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Description
Field of the invention

[0001] The presentinvention relates to the field of con-
structing tankers for the carriage of liquid such as oil and
chemicals, in particular parcel tankers.

Background of the invention

[0002] A tankerisa cargo ship configured for the trans-
portation of liquid in bulk. It has a hull including a number
of cargo tanks in which the liquid for transportation is
stored. The liquid for transportation is loaded onto the
tanker and subsequently into its cargo tanks via a system
of pipes, referred to as outfitting. Once the tanker has
arrived at its destination, the transported liquid is unload-
ed from the cargo tanks and subsequently from the tanker
via said system of pipes.

[0003] Inaddition totankers, there are cargo ships that
are configured for the transportation of dry cargo in bulk.
These so-called dry bulk carriers have a hull including a
number of holds instead of cargo tanks. A hold is a space
for carrying the dry cargo. Access to a hold is at the top
of the hold by a hatch opening in the main deck of the
ship. The dry cargo for transportation is loaded into a
hold and unloaded from said hold via its hatch opening.
Loading and unloading of the hold is for instance by
means of a quay crane. Dry bulk carriers are in general
provided with hatch covers for covering the hatch open-
ing during the transportation of the dry cargo.

[0004] Thetransportation ofliquid and dry cargo in bulk
is different from containerized cargo transportation
wherein cargo is stored in containers and wherein the
cargo and the container in which the cargo is stored are
lifted in/out of the ship at the same time. Ships configured
for containerized cargo transportation are called contain-
er carriers. Like dry bulk carriers container carriers have
a hull including a number of holds, wherein access to a
hold is at the top of the hold by a hatch opening in the
main deck of the ship. The size and shape of containers
used in containerized cargo transportation are such that
a container containing its cargo can be lifted in and out
of the holds of the container carrier and can be handled
and transported with ease on shore by road or by rail.
Consequently, a plurality of containers can be carried in
each hold of a container carrier. For easy positioning of
the containers relative to each other in a hold and for
securing the containers in the hold, the holds of container
carriers are provided with so-called cell guides.

[0005] In US patent 4,949,659 a cargo ship is de-
scribed having a hullincluding a number of holds, wherein
a hold is provided with an interchangeable system allow-
ing such ship to carry in said hold both containers and
dry cargo in bulk. Such a cargo ship thus can function
both as dry bulk carrier and container carrier.

[0006] WO2013/083160 relates to a system for con-
taining and transporting compressed natural gas in in-
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spectable cylindrical containers, combined in modules.
In WO2013/083160 a hull is described having an internal
space that is subdivided in a multitude of modular com-
partments, for example watertight cells, with a 10x10m
base and a height that is substantially equal to the height
of the hull. It is described that it is possible to occupy
these compartments with a combination of inspectable
cylindrical pressure vessels arranged vertically, wherein
each pressure vessel is interconnected with a piping sys-
tem intended for loading and offloading operations from
the bottom of each vessel to main headers. It is further-
more described that said cells can constitute independ-
ent modules provided with a suitable frame for ensuring
the immovability with regard to the same of each of the
cylindrical containers and where each module can be
removed with regard to the ship’s hold in such a way that
it can be easily be taken out itself, rather than just the
pressure vessels therefrom.

[0007] The presentinvention relates to the field of con-
structing tankers, in particular parcel tankers. A parcel
tanker is a tanker designed to carry an assortment of
liquids, such as chemicals, or different grades of a liquid,
such as oil, at one time. A parcel tanker has a relatively
large number of small tanks for carrying the assortment
of liquids or different grades of a liquid in small quantities
in complete separation on one ship. Parcel tankers are
currently constructed with integrated steel tanks (either
of mild, clad or stainless steel) that form part of the struc-
ture of the tanker.

Summary of the invention

[0008] The present invention provides a method for
tanker, preferably parcel tanker, construction.

[0009] The method according to the invention compris-
es the steps of:

- providing a hull having a main deck and having ar-
ranged therein at least one hold which is accessible
via a hatch opening in the main deck;

- providing a self-contained tank module comprising
a number of cargo tanks;

- arranging in the hold the self-contained tank module
to provide a tanker, wherein

- thetankmoduleis arranged in the hold such that
the tank module and the hull are structurally in-
dependent and such that the tank module is re-
movable via said hatch opening of the hold after
a period of use of the tanker.

[0010] In the method according to the invention, the
size and shape of the tank module are such that once
arranged in the hold, the part of the tank module that is
arranged in the hold fits the size and shape of the hold,
and the hatch opening of the hold is closed by means of
the tank module. In other words, in the method according
to the invention one tank module is arranged in a hold
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wherein the tank module fills the cargo space provided
by the hold.

