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Description

[0001] The present invention relates to design, con-
struction and support of large, independent, horizontal
and generally cylindrical tanks onboard ships, and for the
transportation of liquefied gases at low temperatures.
The invention is also in principle applicable for so-called
twin tanks consisting of two cylindrical tanks built together
into one common tank.

[0002] Horizontal and independent cylindrical tanks
have to a large extent been used for ships with relatively
small total cargo capacity for transportation of liquefied
gases at low temperatures, and the largest known and
built ship with such cargo tanks has a total cargo capacity
of about 30.000 m3.

[0003] However, forthelast20-30years, several larger
ships for transportation of liquefied gases have been
built, and normal size and total cargo capacity have been
in the range of 120.000 -160.000 m3. Recently, such
ships with a total cargo capacity of more than 200.000
m3 have been contracted and constructed.

[0004] Such larger ships have up to now mainly been
built according to two different design concepts, namely
the membrane type of cargo tanks and the independent
spherical cargo tanks.

[0005] The non-application of cylindrical tanks for such
larger ships for liquefied gas is a "missing link" in the
development so far.

[0006] As noted above, independent cylindrical tanks
have not been applied for the largest ships for liquefied
gases, notwithstanding that with regard to design, fabri-
cation and installation onboard ships, such cylindrical
tanks should be preferable, for example as compared to
spherical tanks.

[0007] A spherical tank has only one degree of free-
dom (diameter), while a cylindrical tank has two degrees
of freedom (diameter and length) which favours the ar-
rangement and installation in a surrounding hull.

[0008] Furthermore, the fabrication and construction
of a cylindrical tank is much simpler than for a spherical
tank.

[0009] However, for the last 5-10 years, ships of the
so-called membrane type have been the dominating type
and alternative for large ships for transportation of lique-
fied natural gas (LNG). But these ships have limitations
in their performance, and especially with regard to
strengthwise capability of the cargo containment system
for withstanding liquid motions (sloshing) when the ship
is exposed to rough seas. Because of risk for damages
due to sloshing, these types of ships are not permitted
to have partial fillings in cargo tanks between about 20%
and about 80% of full tanks when the ships are at sea.
[0010] Buteven with such filling restrictions, from time
to time, damages have occurred to membranes and in-
sulation boxes of the cargo containment system due to
sloshing. The number of cargo tanks is a significant pa-
rameter for the costs for building of ships for LNG. It may
be worth mentioning that for the largest ships under con-

10

15

20

25

30

35

40

45

50

55

tract and construction, it has been necessary to increase
the number of cargo tanks from four to five (compared
to membrane ships of somewhat smaller size), and the
ships have become relatively more expensive to build.
[0011] A common weakness/disadvantage of LNG
ships of the membrane and spherical tank types is the
arrangement for pipes, electric cables and internal ac-
cess between the top and bottom of cargo tanks. The
distance between top and bottom can be in the range of
40-45 metres, and a freestanding tower has to be pro-
vided inside each cargo tank for supporting and clamping
of pipes and cables, as well as for ladders for access to
the bottom of the tank.

[0012] Furthermore, these towers must have sufficient
strength to withstand sloshing at sea, and as aresult, the
towers are becoming rather complicated and expensive
constructions.

[0013] A conceivable alternative for applying inde-
pendent cylindrical tanks for the large and largest ships
for transportation of liquefied gases could be an upscal-
ing of existing constructions of applied cylindrical tanks
for smaller types of liquefied gas carriers.

[0014] For such smaller types of liquefied gas carriers,
the independent cylindrical tanks are supported in two
saddle constructions, such saddle constructions being
integrated in surrounding hull constructions. Between
cargo tank (either made of aluminium, stainless steel or
low-temperature steel) and the saddle construction of
steel there is provided a thermal insulating material of
sufficient strength to carry the weight of a full cargo tank.
[0015] The critical load points for such cylindrical tanks
will be at the supports and at shell and internal reinforce-
ments in way of the supports. The internal reinforcements
for the smaller type of ships/tanks consist normally of

1) a single ring stiffener with flange, or

2) a single ring stiffener with flange in association
with a single circular perforated wash bulkhead.

