being fastened to the lower end of the first, second 5 

and third pylons, the first pump being arranged outside the triangular prism and the 

support foot extending the triangular-section prism. 

According to one embodiment, the first pylon and the second pylon are 

aligned in a second transverse plane which is orthogonal to the first direction. 

According to one embodiment, the loading/unloading tower carries a second 10 

pump that is fastened to the base and fitted with a suction member, the second pump 

being arranged outside the triangular prism and being aligned with the first pump and 

the support foot in the first transverse plane.  

According to one embodiment, the tank has a second sump that is formed in 

the bottom wall of the tank and that houses the suction member of the second pump. 15 

According to one embodiment, the base has at least one first lateral flange 

that projects in the second direction beyond the triangular-section prism and to which 

the first pump is fastened. 

According to one embodiment, the base has a second lateral flange that 

projects in the second direction beyond the triangular-section prism and to which the 20 

second pump is fastened. 

Another idea at the heart of the invention is to propose a sealed and thermally 

insulating storage tank for a fluid that is carried on board a ship and fitted with a 

loading/unloading tower, that occupies limited space, and that has improved 

mechanical strength with regard to sloshing phenomena. 25 

According to a first aspect, the invention provides a sealed and thermally 

insulating storage tank for a fluid that is anchored in a load-bearing structure that is 

built into a ship, the ship having a longitudinal direction, the tank having a 

loading/unloading tower suspended from a ceiling wall of the load-bearing structure, 

the loading/unloading tower including first, second and third vertical pylons defining a 30 

triangular-section prism, each pylon having a lower end, the loading/unloading tower 

also having a base that extends horizontally and that is fastened to the lower end of 



  6  

 

the first, second and third pylons; the loading/unloading tower carrying at least a first 

pump that is fastened to the base and fitted with a suction member; the tank having a 

support foot that is fastened to the load-bearing structure in a zone of the bottom wall 

of the tank that extends the triangular-section prism, said support foot being arranged 

to guide a vertical translational movement of the loading/unloading tower; the tank 5 

having at least one first sump that is formed in the bottom wall of the tank and that 

houses the suction member of the first pump, the first pump being arranged outside 

the triangular prism and being aligned with the support foot in a first transverse plane 

that is orthogonal to the longitudinal direction of the ship. 

Thus, since the first pump and the support foot are aligned transversely, i.e. 10 

in the preferential direction of the sloshing phenomena, the bending or torsion 

stresses liable to be exerted as a result of the sloshing phenomena on the 

loading/unloading tower and consequently on the multi-layer structure of the ceiling 

wall and/or the bottom wall in the zones adjacent to said loading/unloading tower are 

reduced. 15 

Furthermore, since the first pump is arranged outside the triangular-section 

prism defined by the three pylons, the dimensions of the pylons of the 

loading/unloading tower can be limited while enabling the first pump to have a suction 

member seated in a sump, which also helps to further limit the stresses liable to be 

applied to the loading/unloading tower as a result of the sloshing phenomena. 20 

Such an arrangement of the pump and of the loading/unloading tower is 

therefore compact and particularly resistant to sloshing phenomena. 

According to advantageous embodiments, such a tank may have one or 

more of the following features: 

According to one embodiment, the first sump is centered or substantially 25 

centered on the axis of the first pump. 

According to one embodiment, the loading/unloading tower carries a second 

pump that is fastened to the base and fitted with a suction member, the second pump 

being arranged outside the triangular prism and being aligned with the first pump and 

the support foot in the first transverse plane (P2).  30 

According to one embodiment, the tank has a second sump that is formed in 

the bottom wall of the tank and that houses the suction member of the second pump. 
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According to one embodiment, the second sump is centered on the axis of 

the second pump. 

According to one embodiment, the first sump is positioned away from the 

support foot by a distance equal to or greater than 1 m. According to one embodiment, 

the second sump is positioned away from the support foot by a distance equal to or 5 

greater than 1 m. The above features thus ensure the acceptable mechanical strength 

of the bottom wall of the tank while enabling the suction member of one pump and 

preferably of both to be accommodated in a sump. 

According to one embodiment, the first and second pylons are aligned in a 

second transverse plane that is orthogonal to the longitudinal direction of the ship. 10 

According to one embodiment, the third pylon extends in a longitudinal plane 

that is equidistant from the first and second pylons.  

According to one embodiment, the diameter of the third pylon is greater than 

the diameter of the first and second pylons.  

According to one embodiment, the third pylon forms an emergency well 15 

enabling an emergency pump and an unloading line to be lowered. 

According to one embodiment, the loading/unloading tower carries a third 

pump that is fastened to the base, the third pump being aligned with said first and 

second pylons in the second transverse plane and arranged between said first and 

second pylons. This helps to protect the third pump against sloshing phenomena. 20 

According to one embodiment, the suction member of the third pump is not 

immersed in a sump. This helps to limit the space occupied and notably makes it 

possible to position the loading/unloading tower closer to a rear wall of the tank than 

if a sump is required between the loading/unloading tower and said rear wall. 

According to one embodiment, the first pump is linked to a first unloading line 25 

that extends vertically along the loading/unloading tower, the first unloading line being 

aligned with said first and second pylons in the second transverse plane and arranged 

between the first and second pylons. This helps to protect the first unloading line 

against sloshing phenomena. 

According to one embodiment, the second pump is linked to a second 30 

unloading line that extends vertically along the loading/unloading tower, the second 
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unloading line being aligned with said first and second pylons in the second transverse 

plane (P1) and arranged between the first and second pylons. 