[0011] Furthermore, in the method according to the in-
vention an outfitting comprising conduits for loading a
liquid to be transported into the cargo tanks of the tank
module and for unloading the liquid from the cargo tanks
after transport is arranged above the main deck. Such
outfitting allows for loading and unloading liquid bulk car-
go without removing the cargo tanks from the hull. The
resulting tanker is thus configured for loading and un-
loading liquid bulk cargo wherein the tank module and
its cargo tanks remain in place on the ship during loading
and unloading of the liquid bulk cargo. When arranging
the tank module in the hold during tanker construction
and removing the tank module from the hold, the cargo
tanks of the tank module will be empty. Unlike containers
in containerized transport, the tank modules of the
present invention do not need a size and shape to allow
for arranging in the hold and removing from the hold while
loaded with cargo and do not need a size and shape for
road or rail transportation. Therefore, unlike containers
in containerized transport, the tank modules of the
present invention can have a size and shape that fills the
cargo space provided by the hold, and can even have a
size and shape such that the tank module extends out
of the hold and above the hatch opening. A typical size
of the tank module is approximately 24 m Beam x 28 m
Length x 13 m Height.

[0012] By closing the hatch opening of the hold by
means of the tank module, the need for a main deck or
hatch cover for covering the tank module and closing the
hatch opening after arranging the tank module in the hold
is eliminated, and the tank module is allowed to extend
above the hatch opening. Furthermore, the need forload-
ing, unloading, and servicing conduits in the hold is elim-
inated.

[0013] Since the self-contained tank module is inde-
pendent of the hull, the structure of the tank module is
not affected by the same stresses and fatigue as an in-
tegrated tank and hull construction during the operation.
As a result the tank module built and installed according
to the method of the present invention should be safer in
operation than a traditional integrated tank as the tanks
within the tank module will be less prone to cracking
caused by stresses and fatigue in a ship. Additionally,
unlike in an integrated tank and hull construction, the hull
does not form one or more walls of the cargo tanks of a
tank module. Consequently, an additional barrier is pro-
vided between the liquid carried in the cargo tanks and
the environment.

[0014] The fact that the structure of the tank module is
not affected by the same stresses and fatigue as an in-
tegrated tank and hull construction during the operation,
will also mean that the tank module will have a longer
life. Because the tank module can be removed from the
ship without modifying the hull or the tank module, the
tank module can be re-used after removal without any
requirement for the rebuilding of the original hull or the
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tank module. This would not be possible in a traditional
tanker with integrated tanks without modifying the entire-
ty of the ship (both hull and integrated tanks). The method
according to the invention allows for relatively easy dis-
assembly of the tanker after a period of use and for re-
use of the tank module after disassembly in another ship.
[0015] A tank module can also be exchanged for an-
other tank module of different internal design in the meth-
od according to the invention should this be considered
desirable, which is not possible in a tanker where the
tanks are an integrated part of the construction. For in-
stance it may become desirable to install a tank module
having either more or less separate tanks to meet chang-
ing market demands. Any increase or decrease in the
number of segregations is very difficult in a tanker with
integrated tanks but is relatively easy where only the tank
module is changed. This makes the tanker far more flex-
ible. In the method according to the invention a single
tank module has at least one, but preferably a plurality
of separate cargo tanks.

[0016] Furthermore, the tank module can also be re-
used when the hull of the tanker has reached the end of
its life, but the tank module has not yet reached its end
of life. This would apply not only where, for example, the
hull of the tanker was damaged but also in case of chang-
es in the regulatory or environmental requirements for a
tanker necessitating extensive work on the hull or the
machinery of the tanker. A tank module can be removed
from the damaged or non-compliant hull and be installed
into a hull that complies with the changed environmental
or safety regulations at renewal costs much less than in
a traditional tanker with integrated tanks. This would also
apply where there was a commercially desirable result,
for example where new engine technology made it com-
mercially desirable to change hull rather than continue
with a less efficiently propelled hull.

[0017] In the method according to the invention the
tank module is installed in the tanker as an independent
tank module by supporting the tank module in the hold
so that relative movement is allowed between the hold
and the tank module. According to the invention tank
module support members are arranged between the hold
and the tank module for supporting the tank module in
the hold, wherein the tank module support members are
adapted to allow for relative movement between the hold
and the tank module. The tank module is preferably sup-
ported by tank module support members that allow some
movement of the tank module relative to the sides of the
hold, and provide gaps between support surfaces, but
preventing excessive movement, preferably by providing
retaining keys.

[0018] Furthermore, fitting the tank modules into the
hatch opening of the hold allows for the tank module to
extend above the hatch opening, thus providing more
storage volume in the same hold space as the module
extends above where the main deck would otherwise
have been: the tank module then forms a part of the main
deck. In the method according to the invention the hatch
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opening of the hold is closed by means of the tank mod-
ule.