[0016] Such kinds of reinforcements are sufficient for
rather small and medium sized liquefied gas carriers, and
restrictions for filling level in such smaller cargo tanks are
normally not necessary. Examples of both reinforce-
ments are shown in GB 2032506 A, which is the closest
prior art upon which the preamble of the independent
claim 1 is based.

[0017] Larger ships with horizontal cylindrical tanks,
and with internal reinforcements as 1) above, will most
likely have restrictions for tilling levels of the tanks due
to sloshing at sea.

[0018] Internalreinforcements as 2) above will for large
tanks not be realistic due to difficulties for stiffening such
a single wash bulkhead of large diameter. These two
types of constructions/reinforcements have also limited
radial stiffness and strength, and this limitation will be-
come more and more significant as the tanks become
larger. Accordingly, this lack of stiffness and strength will



3 EP 2 035 742 B1 4

result in radial deformations along the periphery of the
tanks at the support areas, and these deformations and
accompanying stresses will be difficult to calculate ex-
actly. Furthermore, deformations in the surrounding hull
due to different draughts and sea states will be trans-
ferred to the support system and the cargo tanks.
[0019] The fact that the surrounding hull with saddle
constructions will be deformed, and the fact that the tanks
in the support area will have radial deformations, will
make exact pre-calculation of stress levels in cargo tank
elements rather difficult. However, such exact pre-calcu-
lation of stresses is compulsory requirements from ap-
plicable national/international authorities and classifica-
tion societies, and types of constructions/reinforcements
applied for cylindrical tanks on smaller ships, are very
difficult or even not possible to apply on larger ships.
[0020] The presentinvention is providing technical so-
lutions enabling application of large independent cylin-
drical tanks for transportation of liquefied gases, and es-
pecially liquefied natural gas (LNG). Furthermore, the
present invention alleviates the above-mentioned major
weaknesses/disadvantages of other design concepts.
An arrangement according to the invention is defined in
claim 1 and a method according to the invention is defined
in claim 12.

[0021] Especially, the invention is providing good tech-
nical solutions for the following important items:

~ Avoiding significant restrictions for filling level of
cargo tanks at sea.

~ Pennits a limited and minimum number of cargo
tanks to be achieved (2, 3 ormaximum 4 cargo tanks,
depending on total cargo capacity).

~ Permits a simplified internal arrangement in the
cargo tanks for pipes, electric cables and access be-
tween top and bottom of a cargo tank.

[0022] Furthermore, the present invention are provid-
ing constructions/reinforcements internally in the tanks
at the supports enabling exact stress calculations in ma-
terials for cargo tanks and surrounding hull structures at
the prevailing load conditions.

[0023] The invention consists mainly of providing two
perforated circular wash bulkheads beside one other in-
ternally in the cargo tank at each support. The distance
between the circular wash bulkheads will normally be in
the range of 1 -4 metres. Between the perforated circular
wash bulkheads, a framework of girders/stiffeners will be
provided and welded, and such that the two circular per-
forated bulkheads will be connected to each other
through a framework. The adjacent sections of external
shell plates will subsequently be welded to the periphery
of the circular perforated bulkheads and to the radial gird-
ers between the bulkheads. The two circular perforated
bulkheads, the between-lying framework and the exter-
nal shell plates will accordingly constitute a rigid wheel-
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like construction.

[0024] The two circular bulkheads in the construction
will have many openings/perforations for quick balancing
of differences in levels within the tank. The two circular
and perforated bulkheads together with intermediate
framework and external shell will be a very strong con-
struction. The radial and global stiffness can be made
almost infinite, and it will be almost impossible to have
any global or local radial deformation of the tank at the
prevailing external loads.

[0025] On this basis, the stress calculations of the car-
go tank can be simplified and reliable, and the require-
ments for exact stress pre-calculations can be fulfilled.
Furthermore, a double bulkhead with an intermediate
framework will be able to withstand forces from sloshing
in an efficient way, and local stresses where the bulk-
heads are attacked to the external shell will be much
smaller than for a single bulkhead. As an example, if such
a ship with cylindrical cargo tanks with total cargo capac-
ity of 145.000 m3 is provided with three cargo tanks, it is
expected that the ship will have no restrictions for partial
filling of cargo tanks by optimization of perforations in the
internal bulkheads.