According to one embodiment, the third pump is linked to a third unloading 

line that extends vertically along the loading/unloading tower, the third unloading line 

being aligned with said first and second pylons in the second transverse plane and 5 

arranged between the first and second pylons. 

According to one embodiment, each of the pumps is linked to one of the 

unloading lines by means of a connection device fitted with an expansion joint. 

According to one embodiment, the base has at least one first lateral flange 

that projects in the transverse direction beyond the triangular-section prism and to 10 

which the first pump is fastened. Thus, fastening the first pump to the 

loading/unloading tower does not increase or only barely increases the susceptibility 

of the loading/unloading tower to sloshing phenomena. 

According to one embodiment, the base has a second lateral flange that 

projects in the transverse direction beyond the triangular-section prism and to which 15 

the second pump is fastened. 

According to one embodiment, the base has a central stiffening structure, 

said central stiffening structure having two stiffening members that are inclined in 

relation to the longitudinal direction of the ship, one of the stiffening members 

extending in a straight line between the third pylon and the first pylon, and preferably 20 

from the third pylon to the first pylon, and the other stiffening member extending in a 

straight line between the second pylon and the third pylon, preferably from the second 

pylon to the third pylon. Stiffening members having this structure are particularly 

efficient in distributing forces over the entire structure. 

According to one embodiment, the central stiffening structure is arranged 25 

between the first and second lateral flanges. 

According to one embodiment, the central stiffening structure also has a 

plurality of stiffening members that extend transversely to the longitudinal direction of 

the ship between the two stiffening members inclined in relation to the longitudinal 

direction of the ship.  30 

According to one embodiment, the first lateral flange has a half-box housing 

the first pump, the half-box having a horizontal bottom on which fastening lugs for said 
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first pump are fastened, the bottom having a cutout through which said first pump can 

pass. 

According to one embodiment, the second lateral flange has a half-box 

housing the second pump, the half-box having a horizontal bottom on which fastening 

lugs for said second pump are fastened, the bottom having a cutout through which 5 

said second pump can pass. 

 

According to one embodiment, each half-box also has two transversely 

oriented vertical walls and one longitudinally oriented vertical wall, the horizontal 

bottom being linked to the transversely oriented vertical walls and to the longitudinally 10 

oriented vertical wall. 

According to one embodiment, the first lateral flange and/or the second 

lateral flange have stiffening members that extend transversely to the longitudinal 

direction of the ship. 

According to one embodiment, the first, second and third pylons are fastened 15 

to one another by cross members. 

According to one embodiment, the loading/unloading tower is fitted with a 

radar device to measure the level of liquefied gas in the tank, the radar device 

including an emitter and a waveguide that extends over substantially the entire height 

of the tank, the waveguide being fastened using support members to the cross 20 

members that link the third pylon to the first pylon or the second pylon, the support 

members extending in a third transverse plane that is orthogonal to the longitudinal 

direction of the ship. Thus, the support members extend in the preferential direction 

of the sloshing phenomena such as to work primarily in traction/compression and not 

in flexion under the effect of the sloshing phenomena, which helps to improve the 25 

mechanical strength thereof. 

According to one embodiment, the first pump and/or the second pump are 

arranged wholly outside the triangular-section prism. 

According to one embodiment, the support foot, the first sump and optionally 

the second sump are placed between the directrices of two transverse corrugations, 30 

and more specifically centered therebetween. 
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According to a second aspect, the invention also provides a sealed and 

thermally insulating storage tank for a fluid that is anchored in a load-bearing structure 

that is built into a ship, the ship having a longitudinal direction, the tank having a 

loading/unloading tower suspended from a ceiling wall of the load-bearing structure, 

the loading/unloading tower including first, second and third vertical pylons, each 5 

pylon having a lower end, the loading/unloading tower also having a base that extends 

horizontally and that is fastened to the lower end of the first, second and third pylons; 

the loading/unloading tower also carrying at least a first pump that is fastened to the 

base and fitted with a suction member; the base having a central stiffening structure, 

said central stiffening structure having two stiffening members that are inclined in 10 

relation to the longitudinal direction of the ship, one of the stiffening members 

extending in a straight line from the third pylon to the first pylon, and the other 

stiffening member extending in a straight line from the second pylon to the third pylon. 

A central stiffening structure including such stiffening members is particularly 

efficient in distributing forces over the entire structure. 15 

According to advantageous embodiments, such a tank may have one or 

more of the following features: 

According to one embodiment, the first, second and third vertical pylons 

define a triangular-section prism. 

According to one embodiment, the tank has a support foot that is fastened to 20 

the load-bearing structure in a zone of the bottom wall of the tank that extends the 

triangular-section prism, said support foot being arranged to guide a vertical 

translational movement of the loading/unloading tower. 

According to one embodiment, the first pump is arranged outside the 

triangular prism. 25 

According to one embodiment, the loading/unloading tower has a second 

pump arranged outside the triangular prism. 

According to one embodiment, the first pump and the second pump are 

aligned in a first transverse plane (P2) that is orthogonal to the longitudinal direction 

of the ship. 30 
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According to one embodiment, the base has at least one first lateral flange 

that projects in the transverse direction beyond the triangular-section prism and to 

which a first pump is fastened.  

According to one embodiment, the base has a second lateral flange that 

projects in the transverse direction beyond the triangular-section prism and to which 5 

the second pump is fastened. 

According to one embodiment, the central stiffening structure is arranged 

between the first and second lateral flanges. 

According to one embodiment, the central stiffening structure also has a 

plurality of stiffening members that extend transversely to the longitudinal direction of 10 

the ship between the two stiffening members inclined in relation to the longitudinal 

direction of the ship.  