[0019] Inorder to allow for relative movement between
the periphery of the opening of the hold and the tank
module arranged therein, a water tight seal is preferably
provided between the tank module and the periphery of
the hatch opening that prevents the ingress of water but
still allows for relative movement between the tank mod-
ule and the periphery of the hatch opening.

[0020] Furthermore, the method according to the in-
vention allows for standardization of both the hull and the
tank modules. Such standardization allows for repeated
use of the same basic design for the hull and the modules
in constructing a series of tankers. Repeated use of such
a single hull design and tank module design makes it
possible to reduce the costs of construction of a single
tanker.

[0021] Furthermore, in the method according to the in-
vention the hull of a pre-built dry bulk cargo ship can
advantageously be used as arecipient vessel for the tank
modules (with relatively minor adaptation) due to the na-
ture of the modules being installed. Because of the struc-
tural independence of the tank module in the hold neither
the structure of the hull nor the structure of the tank mod-
ule need be affected significantly by the installation of
the tank modules in the hold. As a result the dry bulk
cargo ship and the tank modules can be built separately.
[0022] Furthermore, if the dry bulk cargo ship is newly
built the ship may be a standard design. Such a ship may
be built repeatedly for the purpose of assembling a
number of different tankers. Repeated building of such
a ship will lower the costs significantly.

[0023] Cargo ships constructed for the transportation
of dry bulk cargo, such as a bulk carrier, are more com-
monly constructed than chemical parcel tankers. As a
result such dry bulk cargo ships can be built for far less
cost.

[0024] A further advantage of the method according to
the invention is that the tank module can be removed via
the hatch opening after a period of use of the tanker. After
removal of the tank module a replacement tank module
may be installed via the hatch opening in the hold. Alter-
natively or additionally the removed tank module is ar-
ranged in the hold of another cargo ship. A replacement
module can therefore be installed and the tanker can
continue in use without delay while the original tank mod-
ule is repaired.

[0025] Inthe chemical parcel tankers market the meth-
od according to the invention is advantageous as cur-
rently chemical parcel tankers are purpose built for a spe-
cific market with a hull having a fixed number of structur-
ally integrated tanks to meet the demand in that specific
market.

[0026] As aresult chemical parcel tankers of the same
design are generally built in small series by a few spe-
cialized ship builders. The method according to the in-
vention now makes it possible to build cargo ships of a
standard design in larger series by less specialized ship

10

15

20

25

30

35

40

45

50

55

builders, and to install tank modules with an internal de-
sign for a specific market.

[0027] Currently adapting chemical parcel tankers with
structurally integrated tanks to meet changing market de-
mands is not possible without heavily modifying the hull.
In view of high costs of such heavy modifications, oper-
ators of the known chemical parcel tankers generally do
not modify the chemical parcel tankers, resulting in less
effective use of the tankers. Therelatively easy exchange
of a tank module for a tank module of a different internal
design allows for a more effective use of a tanker during
the life time thereof in the event of changing markets in
which chemical parcel tankers operate.

[0028] The most difficult cargos, such as acids, can
only be carried in tanks of chemical parcel tankers that
are made of stainless steel. Since stainless steel is less
affected by corrosion compared to the steel of which the
hull is made, stainless steel tanks of a chemical parcel
tanker are suitable for re-use when the hull has reached
its end of life. As explained herein above, the method
according to the invention promotes the re-use of tank
modules. This makes the method according to the inven-
tion advantageous.

[0029] In a preferred embodiment of the method ac-
cording to the invention, the hull has arranged therein a
plurality of holds, and one tank module is arranged in
each of the holds.

[0030] Each tank module can have a different number
of cargo tanks. Typical dimensions of the hull are Length
approx. 180 m, Breadth approx. 32 m, and Depth approx.
15 m. Typical number of holds and tank modules is five.
[0031] The presentinventionfurther provides atanker,
preferably a parcel tanker, comprising:

- acargo ship with a hull having at least one hold that
is accessible via a hatch opening; and

- a self-contained tank module comprising a number
of cargo tanks;
wherein

- thetank module is installed in the hold such that the
tank module and the hull are structurallyindependent
and such that the tank module is removable via the
hatch opening of the hold after a period of use of the
tanker.

[0032] Preferably, the hull has arranged therein a plu-
rality of holds, and one tank module is arranged in each
of the holds. A single tank module has at least one, but
preferably a plurality of separate cargo tanks.

[0033] As described herein above with respect to the
method according to the invention, this tanker according
to the invention allows for relatively easy disassembly of
the tanker after a period of use thereof and for reuse of
either the hull or the tank module after disassembly.
[0034] According tothe invention the tank module clos-
es the hatch opening of the hold. As described herein
above with respect to the method according to the inven-
tion closing the hatch opening of the hold by means of
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the tank module, the need for a main deck is eliminated,
the tank module is allowed to extend above the hatch
opening, and the need for loading, unloading, and service
conduits in the hold is eliminated.