[0026] From competition point of view, this is a clear
advantage, as ships of membrane tank and spherical
tank types need to have minimum four cargo tanks for
145.000 m3 total cargo capacity. Moreover, the ships of
membrane type of cargo tanks will as previously men-
tioned also have restrictions for partial filling at sea.
[0027] The space between the two circular and perfo-
rated bulkheads at each support can in an efficient man-
ner be used for pipes, cables and access between top
and bottom of the tank. A dome for connection of pipes
and cables and with an access hatch is arranged straight
above the double bulkhead.

[0028] The cargo tanks have ambient temperature
when installed and adapted to the saddle support con-
structions of the hull. However, when the cargo tanks are
cooled down at first loading of cargo (e.g. LNG), the di-
ameter of the tanks will shrink about 60 mm in diameter
for a steel tank of 30 meter diameter. At least theoreti-
cally, the tank might partially deviate from the original
contact surface to the saddle support, and the subse-
quent risk for the tank to become unstable in the trans-
verse direction when the ship is rolling in the sea, cannot
be neglected.

[0029] Thisriskis eliminated bylocking the domes (two
for each tank) against transverse movement, so that the
tank is always kept in same transverse position.

[0030] The arrangement of domes above the double
wash bulkhead makes it possible to arrange internal stiff-
ening plates in the dome, as well as to arrange external
brackets at the domes in plane with the wash bulkheads.
This enables the structures of the domes, as connected
to the circular wash bulkheads, to withstand all prevailing
transverse force and to transfer the forces to the sur-
rounding deck structures. The transfer of transverse forc-
es from the cargo tank via the dome to the surrounding
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deck structure is permitted by a system of a specially
arranged insulating 'tween material between domes and
deck structures. The arrangement of the 'tween material
is also taking care of required vertical and longitudinal
movements due to temperature changes of the cargo
tank. At the aft dome, the required possibility for vertical
movement of cargo tank is arranged. At the forward
dome, the required possibility for vertical and longitudinal
movements is arranged. If the ship is prone to sagging
and hogging, also the aft dome may permit some longi-
tudinal movement.

[0031] An additional advantage of the present design
concept is the possibility for production of the cylindrical
sections at the supports with built-in bulkheads/frame-
works with exact roundness. The circular and perforated
bulkheads can be constructed and fully welded, and in-
itially made with excess measurements. Upon final weld-
ings, the bulkheads might be measured, marked and cut
to the exact desired diameter, and exact circular round-
ness can be achieved and guaranteed. As next step, the
adjacent shell plates can be welded to the circular and
perforated bulkheads and adjoining frameworks, and ex-
act roundness is still maintained.

[0032] With exact roundness of the tanks at the sup-
ports, the adapting of tanks to the saddle constructions
of the hull will be facilitated.

[0033] Another new proposed item is the application
of pressure sensors along the periphery of saddle con-
structions between tank and hull. Pressure loads on sad-
dles can be monitored continuously, and can also be
compared with pre-calculated loads along the periphery
of the support system.

[0034] For better understanding of the invention it will
be described more closely with reference to the exem-
plifying embodiments illustrated schematically in the ap-
pended drawings, where

Figs. 1A and 1B are a side view and plan view, re-
spectively, of an LNG carrier embodying the present
invention;

Figs. 2A and 2B are cross-sectional views along the
line A-A in Fig. 1 illustrating two separate embodi-

ments of the invention;

Fig. 3 is a sectional view along the line B-B in Figs.
2A and 2B;

Fig. 4 shows at a larger scale Detail 3 from Fig. 3;

Figs. 5A and 5B show at a larger scale Detail 1 from
Fig. 1; and

Figs. 6A and 6B show at a larger scale Detail 2 from
Fig. 1.