According to one embodiment, the first lateral flange has a half-box housing 

the first pump, the half-box having a horizontal bottom on which fastening lugs for said 

first pump are fastened, the bottom having a cutout through which said first pump can 15 

pass. 

According to one embodiment, the second lateral flange has a half-box 

housing the second pump, the half-box having a horizontal bottom on which fastening 

lugs for said second pump are fastened, the bottom having a cutout through which 

said second pump can pass. 20 

According to one embodiment, each half-box also has two transversely 

oriented vertical walls and one longitudinally oriented vertical wall, the horizontal 

bottom being linked to the transversely oriented vertical walls and to the longitudinally 

oriented vertical wall. 

According to one embodiment, the first lateral flange and/or the second 25 

lateral flange have stiffening members that extend transversely to the longitudinal 

direction of the ship. 

According to one embodiment, the first and second pylons are aligned in a 

second transverse plane that is orthogonal to the longitudinal direction of the ship. 

According to one embodiment, the third pylon extends in a longitudinal plane 30 

that is equidistant from the first and second pylons.  
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According to one embodiment, the invention also provides a ship including a 

load-bearing structure and one of the aforementioned tanks anchored in said load-

bearing structure. 

According to one embodiment, the invention also provides a method for 

loading onto or unloading from such a ship, in which a fluid is channeled through 5 

insulated pipes to or from an onshore or floating storage facility to or from the tank on 

the ship.  

According to one embodiment, the invention also provides a transfer system 

for a fluid, the system including the aforementioned ship, insulated pipes arranged to 

connect the tank installed in the hull of the ship to an onshore or floating storage 10 

facility and a pump for driving a fluid through the insulated pipes to or from the onshore 

or floating storage facility to or from the tank on the ship. 

Short description of the figures 

The invention can be better understood, and additional objectives, details, 

features and advantages thereof are set out more clearly, in the detailed description 15 

below of several specific embodiments of the invention given solely as non-limiting 

examples, with reference to the drawings attached.  

- Figure 1 is a schematic cutaway view of a sealed and thermally 

insulating storage tank for a fluid fitted with a loading/unloading tower. 

- Figure 2 is a perspective view of a loading/unloading tower. 20 

- Figure 3 is a detailed perspective view of the top portion of the 

loading/unloading tower in figure 2. 

- Figure 4 is a top view of the bottom portion of the loading/unloading 

tower in figure 2. 

- Figure 5 is a perspective view of the base of the loading/unloading tower 25 

carrying three pumps. 

- Figure 6 is a top view of the base of the loading/unloading tower carrying 

three pumps. 

- Figure 7 is a schematic cross-section view of a sump. 

- Figure 8 is a schematic cross-section view of a support foot designed to 30 

guide a vertical translational movement of the loading/unloading tower. 
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- Figure 9 is a detailed bottom view of the unloading tower showing the 

guidance of the loading/unloading tower on the support foot. 

- Figure 10 is a top view of the bottom wall level with the 

loading/unloading tower according to a first embodiment.  

- Figure 11 is a top view of the bottom wall level with the 5 

loading/unloading tower according to a second embodiment.  

- Figure 12 is a top view of the bottom wall level with the 

loading/unloading tower according to a third embodiment.  

- Figure 13 is a cut-away schematic view of a liquefied natural gas carrier 

ship tank and of a loading/unloading terminal for this tank. 10 

Detailed description of the embodiments 

By convention, an orthonormal frame defined in the figures by the two axes 

x and y is used to describe the elements of the tank. The axis x represents a 

longitudinal direction of the ship and the axis y represents a transverse axis 

perpendicular to the longitudinal direction of the ship. 15 

Figure 1 shows a sealed and thermally insulating tank 1 for storing liquefied 

gas that is fitted with a loading/unloading tower 2 used notably to load the liquefied 

gas into the tank 1 and/or to unload the liquefied gas. The liquefied gas can notably 

be liquefied natural gas (LNG), i.e. a gaseous mixture comprising primarily methane 

and one or more other hydrocarbons, such as ethane, propane, n-butane, i-butane, 20 

n-pentane, i-pentane, neopentane, and nitrogen in small quantities. 

The tank 1 is anchored in a load-bearing structure 3 built into a ship. The 

load-bearing structure 3 is for example formed by the double hull of a ship, but can 

also more generally be formed by any type of rigid partition having appropriate 

mechanical properties. The tank 1 can be used to transport liquefied gas or to receive 25 

liquefied gas used as fuel to power the ship.  

According to one embodiment, the tank 1 is a membrane tank. In such a tank 

1, each wall comprises, successively from outside to inside in the thickness direction 

of the wall, a secondary thermally insulating barrier 4 comprising insulating elements 

bearing against the load-bearing structure 3, a secondary sealing membrane 5 30 

anchored to the insulating elements of the secondary thermally insulating barrier 4, a 

primary thermally insulating barrier 6 comprising the insulating elements bearing 
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against the secondary sealing membrane 5 and a primary sealing membrane 7 

anchored to the insulating elements of the primary thermally insulating barrier 5 and 

designed to be in contact with the fluid contained in the tank 1. 

By way of example, each wall can notably be a Mark III wall as described for 

example in FR2691520, an NO96 wall as described for example in FR2877638, or a 5 

Mark V wall as described for example in WO14057221. 