[0035] Inorder to allow for relative movement between
the periphery of the hatch opening of the hold and the
tank module arranged therein, a water resisting construc-
tion is preferably provided between the tank module and
the periphery of the hatch opening that allows for relative
movement between the tank module and the periphery
of the hatch opening. In an advantageous embodiment
thereof the water resisting construction comprises a flex-
ible seal member sealing a gap between the tank module
and the periphery of the hatch opening.

[0036] According to the invention the cargo ship com-
prises a main deck in which the hatch opening of the at
least one hold is arranged, and an ouffitting arranged
above the main deck for loading, unloading, and/or serv-
icing the cargo tanks of the tank module. For loading and
unloading the oultfitting comprises conduits for loading a
liquid to be transported into the cargo tanks of the tank
module and for unloading the liquid from the cargo tanks
after transport

[0037] Having an outfitting arranged above the main
deck for loading, unloading, and/or servicing the cargo
tanks of the at least one tank module, such as conduits
providing a liquid connection, eliminates the need for
such outfitting underneath the main deck. Having outfit-
ting arranged on the main deck thus provides relatively
easy access to the outfitting. Having an outfitting ar-
ranged on the main deck for loading, unloading, and/or
servicing the cargo tanks of the at least one tank module
further makes it possible to provide a pre-build or con-
verted cargo ship with such outfitting with relatively small
modifications and makes it possible to change the out-
fitting after a period of use thereof relatively easy.
[0038] In an advantageous embodiment thereof the
outfitting comprises:

- a number of rigid pipelines fixedly mounted on the
main deck; and

- anumber of flexible conduits between the tank mod-
ule and the rigid pipelines for providing a liquid con-
nection between the cargo tanks of the tank module
and the rigid pipelines.

[0039] In such outfitting the rigid pipelines fixedly ar-
ranged on the main deck provide secure arrangement of
the pipelines above the main deck, while the flexible con-
duits, such as flexible hoses or flexible pipes, allow for
relative movement between the rigid pipelines fixedly ar-
ranged on the main deck and the tank module.

[0040] The rigid pipelines can be arranged beside the
hatch opening. This makes it possible to arrange the rigid
pipelines on the main deck before arranging the tank
module into the hold, for instance during the build of the
cargo ship, and leave the rigid piping in place when re-
moving the tank module from the hold. Alternatively, the

10

15

20

25

30

35

40

45

50

55

rigid pipelines are arranged above a tank module that is
arranged in the hold. This requires arranging the rigid
pipelines after arranging the tank module in the hold and
removing the rigid piping before removing the tank mod-
ule from the hold, but has the advantage that more space
is available for the rigid pipelines relative to the space
that is available beside the hatch opening.

[0041] Inanadvantageous embodimenttherigid pipes
are arranged beside the at least one hold and a hold
manifold is arranged on the main deck adjacent said
hatch opening of said atleast one hold, said hold manifold
comprising a number of manifold connectors for connect-
ing to the hold manifold said flexible conduits, wherein
each hold manifold connector is in liquid communication
with one of said rigid pipelines.

[0042] Such outfitting can be arranged on the main
deck before the tank module is arranged in the hold and
allows easy connection of a tank in the tank module to
the ship load/unload manifold via the hold manifold after
arranging the tank module in the hold.

[0043] Having a tank module manifold adjacent the
hold manifold makes it possible to connect a tank module
to the rigid piping by simply connecting, after arrange-
ment of the tank module in the hold, a manifold connector
of the hold load/unload manifold to a manifold connector
of the tank module load/unload manifold by means of a
relatively shortflexible conduit. The tank module manifold
can be arranged on the tank module during the building
of the tank module.

[0044] Such ouftfitting allows for loading and unloading
of the cargo tanks of a tank module from a central location
on the main deck. Preferably each cargo tank of the tank
module is connected to the ship load/unload manifold via
a dedicated rigid pipeline. This makes it possible to keep
different liquids completely separate. Alternatively, the
number of rigid pipelines for loading/unloading is less
than the number of separate cargo tanks. In that case a
rigid pipeline is used for loading/unloading a plurality of
tanks. This requires less rigid pipes to be arranged on
the main deck. After loading/unloading one tank the rigid
pipeline is then disconnected from the loaded/unloaded
tank and connected to a tank to be loaded/unloaded.
When rigid lines are shared between tanks for loading
and unloading, the embodiment as described herein
above including a hold manifold, and optionally a tank
module manifold adjacent said hold manifold, is particu-
larly advantageous as it allows for easy connection and
disconnection of the flexible conduit.