[0035] Fig. 1A and 1B show a general arrangement
plan for a LNG-carrier 1 of about 145.000 m3 total cargo
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capacity, and with three 3 cylindrical cargo tanks.
[0036] Fig.2A and Fig.2B show a transverse section
through the ship and through a cargo tank (see Fig.1A
Section A-A), and the section is shown between the per-
forated bulkheads 3 at one of the supports for one cargo
tank.

[0037] Thefiguresshow two alternative arrangements/
solutions for frameworks between the circular and per-
forated bulkheads.

[0038] The between-lying framework shown in Fig.2A
consists of vertical 4 and horizontal 5 plate girders.
[0039] Outward is arranged a concentric ring girder 6,
and between this concentric ring girder 6 and shell plates
2 of tank 2 is arranged radial girders 7. For optimum force
transmission between shell and girders, it is important
that forces are transferred vertically towards the shell
plates.

[0040] The between-lying framework shown in Fig.2B
consists of concentric ring girders 6 and radial girders 7.
[0041] For both figures/alternatives are schematically
shown ladders 8 and pipes/cables 9 between top and
bottom of tanks.

[0042] Both figures/alternatives show in principle per-
forations/openings 10 in a bulkhead, and final humber/
locations of perforations/openings in the bulkheads will
be subject to further considerations/calculations, and for
achieving optimum results with regard to minimum load/
stresses on bulkheads and shell from sloshings in the
tank at sea.

[0043] Both figures/alternatives show that the cargo
tanks are provided with external thermal insulation 11,
saddle supports 12 and an insulating and a weight-bear-
ing material between saddle support and cargo tank 13.
[0044] Fig. 3 show section B-13 as indicated on Fig.
2A and Fig.2B, and show the two perforated bulkheads
3 at a certain distance from each other. This distance is
previously indicated to be in the range of 1-4 metres. The
figure shows as well the principle for locking the tank at
the saddle support against movement in longitudinal di-
rection at one of the supports. At the other support, the
tank 2 is free to slide in longitudinal direction.

[0045] Fig. 3 also shows that vertical and horizontal
girders (including concentric girders) are provided with
openings 10 and 14 for free flow of liquid cargo, and for
access to all spaces between the circular bulkheads.
[0046] Fig.4 shows Detail 3 as referred to on Fig.3, and
shows arrangement for transfer of forces (mainly be-
cause of sloshing) in longitudinal direction from bulk-
heads 3 and radial plates 7 to the external shell plates 17.
[0047] Internallyinthetankis shown bracket 15attran-
sition between bulkhead 3 and shell 17, and externally
in same plane is shown bracket 16. Both these brackets
is sniped and grounded towards zero at the termination
towards shell. Furthermore, external brackets 18 are
shown in the support zone, and in same radial plane as
other brackets 15 and 16 and internal radial plate 7. Ar-
rangement of last-mentioned bracket 18 is characterized
by cutting of space for the bracket in the 'tween material
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13 between tank and saddle support. For locking of the
tank in longitudinal direction, flat bars 19 are arranged
externally along the periphery in the support zone of the
tank.

[0048] Corresponding flat bars 20 are arranged on the
saddle support 12 for locking of the 'tween material 13
to the saddle support 12 and to the surrounding hull 1.
[0049] Fig. 5A and Fig. 5B of Detail 1 as referred to on
Fig.1A show the principle for locking the tank 2 in trans-
verse and longitudinal directions at aft dome 23. The con-
centric ring 21 are fixed to the hull 1, and concentric ring
22 are fixed to the aft dome 23, and the surface between
the concentric rings will act as sliding surface for vertical
movements of the aft dome 23 due to changes in tem-
perature of the tank 2. Material quality for these concen-
tric rings might be same as applied between cargo tank
and saddle support.

[0050] However, the aft dome 23 and the tank 2 is
locked for movements in transverse and longitudinal di-
rections, and the dynamic forces on the cargo tank 2
when the ship is at sea, are transferred from the tank 2
via the aft dome 23 and concentric rings 21 and 22 to the
hull 1. In order to withstand and transfer the forces, the
aft dome 23 is internally reinforced by vertical reinforcing
plates 24, and horizontal reinforcing plates 25.