The loading/unloading tower 2 is installed in the vicinity of the rear wall 8 of 

the tank 1, which helps to optimize the quantity of cargo that can be unloaded by the 

loading/unloading tower 2, since ships are usually tilted backwards through the 

specific use of ballast, notably in order to limit vibrations. 10 

The loading/unloading tower 2 is suspended from an upper wall 9 of the load-

bearing structure 3. According to a preferred embodiment, the upper wall 9 of the 

load-bearing structure 3, in the vicinity of the rear wall 8, has a rectangular 

parallelepipedic space (not shown) that projects upwards, referred to as the liquid 

dome. The liquid dome is formed by two transverse walls (front and rear) and by two 15 

side walls that extend vertically and project upwards from the upper wall 9. The liquid 

dome also has a horizontal cover 10, shown in figures 2 and 3, from which the 

loading/unloading tower 2 is suspended. 

The loading/unloading tower 2 extends over substantially the entire height of 

the tank 1. The loading/unloading tower 2 has a tripod structure, i.e. a structure 20 

comprising three vertical pylons 11, 12, 13 that are fastened to one another by cross 

members 14. Each of the pylons 11, 12, 13 is hollow and passes through the cover 

10 of the liquid dome. 

The three pylons 11, 12, 13 define a triangular-section prism with the cross 

members 14. According to one embodiment, the three pylons 11, 12, 13 are 25 

equidistant from one another such that the section of the prism is an equilateral 

triangle. Advantageously, the three pylons 11, 12, 13 are arranged such that at least 

one of the faces of the prism lies in a transverse plane P1 that is orthogonal to the 

longitudinal direction x of the ship. In other words, two of the pylons 11, 12 are aligned 

in the transverse plane P1. More specifically, the two pylons 11, 12 that are aligned 30 

in the transverse plane P1 are the two rear pylons, i.e. the pylons closest to the rear 

wall 8 of the tank 1. 
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As shown in figures 2 to 4, the diameter of the front pylon 13 is greater than 

the diameter of the two rear pylons 11, 12. The front pylon 13 forms an emergency 

well enabling an emergency pump and an unloading line to be lowered in the event 

of failure of the other unloading pumps. 

Furthermore, in the embodiment shown, the two pylons 11, 12 form sleeves 5 

for electrical power supply cables, used notably to power the unloading pumps carried 

by the loading/unloading tower 2. Furthermore, the installation includes three 

unloading ducts 15, 16, 17, shown in figure 2, which are each attached to an unloading 

pump 18, 19, 20. The three unloading ducts 15, 16, 17 are arranged in the transverse 

plane P1. The three unloading ducts 15, 16, 17 are more specifically placed between 10 

the two pylons 11, 12. Thus, since the preferential direction of the sloshing 

phenomena is oriented transversely to the longitudinal direction x of the ship, such an 

arrangement of the unloading ducts 15, 16, 17 between the two pylons 11, 12 helps 

to provide protection from the sloshing phenomena. 

According to an alternative embodiment (not shown), the two pylons 11, 12 15 

are each connected to an unloading pump and form an unloading line. The 

loading/unloading tower 2 is then fitted with sleeves for electrical power supply cables 

that are arranged in the transverse plane P1 and placed between the two pylons 11, 

12. 

Furthermore, in the embodiment shown, the loading/unloading tower 2 is also 20 

fitted with two loading lines 21, 22 that are fastened to the front pylon. One of the two 

loading lines 21, shown only in figure 2, extends only in the upper portion of the tank 

1, while the other loading line 22 extends over substantially the entire height of the 

tank 1 to near the bottom wall 23 of the tank 1. Advantageously, the loading line 22 

that extends over substantially the entire height of the tank 1 is aligned with the pylon 25 

13 in a transverse plane that is orthogonal to the longitudinal direction x of the ship. 

This helps to limit the stresses caused by the sloshing phenomena exerted on this 

loading line 22. 

Furthermore, the loading/unloading tower 2 is fitted with a radar device 24, 

shown in figures 3 and 4, that is used to measure the level of liquefied gas in the tank 30 

1. The radar device 24 includes an emitter (not shown) and a waveguide 25 that is 

carried on the loading/unloading tower 2. The waveguide 25 extends over 

substantially the entire height of the tank 1. The waveguide 25 is fastened to cross 
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members 14 linking the front pylon 13 to one of the rear pylons 11, 12 by means of 

support members 26 that are spaced apart regularly along the waveguide 25. The 

support members 26, one of which is shown in figures 3 and 4, lie in a transverse 

plane that is orthogonal to the longitudinal direction x of the ship, which helps to 

improve the mechanical strength thereof. 5 

The loading/unloading tower 2 is also fitted with a base 27, notably shown in 

figures 4 to 6, that is fastened to the lower end of the three pylons 11, 12, 13 and that 

carries three unloading pumps 18, 19, 20, specifically a central pump 19 and two side 

pumps 18, 20. The presence of three unloading pumps 18, 19, 20 provides 

redundancy, which notably helps to reduce the risk of outages that require the 10 

intervention of a maintenance operative in the tank 1. The maximum flow rate of the 

three unloading pumps is less than 40 m³/h, and is advantageously between 10 m³/h 

and 20 m³/h, which helps to limit the space occupied by said pumps, and consequently 

the susceptibility thereof to sloshing phenomena. 

Each of the unloading pumps 18, 19, 20 is connected to one of the unloading 15 

lines 15, 16, 17 described above. As shown in figure 4, each of the unloading pumps 

18, 19, 20 is connected to one of the unloading lines 15, 16, 17 using connection 

devices 28 provided with an expansion joint 29 that is used to absorb deformations, 

notably while the tank 1 and/or the unloading lines are being cooled.  