[0045] In a further advantageous embodiment of the
tanker according to the invention at least one of the rigid
pipelines is connected to a service facility remote from
the at least one hold. Such outfitting allows for servicing
the cargo tanks of a tank module from a central service
facility. Such a central service facility provides for in-
stance service liquids such as compressed air, nitrogen,
water, and heating/cooling fluids.

[0046] In a further advantageous embodiment of the
tanker according to the invention having an outfitting on
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the main deck, the outfitting comprises for servicing:

- at least one deck house module arranged on the
main deck;

- atleast one conduit that provides a liquid connection
between the deck house module and a tank module.

[0047] In a further advantageous embodiment of the
tanker according to the invention the tank module has a
self-contained structure comprising an external frame-
work, preferably comprising longitudinal and transverse
webs. The external framework allows for less reinforcing
elements inside the tank module. As a result of the ex-
ternal framework there is a space between walls of the
tank module and walls of the hold in which the tank mod-
ule is arranged. This space can be used for the applica-
tion of insulating material.

[0048] Since according to the invention the tank mod-
ule and the hull are structurally independent, there is
more freedom in the design for the structure of the tank
module.

[0049] In a further advantageous embodiment of the
tanker according to the invention the tank module com-
prises walls enclosing an inner space, wherein preferably
the internal space is divided in a plurality of tanks, pref-
erably by means of internal walls.

[0050] In an advantageous embodiment thereof the
walls of the tank module can be made of solid stainless
steel or less expensive clad stainless steel.

[0051] The present invention further provides a cargo
ship for providing a tanker according to the invention as
described herein above, including a hull having arranged
therein at least one hold which hold is accessible via a
hatch opening, wherein the hold is adapted for arranging
in the hold via the hatch opening a self-contained tank
module to provide a tanker such that the tank module
and the hull are structurally independent and such that
the tank module is removable via the hatch opening of
the hold after a period of use of the parcel tanker. As
described herein above with respect to the method ac-
cording to the invention the cargo ship is advantageously
a converted dry bulk carrier.

[0052] Alternatively, the cargo ship is purpose built for
providing the tanker.

[0053] The present invention further provides a self-
contained tank module for providing a tanker according
to the invention, adapted for being arranged in a hold in
a hull of a cargo ship via the hatch opening via which
hatch opening the hold is accessible to provide a tanker,
such that the tank module and the hull are structurally
independent and such that the tank module is removable
via the hatch opening of the hold after a period of use of
the tanker.

Brief description of the figures

[0054] The present invention is further elucidated in
the following description with reference to the accompa-
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nying schematic figures. In the figures non limitative em-
bodiments of the method and tanker according to the
invention are shown. In the figures:

- Fig.1 shows an embodiment of a tanker according
to the invention in perspective view;

- Fig.2 shows an embodiment of a tanker system in-
cluding the tanker of fig.1 in perspective view;

- Figs.3 to 7 show subsequent steps of an embodi-
ment of the method of tanker construction according
to the invention in perspective view;

- Fig. 8 and 9 show in detail an embodiment of the
interface between a tank module and a hatch open-
ing in a tanker according to the invention in perspec-
tive view;

- Fig. 10 shows a view in cross-section of an embod-
iment of a tanker according to the invention;

- Fig. 11 schematically shows an embodiment of the
deck outfitting of a tanker according to the invention;

- fig. 12 schematically shows a further embodiment of
the deck outfitting of a tanker according to the inven-
tion.

Detailed description of preferred embodiments

[0055] Figures 1 and 2 show a tanker, in particular a
parcel tanker 1. The parcel tanker comprises a cargo
ship 3including a hull 5 having arranged therein a number
of holds 7, in the shown embodiment five holds, wherein
each hold is accessible via a hatch opening 9. The parcel
tanker 1 further comprises a number of independent tank
modules 11, in the shown embodiment five independent
tank modules, arranged in the holds 7. Each tank module
11 that is arranged in a hold closes the hatch opening 9
of the hold 7 in which the tank module 11 is arranged.
[0056] Infigure 2 is shown thatindependent tank mod-
ule 11a is removed from the hold 7a by lifting the tank
module 11a out of the hold 7a in the direction of arrow
A, without removal or modification of the hatch opening
9a, and without disassembly of the tank module 11a.
Each of the independent tank modules 11a, 11b, 11c,
11d, and 11e is removably arranged in one of the holds
7 via its hatch opening 9.

[0057] The independent tank modules 11 are shown
with longitudinal external webs 13 and transverse exter-
nal webs 15 arranged on the outer walls 17 of the tank
module 11. This external webbing is part of the self sup-
porting structure of the independent tank modules 11.
The walls 17 enclose an inner space in which a number
of tanks are formed. One tank can be formed in a tank
module or a plurality of tanks separated by means of
internal walls.