[0051] The vertical reinforcing plates 24 are assumed
to be arranged in same plane as the two circular wash
bulkheads 3, and in same planeis as well arranged brack-
ets 26 between aft dome 23 and shell plates 17 of the
tank for reducing stress concentrations at the transfer of
forces.

[0052] Fig. 5B shows mainly Section C - C as indicated
in Fig. 5A.
[0053] Fig. 6A and Fig. 6B of Detail 2 as referred to on

Fig. 1A show the principle at forward dome 29 for locking
the tank 2 in transverse direction, and at the same time
to secure free movement of forward dome 29 and the
tank 2 in vertical and longitudinal directions due to tem-
perature changes. The intermediate elements 27 and 28
are arranged between forward dome and the surrounding
hull 1. The inner element 27 is fixed to the dome, and the
outer elements 28 (two separate pieces) are fixed to the
hull 1, and the joint surfaces of the inner element 27 and
the outer elements 28 are acting as sliding surfaces for
vertical and longitudinal movements of the forward dome
29 due to changes in temperature of the tank 2. Material
quality for these intermediate elements might be same
as applied between cargo tank and saddle support.
[0054] However, by the shown arrangement, the for-
ward dome 29 and the tank 2 is locked for movements
in transverse direction, and the dynamic transverse forc-
es on the cargo tank 2 are transferred from the tank 2
via the forward dome 29 and intermediate elements 27
and 28 to the hull 1. In order to withstand and transfer
the forces, the forward dome 29 is internally reinforced
by vertical reinforcing plates 30, and horizontal reinforc-
ing plates 31.

[0055] The vertical reinforcing plates 30 are assumed
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to be arranged in same plane as the two circular wash
bulkheads 3,

[0056] Andinsame plane is as well arranged brackets
32 between forward dome 29 and shell plates 17 of the
tank for reducing stress concentrations at the transfer of
forces.

[0057] Fig. 6B shows mainly Section D - D as indicated
in Fig. 6A.

[0058] It will be understood that the present invention
is not limited to the exemplifying embodiments described
above, but may be varied and modified by the skilled
person within the scope of the appended claims.

Claims

1. Anarrangement for a horizontal and generally cylin-
drical tank (2) for transportation of liquefied gases at
low temperature onboard ships, wherein the tank (2)
is supported in the ship in at least two supports (12),
and wherein the tank has an internal reinforcement
comprising a perforated and stiffened bulkhead at
each support,
characterized in that the internal reinforcement at
each support, comprises two adjacent circular and
perforated bulkheads (3) with an intermediate space
therebetween, and that a framework system of
crossing stiffeners (4-7) is arranged and welded to
the adjacent bulkheads in the intermediate space.

2. An arrangement according to claim 1,

wherein an aft dome (23) is arranged in conjunction
with the two adjacent circular and perforated bulk-
heads (3) at an aft cargo tank saddle support for
enabling the aft dome by internal reinforcements (24,
25) and external brackets (26) in line with bulkheads
(3) to transfer transverse and longitudinal forces be-
tween cargo tank (2) via intermediate elements (22,
23) to the hull (1), and simultaneously to allowing the
aft dome (23) to slide in the vertical direction.

3. An arrangement according to claim 1 or 2,

wherein a forward dome (29) is arranged in conjunc-
tion with the two adjacent circular and perforated
bulkheads (3) at a forward cargo tank saddle support
for enabling the forward dome by internal reinforce-
ments (30) and external brackets (32) in line with
bulkheads (3) to transfer transverse forces between
cargo tank (2) via intermediate elements (27, 28) to
the hull (1), and simultaneously to allowing the for-
ward dome (29) to slide in the vertical and longitudi-
nal directions.

4. An arrangement according to claim 1,
wherein the bulkheads (3) have openings (10) areas
of the respective bulkhead limited by the nearest
girders (4-7).
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An arrangement according to claim 1 or 4,

wherein space between the bulkheads (3) is utilized
for protective running of pipes and electric cables
(9), and for providing access (8) between the top and
bottom of the tank.

An arrangement according to claim 1, 4 or 5,
wherein the stiffeners are comprising tangential and
radial oriented plates (6, 7).

An arrangement according to claim 6,
wherein stiffeners also are comprising vertical and
horizontal plates (4, 5).