The central pump 19 is arranged, in the transverse plane P1, between the 20 

pylons 11, 12, which helps to protect said pump from sloshing phenomena. The two 

side pumps 18, 20 are aligned with one another in a transverse plane P2 that is 

orthogonal to the longitudinal direction x of the ship.  

The side pumps 18, 20 are arranged outside the triangular prism formed by 

the three pylons 11, 12, 13. This leaves enough distance between the side pumps 18, 25 

20 to enable the suction member thereof to be seated in the sumps 30 (described 

below) without thereby further increasing the dimensions of the loading/unloading 

tower 2. Indeed, to ensure acceptable mechanical strength of the walls of the tank 1, 

there must be a minimum distance between the equipment interrupting the multi-layer 

structure of the walls, such as the sumps 30 or the support foot 31 of the 30 

loading/unloading tower 2. Consequently, with a support foot 31 (described below) 

positioned in the zone of the bottom wall 23 opposite the central axis of the 

loading/unloading tower 2, the sumps 30 designed to house the suction member of 



  17  

 

the side pumps 18, 20 must be far enough away from the central axis of the 

loading/unloading tower 2 to ensure that the mechanical performance of the bottom 

wall 23 of the tank 1 is not adversely affected. 

According to one embodiment, the distance in the transverse direction y 

between the two side pumps 18, 20 is greater than 2 m, for example in the region of 5 

4 m to 5 m. Furthermore, to ensure the adequate mechanical strength of the bottom 

wall 23, the minimum distance between a sump 30 and the support foot 31 is greater 

than 1 m. Advantageously, if the primary sealing membrane 7 is a corrugated 

membrane, the distance between a sump 30 and the support foot 31 is greater than 

thrice the corrugation pitch, extending in the longitudinal direction of the ship. The 10 

sumps 30 are designed to keep the suction members of the side pumps 18, 20 

immersed in a certain quantity of liquefied gas, regardless of any sloshing phenomena 

in said liquefied gas, to ensure said side pumps 18, 20 remain primed and/or are not 

damaged. A sump 30 according to an example embodiment is shown in figure 7. The 

sump 30 receives the suction member of one of the side pumps 18, 20. The sump 30 15 

comprises a primary cylindrical bowl 32 that provides a first container in 

communication with the inside of the tank 1 and a secondary cylindrical bowl 33 that 

provides a second container surrounding the bottom portion of the primary cylindrical 

bowl 32. The primary cylindrical bowl 32 is connected continuously to the primary 

membrane 7, sealingly completing said membrane. Similarly, the secondary 20 

cylindrical bowl 33 is connected continuously to the secondary membrane 5, sealingly 

completing said membrane. The sump 30 is centered on the axis of the pump 18, 20 

accommodated therein. 

According to an embodiment that is not shown, in order to increase the 

capacity of the sump 30, the load-bearing structure 3 of the bottom wall 23 has a 25 

circular opening through which the sump 30 is engaged and that enables the sump 

30 to project outside the plane of the load-bearing structure 3 of the bottom wall 23. 

In this case, a hollow cylindrical bowl is fastened to the load-bearing structure 3 about 

the opening and projects towards the outside of the load-bearing structure 3 in order 

to form an extension structure that provides an additional space to house the sump 30 

30. 

In the embodiment shown, only the side pumps 18, 20 are immersed in the 

sumps 30. Thus, when the level of liquefied gas in the tank drops beneath a threshold, 
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the central pump 19 cannot be used and these side pumps 18, 20 are used exclusively 

to unload the liquefied gas. Such an arrangement is notably advantageous in that it 

enables the central pump 19 to be positioned between the two pylons 11, 12 and in 

that it enables the loading/unloading tower 2 to be positioned closer to the rear wall 8 

than if a sump 30 is required between the loading/unloading tower and the rear wall 5 

8 of the tank 1. 

The structure of the base 27 is described below with reference to figures 4 

to 6. The base 27 has rings 34, 35, 36 through which the lower ends of the three 

pylons 11, 12, 13 pass. The rings 34, 35, 36 are welded to the pylons 11, 12, 13 to 

fasten said base 27 to the lower end of the three pylons 11, 12, 13. 10 

Furthermore, the base 27 has a central stiffening structure 27 used to 

increase the stiffness of the base 27, thereby increasing the resistance of the 

loading/unloading tower 2 to sloshing phenomena. The central stiffening structure 37 

has two stiffening members 38, 39 that are inclined in relation to the longitudinal 

direction x of the ship, each extending in a straight line between the central axis of 15 

one of the pylons 11, 12 and the central axis of the pylon 13. Such an arrangement 

providing significant stiffness is notably enabled by the positioning of the side pumps 

18, 20 outside the triangular-section prism defined by the three pylons 11, 12, 13.  

Furthermore, the central stiffening structure 37 has several stiffening 

members 40, 41, 42, 43 that extend transversely and join the two inclined stiffening 20 

members 39, 39. The central stiffening structure 37 also has stiffening members 44 

that extend in the longitudinal direction between the transversely extending stiffening 

members 40, 41, 42, 43. In the embodiment illustrated, the base 27 is a flat sheet and 

the stiffening members 38, 39, 40, 41, 42, 43, 44 are metal beams that are welded to 

the flat sheet. 25 

The base 27 also has two lateral flanges 45, 46 that project in the transverse 

direction y beyond the triangular-section prism defined by the three pylons 11, 12, 13. 

The lateral flanges 45, 46 fasten the side pumps 18, 20 to the base 27 outside the 

triangular prism formed by the three pylons 11, 12, 13.  