[0058] After removal, the independent tank module
11a can be arranged in the hold of another cargo ship to
form another parcel tanker. A replacement independent
tank module 11f can be arranged in the empty hold 7a
of the cargo ship 3. The replacement independent tank
module 11f can be of a different internal design, and in-
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cludes for instance more or less separate cargo tanks.
[0059] Figures 3 to 6 illustrate the conversion of a pre-
build bulk-carrier 19 of standard design, into a cargo ship
3 that is adapted for assembling a parcel tanker 1 as
shown in figures 1 and 2.

[0060] In figures 3 is shown that the bulk-carrier 19
comprises a hull 5 and a super structure 21 arranged at
the aft end of the hull. In the hull are arranged five holds
7. Each of the holds 7 is accessible via a hatch opening
23, i.e. an opening in the hull, in particular in the main
deck 25, leading to the hold. The hatch openings 23 are
covered in figure 3 by means of hold covers 27.

[0061] Infigure 4 is shown that for converting the bulk-
carrier 19, the hold covers 27 are removed. It is further
shown in figure 4 that the hatch coaming 29 and part 25a
of the main deck 25 is removed. A hatch coaming is a
raised frame arranged around the periphery of each
hatch opening that forms a support for the hold covers
and strengthens the edge of the hatch opening.

[0062] Infigure5isshown thatthe result of the removal
of the hold covers 27, the hatch coaming 29, and part
25a of the main deck 25, is that the openings in the main
deck 25 are increased in size and the main deck 25 no
longer extends inwards beyond the side walls 31 of the
holds 7.

[0063] In figure 6 is shown that a new hatch coaming
33 is subsequently arranged around the periphery of the
openings of increased size. The new hatch coaming 33
is flush with the side walls 31 of the holds 7, such that
via the thus created hatch openings 9 of increased size,
tank modules 11 can be arranged in the holds 7 that
closely fit the available space in the hold 7.

[0064] In figure 7, the cargo ship 3 resulting from the
conversion is shown. From the cargo ship 3 and a plurality
of independent tank modules 11 a parcel tanker 1 as
shown in figure 1 can be assembled by arranging an in-
dependent tank module 11 in each hold 7. In figure 7 is
shown that an independent tank module 11a is being
arranged in one of the holds 7a by lowering the inde-
pendent tank module 11ainto the hold 7ain the direction
of arrow B via the hatch opening 19a that gives access
to said hold. The independent tank module 11aislowered
into the hold 7a via the hatch opening 19a without re-
moval or modification of the hatch opening 19a. After
arranging the independent tank module 11a in the hold
7a, it can be lifted out of the hold again without removal
or modification of the hatch opening 19a, and without
disassembly of the tank module 11a.

[0065] In figures 8 and 9 is shown that independent
tank module 11 closes the hatch opening of the hold in
which it is arranged. A flexible seal 34 is arranged be-
tween the hatch coaming 29 and a flange 35 of the tank
module in order to seal the hatch opening. As shown the
tank module 11 extends above the hatch opening. The
seal 34 needs to be flexible, because the tank modules
11 are supported in the holds in such a way that relative
movement between the hull 5 and the independent tank
modules 11 is allowed.
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[0066] In figure 10 a cross-section of the hull 5 of the
cargo ship 3 is schematically shown. In particular it is
illustrated in figure 10 that tank module support members
37, 39, 41 are arranged between the side walls 31 and
bottom wall 43 of the hold 7 and the tank module 11
arranged in the hold 7 for supporting the tank module in
the hold. Two types of tank support members are shown
arranged on the bottom wall 43 of the hold 7. The first
type of tank support members 37 vertically supports the
tank module 11. Support pads 45 are provided between
these support members 37 and external web 15 of the
tank module 11 in order to allow for relative movement
between the hull 5 and the tank module 11 in the hori-
zontal plane. Tank module support members 39 ar-
ranged on the bottom wall 43, allow for relative movement
between the hull 5 and the tank module 11 in the hori-
zontal plane in longitudinal direction of the hull 5, but
restrain relative movement in transverse direction C in
the horizontal plane. Longitudinal beams 47 arranged on
the transverse webs 15 of the tank module 11 extend
between two support surfaces 39a and 39b of the support
members of the second type. Relative movement be-
tween the hull 5 and the tank module 11 in transverse
direction C in the horizontal plane is further restrained by
tank module support members 41 arranged between side
walls 31 of the hold 7 and external web 15 of the tank
module 11. By allowing a small gap to exist between sup-
port surfaces 39a, 39b of the tank module support mem-
bers 39 and the longitudinal beams 47, and between sup-
port surface 41a of tank module support members 41
and the external web 15, some relative movement be-
tween the hull 5 and the tank module 11 in transverse
direction C in the horizontal plane is allowed, while ex-
cessive movement is restrained. Tank module support
members similar to tank module support members 41
are arranged on the side walls of the hold 7 that are not
shown in figure 10. Again by allowing a small gap to exist
between support surfaces of such tank module support
members the tank module 11, some relative movement
between the hull 5 and the tank module 11 in longitudinal
direction of the hull 5 in the horizontal plane is allowed,
while excessive movement is restrained.