An arrangement according to claim 6 or 7,
wherein at least some of the stiffening plates (4-7)
are provided with openings (14).

An arrangement according to any one of the preced-
ing claims,

wherein the support system is of the saddle type sup-
port (12) with a bearing insulation material (13) in
the same length as the distance between the internal
bulkheads (3), the 'tween material (13) being locked
against movement by flat bar flanges (19) welded to
the shell (17) of the tank (2) and reinforced with
brackets (16,18) preferably being sniped, sniped
brackets (15) also being provided between the shell
(17) of tank (2) and the bulkheads (3).

An arrangement according to claim 9,

wherein pressure transducers are provided and ar-
ranged along the periphery of the support system,
the vertical pressure from tank to supports being con-
tinuously monitored and recorded.

An arrangement according to any one of the preced-
ing claims,

wherein the tank (2) has a cargo volume in the range
0f 40.000 - 60.000 m3, and wherein the distance be-
tween the adjacent bulkheads (3) at a support pref-
erably is in the range of. 1-4 metres.

A method for the construction of a generally cylindri-
cal tank for transportation of liquefied gases at low
temperatures in ships, which tank (2) is provided with
at least two areas for support in the ship (1), each
area having internal reinforcement comprising a cir-
cular and perforated bulkhead,

characterized in that the reinforcement at each ar-
ea is made in the form of two adjacent perforated
bulkheads (3) and is fabricated with oversized diam-
eter and a framework of crossing stiffeners (4-7)
welded between the bulkheads (3), whereupon the
bulkheads (3) and outer stiffeners (7) are cut to exact
diameter and roundness before shell plates (17) of
the tank (2) are welded to the bulkheads (3) and outer
stiffeners (7).
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Patentanspriiche

1.

Anordnung fir einen waagerechten und im Allgemei-
nen zylindrischen Tank (2) zum Transport von Flis-
siggasen bei niedriger Temperatur auf Schiffen, wo-
bei der Tank (2) auf dem Schiff in mindestens zwei
Tragern (12) getragen wird, und wobei der Tank eine
interne Verstarkung aufweist, die ein perforiertes
und versteiftes Schott an jedem Trager umfasst,
dadurch gekennzeichnet, dass die interne Ver-
starkung an jedem Trager zwei angrenzende kreis-
férmige und perforierte Schotte (3) mit einem Zwi-
schenraum dazwischen umfasst, und dass ein Rah-
menbausystem aus gekreuzten Aussteifungen (4 bis
7) angeordnet und an die angrenzenden Schotte in
dem Zwischenraum angeschweilt ist.

Anordnung nach Anspruch 1, wobei eine hintere
Kuppel (23) zusammen mit den beiden angrenzen-
den kreisférmigen und perforierten Schotten (3) an
einem hinteren Ladetanksatteltrager angeordnet ist,
um es der hinteren Kuppel durch interne Verstarkun-
gen (24, 25) und externe Stutzen (26) in Reihe mit
den Schotten (3) zu ermdglichen, Quer- und Langs-
krafte zwischen dem Ladetank (2) lGber Zwischen-
elemente (22, 23) auf den Rumpf (1) zu Ubertragen,
und es der hinteren Kuppel (23) gleichzeitig zu er-
maoglichen, in der senkrechten Richtung zu gleiten.

Anordnung nach Anspruch 1 oder 2, wobei eine vor-
dere Kuppel (29) zusammen mit den beiden angren-
zenden kreisférmigen und perforierten Schotten (3)
an einem vorderen Ladetanksatteltrager angeordnet
ist, um es der vorderen Kuppel durch interne Ver-
starkungen (30) und externe Stitzen (32) in Reihe
mit den Schotten (3) zu ermdglichen, Querkrafte zwi-
schen dem Ladetank (2) Uber Zwischenelemente
(27, 28) auf den Rumpf (1) zu Ubertragen, und es
der vorderen Kuppel (29) gleichzeitig zu ermdgli-
chen, in der senkrechten Richtung und der Langs-
richtung zu gleiten.