As shown in figure 5, the side pumps 18, 20 are more specifically 30 

accommodated in half-boxes 47, 48 opening towards the outside of the 

loading/unloading tower 2. The half-boxes 47, 48 project beyond the rest of the base 

27 towards the bottom wall 23 of the tank 1, which enables the side pumps 18, 20 to 
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be lowered enough for the related suction member to be seated in a sump 30. Each 

half-box 47, 48 is formed by a horizontal bottom 49 that is linked to two transversely 

oriented vertical walls 50, 51 and a longitudinally oriented vertical wall 52. The bottom 

49 has a cutout through which the body of one of the side pumps 18, 20 is positioned. 

Each of the side pumps 18, 20 is fitted with fastening lugs to fasten said pumps to the 5 

bottom 49 about the cutout. 

The lateral flanges 45, 46 are also provided with stiffening members, for 

example formed by vertical plates, that extend in the transverse direction and 

stiffening members, for example formed by vertical plates, that extend from the half-

boxes 47, 48 towards one of the pylons 11, 12, 13.  10 

The base 27 also includes a central flange 53 that is positioned between the 

two pylons 11, 12. The central flange 53 has a cutout through which the body of the 

central pump 19 is positioned. The central pump 19 has fastening lugs to fasten said 

pump to the central flange 53 about the cutout. 

Figure 9 shows that the loading/unloading tower 2 has a guide device that is 15 

fastened against the bottom face of the base 27 and that cooperates with a support 

foot 31 that is fastened to the bottom wall of the load-bearing structure 3. Such a guide 

device is intended to enable the relative movements of the loading/unloading tower 2 

in relation to the support foot 31 in the vertical direction of the tank 1 in order to enable 

the loading/unloading tower 2 to contract or to expand as a function of the 20 

temperatures to which said tower is subjected, while preventing any horizontal 

movements of the base 27 of the loading/unloading tower 2. 

As shown schematically in figure 8, the support foot 31 has a rotational shape 

of circular section with a tapered bottom portion 54 that is connected at the end of 

lesser diameter thereof to the cylindrical top portion 55. The base of greater diameter 25 

of the tapered portion bears against the bottom wall of the load-bearing structure 3. 

The tapered bottom portion 54 extends through the thickness of the bottom wall 23 of 

the tank 1 beyond the level of the primary sealing membrane 7. The cylindrical top 

portion 55 is closed sealingly by a circular plate 56. The primary sealing membrane 7 

and the secondary sealing membrane 5 are connected sealingly to the tapered bottom 30 

portion 54.  

Furthermore, as shown in figure 9, two guide elements 57, 58 are welded to 

the support foot 6 and extend respectively towards the rear and towards the front of 
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the tank 1. Each of the two guide elements 57, 58 has two longitudinal faces and a 

transverse face, each of the longitudinal and transverse faces being in contact with a 

guide element 59 that is fastened to the base 27 of the loading/unloading tower 2. 

Figure 10 shows that the support foot 31 is aligned with the side pumps 18, 

20 in the plane P2 and is more specifically centered between the two side pumps 18, 5 

20. Such an arrangement is advantageous in that it helps to limit the forces caused 

by the sloshing phenomena acting on the side pumps 18, 20 and on the support foot 

31. 

Furthermore, if the primary sealing membrane 7 is a corrugated membrane, 

as shown in figure 10, in which the corrugations extend in the longitudinal and 10 

transverse directions of the ship, such an arrangement helps to limit the number of 

corrugations that are interrupted, thereby limiting the loss of elasticity in the primary 

sealing membrane 7 caused by such interruptions. Furthermore, in the embodiment 

shown, the sumps 30 and the support foot 31 are placed between the directrices of 

two transverse corrugations, and more specifically centered therebetween. This 15 

enables the corrugations to be interrupted over the shortest possible distance, given 

that these interruptions are liable to locally reduce the flexibility of the primary sealing 

membrane 7, thereby increasing the possibility of local fatigue and wear.  

Thus, and as shown in figure 10, the primary sealing membrane 7 comprises 

longitudinal corrugations 60 extending in the longitudinal direction x of the ship, and 20 

transverse corrugations 61 extending in the transverse direction y of the ship. In a so-

called non-special zone of the bottom wall 23, that is to say a zone remote from any 

obstacle such as a wall edge or a support foot 31 or a sump 30, for example, the 

longitudinal corrugations 60 are straight, parallel and equidistant in the longitudinal 

direction, and the transverse corrugations 61 are straight, parallel and equidistant in 25 

the transverse direction. The distance between two adjacent longitudinal corrugations 

60 or between two adjacent transverse corrugations 61 is termed the corrugation 

pitch. 

The corrugations 60, 61 make the primary sealing membrane 7 flexible, 

allowing it to deform depending, for example, on the thermal loads applied to the 30 

membrane 7. The primary sealing membrane 7 is welded in a leaktight manner, that 

is to say using continuous weld seams, to the sumps 30 and to the support foot 31 in 

order to retain the leaktight character of the bottom wall 23. It would therefore appear 
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advantageous to provide, in this zone between two fixed points of the bottom wall 23, 

an increased flexibility of the primary sealing membrane 7, in order to increase the 

fatigue life of the primary sealing membrane 7. 

Moreover, the pumps 18, 20 whose suction members are in the sumps 30 

are fastened to the loading/unloading tower 2 by means of lateral flanges 45, 46. The 5 

further the pumps 18, 20 are from the support foot 31, the greater the size of the 

lateral flanges 45, 45, thus increasing the susceptibility of said lateral flanges to 

sloshing phenomena. One advantage has therefore been to find a compromise 

between flexibility of the sealing membrane 7 and distance of positioning of the pumps 

18, 20 with respect to the support foot 31. 10 

To that end, in the first embodiment shown in figure 10, the sumps 30 are 

spaced apart from the support foot 31 by a distance such that four longitudinal 

corrugations 60 pass between the sump 30 and the support foot 31, which 

corresponds to a distance greater than or equal to thrice the corrugation pitch. 