[0067] The available space 49 between the walls 31,
43 of the hold and the outer walls 17 of the tank module
11 allow for inspection and/or for applying insulation.
[0068] In figure 11 the ouffitting of the parcel tanker 1
for loading, unloading, and servicing of the tank modules
11 is schematically shown. The ouftfitting is arranged
above the main deck 25.

[0069] The ouffitting forloading and unloading includes
for each hold 7 a hold load/unload manifold 51 arranged
on the main deck 25 adjacent the hatch opening of the
respective hold. The hold load/unload manifold 51 com-
prises a number of manifold connectors.

[0070] A ship load/unload manifold 53 is arranged on
the main deck 25 remote from the hold load/unload man-
ifolds 51. The ship load/unload manifold comprises a
number of manifold connectors for connecting conduits
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to the ship load/unload manifold that provide a liquid con-
nection between the ship load/unload manifold 53 and a
load/unload facility on shore.

[0071] A number of load/unload rigid pipelines 55 is
arranged fixedly on the main deck 25 beside the holds,
providing a liquid connection between the manifold con-
nectors of the hold load/unload manifold 51 and the man-
ifold connectors of the ship load/unload manifold 53.
[0072] Each tank module 11 comprises a tank module
load/unload manifold 57 located adjacent the hold
load/unload manifold 51 of the hold in which the tank
module 11 is arranged. The tank module load/unload
manifold 57 comprises a number of manifold connectors.
The connectors are liquidly connected to the tanks of the
tank module 11 by means of conduits 59. The shown
tank modules 11 each include four tanks 61, 63, 65, 67.
[0073] Flexible conduits 71, such as flexible hoses, are
connected between manifold connectors of the hold
load/unload manifold 51 and the tank module load/unload
manifold 57 to provide a liquid connection between the
ship load/unload manifold 53 and the tanks 61, 63, 65,
67 of the respective tank module 11.

[0074] Infigure 11 is shown that the tank module 11a
onthe leftincludes fourtanks 61,63, 65, 67. Fourload/un-
load pipelines 55a, 55b, 55¢, 55d are arranged between
the hold load/unload manifold 51 and the ship load/un-
load manifold 53, and each tank of the tank module is
connected to the ship load/unload manifold by means of
a dedicated pipeline.

[0075] The tank module 11b on the right also includes
four tanks 61, 63, 65, 67. However, only two load/unload
pipelines 55e, 55f are arranged between the hold
load/unload manifold 51 and the ship load/unload man-
ifold 53, such that only two tanks at a time can be con-
nected to the ship load/unload manifold 53. After load/un-
loading a tank one of the flexible conduits 71a and 71b
shown infigure 11 is disconnected from the manifold con-
nector of the tank module load/unload manifold 57 in or-
der to disconnect the loaded/unloaded tank. Subse-
quently the flexible conduit 71a, 71b is connected to an-
other manifold connector of the tank module load/unload
manifold 57 to liquidly connect another tank to the ship
load/unload manifold 53. For loading/unloading both
tanks use is thus made of only one shared load/unload
pipeline.

[0076] The outfitting of a parcel tanker 1 can be such
that for each tank module 11 dedicated load/unload pipe-
lines are provided. Alternatively, the ouffitting of a parcel
tanker 1 can be such that for each tank module 11 shared
load/unload pipelines are provided.

[0077] As shown in figure 11, the outfitting comprises
for servicing a hold service manifold 73 arranged on the
main deck 25 adjacent the hatch opening of each hold
7. The hold service manifold 73 comprises a number of
manifold connectors. A number of service pipelines 75a,
75b are arranged fixedly on the deck beside the holds,
providing a liquid connection between the manifold con-
nectors of the hold service manifold 73 and an onboard
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service facility 77 providing for instance service liquids
such as compressed air, N,, water, etc.

[0078] Each tank module 11 comprises a tank module
service station 79 located adjacent the hold service man-
ifold 73 of the hold in which the tank module 11 is ar-
ranged. The tank module service station 79 comprises a
number of manifold connectors.

[0079] Flexible conduits 81 are connected between
manifold connectors of the hold service manifold 73 and
manifold connectors of the tank module service station
79 to provide a liquid connection between the service
facility 77 and the tank module 11.

[0080] As shownin figure 11 the ouffitting further com-
prises for servicing a deck house module 83 that is re-
movably arranged on the main deck 25. The deck house
module can for instance house secondary heating sys-
tems, nitrogen bottle racks, cooling systems, tank module
dehumidifiers, and other equipment.