Anordnung nach Anspruch 1, wobei die Schotte (3)
Offnungsbereiche (10) des jeweiligen Schotts auf-
weisen, die durch die nachstgelegenen Balken (4
bis 7) begrenzt sind.

Anordnung nach Anspruch 1 oder 4, wobeider Raum
zwischen den Schotten (3) zum geschitzten Durch-
gang von Rohren und elektrischen Kabeln (9) ver-
wendet wird, und um Zugriff (8) zwischen dem Ober-
teil und dem Unterteil des Tanks bereitzustellen.

Anordnung nach Anspruch 1, 4 oder 5, wobei die
Aussteifungen tangential und radial orientierte Plat-

ten (6, 7) umfassen.

Anordnung nach Anspruch 6, wobei die Aussteifun-
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gen ebenfalls senkrechte und waagerechte Platten
(4, 5) umfassen.

Anordnung nach Anspruch 6 oder 7, wobei minde-
stens einige der Aussteifungsplatten (4 bis 7) mit Off-
nungen (14) versehen sind.

Anordnung nach einem der vorhergehenden An-
spriiche, wobei das Tragsystem ein sattelartiger Tra-
ger (12) mit einem Lagerisoliermaterial (13) der glei-
chen Lange wie der Abstand zwischen den internen
Schotten (3) ist, wobei das Zwischenmaterial (13)
durch flache Stangenflansche (19), die an dem Man-
tel (17) des Tanks (2) angeschweilt und mit Stltzen
(16, 18) verstarkt sind, die bevorzugt geschellt sind,
gegen Bewegung blockiert ist, wobei geschellte
Stltzen (15) auch zwischen dem Mantel (17) des
Tanks (2) und den Schotten (3) bereitgestellt wer-
den.

Anordnung nach Anspruch 9, wobei Drucksensoren
bereitgestellt werden und an dem Umfang des Tra-
gersystems entlang angeordnet sind, wobei der
senkrechte Druck von dem Tank auf die Trager
durchgehend lberwacht und aufgezeichnet wird.

Anordnung nach einem der vorhergehenden An-
spriiche, wobei der Tank (2) ein Ladevolumen im
Bereich von 40.000 bis 60.000 m3 aufweist, und wo-
bei der Abstand zwischen den angrenzenden Schot-
ten (3) an einem Trager bevorzugt in dem Bereich
von 1 bis 4 Metern liegt.

Verfahren zur Konstruktion eines im Allgemeinen zy-
lindrischen Tanks zum Transport von Flissiggasen
bei niedriger Temperatur auf Schiffen, wobei der
Tank (2) mitmindestens zwei Bereichen zum Tragen
auf dem Schiff (1) versehen ist, wobei jeder Bereich
eine interne Verstarkung aufweist, die ein kreisfor-
miges und perforiertes Schott umfasst,

dadurch gekennzeichnet, dass die Verstarkung
an jedem Bereich in Form von zwei angrenzenden
perforierten Schotten (3) besteht und mit (ibergro-
em Durchmesser und einem Rahmenbau aus ge-
kreuzten Aussteifungen (4 bis 7), die zwischen den
Schotten (3) geschweil’t sind, hergestellt wird, wo-
nach die Schotte (3) und dufderen Aussteifungen (7)
auf einen genauen Durchmesser und eine genaue
Rundheit zugeschnitten werden, bevor Mantelplat-
ten (17) des Tanks (2) an die Schotte (3) und die
auleren Aussteifungen (7) geschweillt werden.

Revendications

1.

Montage pour un réservoir horizontal et générale-
ment cylindrique (2) pour le transport de gaz liquéfiés
a basse température a bord de navires, dans lequel
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le réservoir (2) est supporté dans le navire dans au
moins deux supports (12) et dans lequel le réservoir
aunrenfortinterne comprenant une cloison perforée
et renforcée au niveau de chaque support,
caractérisé en ce que le renfort interne au niveau
de chaque support comprend deux cloisons adja-
centes circulaires et perforées (3) avec un espace
intermédiaire entre elles, et en ce qu’un systéme de
cadre constitué de raidisseurs croisés (4-7) est dis-
posé et soudé aux cloisons adjacentes dans I'espa-
ce intermédiaire.