The sumps 30 and the support foot 31 form, by virtue of their arrangement 15 

on the bottom wall 23, interrupted longitudinal corrugations 62 and interrupted 

transverse corrugations 63. Indeed, two longitudinal corrugations are interrupted by 

each sump 30 and by the support foot 31, while two transverse corrugations are 

interrupted multiple times by the sumps 30 and the support foot 31 in light of their 

alignment in the transverse direction y. 20 

In order to minimize the distance between the pumps 18, 20 and the 

loading/unloading tower 2 while increasing the number of corrugations between the 

support foot 31 and the sumps 30, it is provided to divert longitudinal corrugations 60 

adjacent to interrupted longitudinal corrugations 62 over a singular portion 64 in such 

a way that the singular portion 64 of the longitudinal corrugations 60 is offset at a 25 

distance from the sump 30 interrupting the adjacent interrupted longitudinal 

corrugation 62. Thus, the singular portions 64 pass between the sumps 30 and the 

support foot 31. 

Figure 11 shows a second embodiment of the tank bottom wall, and in 

particular of the primary sealing membrane 7. This second embodiment is similar to 30 

the first embodiment, shown in figure 10, and differs from the first embodiment in the 

number of longitudinal corrugations 60 passing between the sump 30 and the support 

foot 31. In this embodiment, three longitudinal corrugations 60 pass between the 
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sump 30 and the support foot 31, the sump 30 and the support foot 31 being spaced 

apart from one another by a distance greater than twice the corrugation pitch, for 

example close to thrice the corrugation pitch. The longitudinal corrugations 60 

adjacent to interrupted longitudinal corrugations 62 are in this case not diverted. 

Indeed, and as shown in figure 11, the longitudinal corrugations 60 adjacent to 5 

interrupted longitudinal corrugations 62 are interrupted at a distance from the sumps 

30 in the longitudinal direction and are closed at their end by a cap 65. 

Figure 12 shows a third embodiment of the tank bottom wall, and in particular 

of the primary sealing membrane 7. This third embodiment is similar to the first 

embodiment, and differs from the first embodiment in the number of longitudinal 10 

corrugations 60 passing between the sump 30 and the support foot 31, and also in 

the distance between the sump 30 and the support foot 31, which in the third 

embodiment is only twice the corrugation pitch, for example close to thrice the 

corrugation pitch. In contrast to the second embodiment, the longitudinal corrugations 

60 adjacent to interrupted longitudinal corrugations 62 are indeed diverted. However, 15 

owing to the distance, of close to thrice the corrugation pitch, between the sump 30 

and the support foot 31, only three longitudinal corrugations 60 pass between the 

sump 30 and the support foot 31. 

With reference to figure 13, a cut-away view of a ship 70 shows a sealed and 

insulated tank 71 having an overall prismatic shape mounted in the double hull 72 of 20 

the ship. The wall of the tank 71 has a primary sealing membrane designed to be in 

contact with the liquefied gas contained in the tank, a secondary sealing membrane 

arranged between the primary sealing membrane and the double hull 72 of the ship, 

and two insulating barriers arranged respectively between the primary sealing 

membrane and the secondary sealing membrane and between the secondary sealing 25 

membrane and the double hull 72. 

In a known manner, the loading/unloading pipes 73 arranged on the upper 

deck of the ship can be connected, using appropriate connectors, to a sea or port 

terminal to transfer a cargo of LNG to or from the tank 71.  

Figure 13 shows an example sea terminal comprising a loading and/or 30 

unloading point 75, an undersea line 76 and an onshore facility 77. The loading and/or 

unloading point 75 is a static offshore installation comprising a moveable arm 74 and 

a tower 78 holding the moveable arm 74. The moveable arm 74 carries a bundle of 
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insulated hoses 79 that can connect to the loading/unloading pipes 73. The orientable 

movable arm 74 can be adapted to all sizes of ships. A connecting line (not shown) 

extends inside the tower 78. The loading/unloading point 75 makes loading and 

unloading of the ship 70 possible to or from the onshore facility 77. This facility has 

liquefied gas storage tanks 80 and connection lines 81 connected via the undersea 5 

line 76 to the loading/unloading point 75. The undersea line 76 enables liquefied gas 

to be transferred between the loading/unloading point 75 and the onshore facility 77 

over a large distance, for example 5 km, which makes it possible to keep the ship 70 

a long way away from the coast during loading and unloading operations.  

To create the pressure required to transfer the liquefied gas, pumps carried 10 

on board the ship 70 and/or pumps installed at the onshore facility 77 and/or pumps 

installed at the loading/unloading point 75 are used. 

Although the invention has been described in relation to several specific 

embodiments, it is evidently in no way limited thereto and it includes all of the technical 

equivalents of the means described and the combinations thereof where these fall 15 

within the scope of the invention. 

Use of the verb "comprise" or "include", including when conjugated, does not 

exclude the presence of other elements or other steps in addition to those mentioned 

in a claim.  

In the claims, reference signs between parentheses should not be 20 

understood to constitute a limitation to the claim.  
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CLAIMS 

1. A sealed and thermally insulating tank (1) for storing a fluid, the tank 

(1) being anchored in a load-bearing structure (3), the tank (1) having a 

loading/unloading tower (2) suspended from a ceiling wall (9) of the load-bearing 

structure (3), the tank (1) having a support foot (31) that is fastened to the load-bearing 5 

structure (3) in a zone of the bottom wall (23) of the tank (1), said support foot (31) 

being arranged to guide a vertical translational movement of the loading/unloading 

tower (2), the tank (1) having at least one sump (30) that is formed in the bottom wall 

(23) of the tank (1), the bottom wall of the tank comprising a corrugated sealing 

membrane (7) that is intended to be in contact with the fluid, the corrugated sealing 10 

membrane (7) comprising at least first corrugations (60) extending in a first direction 

(x) and spaced apart from one another,  

wherein the sump (30) and the support foot (31) are spaced apart by a distance such 

that at least three first corrugations (60) pass between the sump (30) and the support 

foot (31).  15 

2. The tank (1) as claimed in claim 1, wherein the sump (30) and the 

support foot (31) are spaced apart by a distance such that at least four first 

corrugations (60) pass between the sump (30) and the support foot (31).  

3. The tank (1) as claimed in claim 1 or claim 2, wherein the sealing 

membrane comprises second corrugations extending in a second direction (y) 20 

perpendicular to the first direction, the sump (30) and the support foot (31) being 

positioned between the directrices of two second corrugations, and more particularly 

centrally between these. 

4. The tank (1) as claimed in claim 3, wherein the sump (30) interrupts 

two first corrugations and two second corrugations. 25 

5. The tank (1) as claimed in claim 3 or claim 4, wherein, in a zone of 

the bottom wall of the tank, remote from the support foot, the first corrugations are 

straight, parallel and equidistant, extending in the first direction, and the second 

corrugations are straight, parallel and equidistant, extending in the second direction, 

the distance between two adjacent first corrugations and the distance between two 30 

adjacent second corrugations being equal to the corrugation pitch. 
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6. The tank (1) as claimed in one of claims 3 to 5, wherein a first 

corrugation adjacent to one of the first corrugations interrupted by the sump (30) has 

a singular portion that is offset at a distance from the sump (30). 

7. The tank (1) as claimed in claim 6, wherein the singular portion fits 

between the sump (30) and the support foot (31). 5 

8. The tank (1) as claimed in one of claims 1 to 7, wherein the load-

bearing structure (3) is integrated into a ship, the ship having a longitudinal direction 

(x) and the first corrugations are longitudinal corrugations extending in the longitudinal 

direction (x) of the ship. 

9. The tank (1) as claimed in one of claims 1 to 8, in combination with 10 

claim 3, the load-bearing structure (3) is integrated into a ship, the ship having a 

longitudinal direction (x) and a transverse direction (y) that is perpendicular to the 

longitudinal direction (x), and the second corrugations are transverse corrugations 

extending in the transverse direction (y) of the ship. 

10. The tank (1) as claimed in one of claims 1 to 9, wherein the 15 

loading/unloading tower (2) comprises a base (27) that extends horizontally and 

supports at least a first pump (18, 20), attached to the base (27), and fitted with a 

suction member, the suction member of the first pump (18) being accommodated in 

the sump (30), the first pump (18, 20) being aligned with the support foot (31) in a first 

transverse plane (P2) that is orthogonal to the first direction. 20 

11. The tank (1) as claimed in claim 10, wherein the loading/unloading 

tower (2) comprising a first, a second and a third vertical pylons (11, 12, 13) defining 

a triangular-section prism, each pylon having a lower end, the base (27) being 

fastened to the lower end of the first, second and third pylons (11, 12, 13), the first 

pump (18, 20) being arranged outside the triangular prism and the support foot (31) 25 

extending the triangular-section prism. 

12. The tank (1) as claimed in claim 11, wherein the first pylon and the 

second pylon (11, 12) are aligned in a second transverse plane (P1) which is 

orthogonal to the first direction. 

13. The tank (1) as claimed in claim 11 or claim 12, wherein the 30 

loading/unloading tower (2) carries a second pump (18, 20) that is fastened to the 

base (27) and fitted with a suction member, the second pump (18, 20) being arranged 
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outside the triangular prism and being aligned with the first pump (18, 20) and the 

support foot (31) in the first transverse plane (P2).  

14. The tank (1) as claimed in claim 13, wherein the tank (1) has a 

second sump (30) that is formed in the bottom wall of the tank (1) and that houses the 

suction member of the second pump (20). 5 

15. The tank (1) as claimed in one of claims 11 to 14, wherein the base 

(27) has at least one first lateral flange (45, 46) that projects in the second direction 

beyond the triangular-section prism and to which the first pump (18, 20) is fastened. 

16. The tank (1) as claimed in claim 13, wherein the base (27) has a 

second lateral flange (45, 46) that projects in the second direction beyond the 10 

triangular-section prism and to which the second pump (18, 20) is fastened. 

17. A ship (70) having a load-bearing structure (3) and a tank (1) as 

claimed in any one of claims 1 to 16, anchored in said load-bearing structure (3). 

18.  A transfer system for a fluid, the system including a ship (70) as 

claimed in claim 17, insulated pipes (73, 79, 76, 81) arranged to connect the tank (71) 15 

installed in the hull of the ship to an onshore or floating storage facility (77) and a 

pump for driving a fluid through the insulated pipes to or from the onshore or floating 

storage facility to or from the tank on the ship.  

19. A method for loading or unloading a ship (70) as claimed in claim 

17, in which a fluid is conveyed through insulated pipes (73, 79, 76, 81) from or to a 20 

floating or onshore storage facility (77) to or from the tank (71) on the ship. 

 