Montage selon la revendication 1, dans lequel un
doéme arriére (23) est disposé en combinaison avec
les deux cloisons circulaires adjacentes et perforées
(3) au niveau d’un support de patin de réservoir de
chargement arriére pour permettre au déme arriére,
par le biais de renforts internes (24, 25) et de sup-
ports externes (26) alignés avec les cloisons (3), de
transférer des forces transversales et longitudinales
entre le réservoir de chargement (2), par le biais
d’éléments intermédiaires (22, 23), a la coque (1) et
simultanément pour permettre au dome arriére (23)
de coulisser dans la direction verticale.

Montage selon la revendication 1 ou 2, dans lequel
un déme avant (29) est disposé en combinaison
avec les deux cloisons circulaires adjacentes et per-
forées (3) au niveau d’un support de patin de réser-
voir de chargement avant, afin de permettre au dome
avant, par le biais de renforts internes (30) et de sup-
ports externes (32) alignés avec les cloisons (3), de
transférer des forces transversales entre le réservoir
de chargement (2), par le biais d’éléments intermé-
diaires (27, 28), ala coque (1) et simultanément pour
permettre au déme avant (29) de coulisser dans les
directions verticale et longitudinale.

Montage selon la revendication 1, dans lequel les
cloisons (3) ont des zones d’ouverture (10) de la cloi-
son respective limitées par les poutres les plus pro-
ches (4-7).

Montage selon la revendication 1 ou 4, dans lequel
I'espace entre les cloisons (3) est utilisé pour per-
mettre le passage protégé de tuyaux et cables élec-
triques (9) et pour fournir I'accés (8) entre le haut et
le bas du réservoir.

Montage selon larevendication 1,4 ou 5, dans lequel
les raidisseurs comprennent des plaques orientées
de maniere tangentielle et radiale (6, 7).

Montage selon la revendication 6, dans lequel les
raidisseurs comprennent également des plaques

verticales et horizontales (4, 5).

Montage selon la revendication 6 ou 7, dans lequel



10.

1.

12,
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au moins certaines des plaques de renfort (4-7) sont
dotées d’ouvertures (14).

Montage selon I'une des revendications précéden-
tes, dans lequel le systéme de support est du type
a patin (12) avec un matériau d’isolation porteur (13)
de la méme longueur que la distance entre les cloi-
sons internes (3), le matériel entre eux (13) étant
bloqué contre toutmouvement par des brides de bar-
re plate (19) soudées a la coque (17) du réservoir
(2) et renforcées par des supports (16, 18) de pré-
férence entaillés, des supports entaillés (15) étant
également ménagés entre la coque (17) du réservoir
(2) et les cloisons (3).

Montage selon la revendication 9, dans lequel les
transducteurs de pression sont fournis et disposés
le long de la périphérie du systéeme de support, la
pression verticale provenant du réservoir aux sup-
ports étant contrélée et enregistrée en continu.

Montage selon 'une des revendications précéden-
tes, dans lequel le réservoir (2) a un volume de char-
gement dans la gamme de 40 000 - 60 000 m3, et
dans lequel la distance entre les cloisons adjacentes
(3) et un support est de préférence dans la gamme
de 1-4 métres.

Procédé pour la construction d’un réservoir généra-
lement cylindrique pour le transport de gaz liquéfiés
a basses températures dans des navires, ledit ré-
servoir (2) étant doté d’au moins deux zones de sup-
port dans le navire (1), chaque zone ayant un renfort
interne comprenant une cloison circulaire et perfo-
rée,

caractérisé en ce que le renfort dans chaque zone
est réalisé sous la forme de deux cloisons perforées
adjacentes (3) et est fabriqué avec un diameétre
surdimensionné et un cadre constitué de raidisseurs
croisés (4-7) soudés entre les cloisons (3), ou les
cloisons (3) et les raidisseurs extérieurs (7) sont cou-
pés au diametre et a I'arrondi exacts avant que les
plaques de coque (17) du réservoir (2) ne soient sou-
dées aux cloisons (3) et aux raidisseurs extérieurs
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