[0081] In figure 11 the deck house module 83 is ar-
ranged between two holds 7. Flexible conduits 85 con-
nect the deck house module 83 to the tank module serv-
ice stations 79 of two tank modules 11a, 11b.

[0082] The flexible conduits 71 and 81 allow for relative
movement between the rigid pipelines 55, 75 fixedly ar-
ranged on the main deck 25 and the tank modules 11a,
11b that are allowed move relative to the hull and thus
main deck 25. For removing a tank module 11 from a
hold, the flexible conduits 71 and 81 are simply discon-
nected from one of the manifolds, after which the tank
module 11 can be lifted out of the hold in which it is ar-
ranged.

[0083] Infigure 12 analternative outfitting for the parcel
tanker 1 is shown. In this alternative outfitting the rigid
loading/unloading pipelines 55 are arranged above the
tank modules 11 and are fixedly arranged on the main
deck 25 on supports arranged between the holds in which
the tank modules 11 are arranged. For each tank module
11 each tank 61, 63, 65, 67 is connected to the ship
load/unload manifold via a dedicated load/unload pipe-
line 55. Each tank 61, 63, 65, 67 is connected to its ded-
icated load/unload pipeline 55 by means of a flexible con-
duit 87.

[0084] The description and drawing merely illustrate
the principles of the invention. It will thus be appreciated
that those skilled in the art will be able to devise various
arrangements that, although not explicitly described or
shown herein, embody the principles of the invention and
are included within its spirit and scope.

[0085] Furthermore, all examples recited herein are
principally intended expressly to be only for pedagogical
purposes to aid the reader in understanding the principles
of the invention and the concepts contributed by the in-
ventor(s) to furthering the art, and are to be construed
as being without limitation to such specifically recited ex-
amples and conditions. Moreover, all statements herein
reciting principles, aspects, and embodiments of the in-
vention, as well as specific examples thereof, are intend-
ed to encompass equivalents thereof.
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Claims

Method for tanker (1), preferably parcel tanker, con-
struction, comprising the steps of:

- providing a hull (5) having a main deck (25)
and having arranged therein at least one hold
(7) which is accessible via a hatch opening (9)
in the main deck (25);

- providing a self-contained tank module (11)
comprising a number of cargo tanks;
-arranging in the hold (7) the self-contained tank
module (11) to provide a tanker, wherein

- the tank module (11) is arranged in the
hold such that the tank module and the hull
are structurally independent and such that
the tank module is removable via said hatch
opening (9) of the hold (7) after a period of
use of the tanker;

- the size and shape of the tank module (11)
are such that once arranged in the hold (7),
the part of the tank module that is arranged
in the hold (7) fits the size and shape of the
hold (7); and

- the hatch opening (9) of the hold is closed
by means of the tank module (11);

the method further comprising the step of:

- arranging above the main deck (25) an outfit-
ting comprising conduits (55) for loading a liquid
to be transported into the cargo tanks (61, 63,
65, 67) of the tank module (11) and for unloading
the liquid from the cargo tanks after transport;

wherein

- once arranged in the hold (7), the tank module
(11) extends above the hatch opening (23);

- tank module support members (37, 39, 41) are
arranged between the hold (5) and the tank mod-
ule (11) for supporting the tank module (11) in
the hold (5), wherein the tank module support
members (37, 39, 41) are adapted to allow for
relative movement between the hold (5) and the
tank module (11); and

- a water resisting construction is provided be-
tween the tank module (11) and the periphery
of the hatch opening (9) that allows for relative
movement between the tank module (11) and
the periphery of the hatch opening (9).

Method according to claim 1, wherein the hull (5) is
a hull of a pre-built dry bulk cargo ship (19) having
arranged therein said at least one hold (7) which is
accessible via a hatch opening (9), wherein said tank
module (11)is arrangedin said hold (7) via said hatch
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opening (9).

Method according to claim 1, wherein providing a
hull (5) having arranged therein at least one hold (7)
which hold (7) is accessible via a hatch opening (9),
comprises the step of:

- converting a cargo ship (19) constructed for
the bulk transportation of dry cargo, such as a
bulk carrier, such that it includes at least one
hold (7) which is accessible via a hatch opening
(9) and which is adapted for arranging in said
hold (7) via said hatch opening (9) the self-con-
tained tank module (11) to provide a tanker (1);
wherein preferably the cargo ship (19) to be con-
verted includes a hull (5) having arranged there-
in at least one hold (7) which is accessible via a
hatch opening (23),wherein converting said car-
go ship comprises the step of expanding the
hatch opening (23) of the hold (7) of the cargo
ship (19) to be converted such that the periphery
of the expanded hatch opening (9) is substan-
tially flush with the side walls (31) of the hold (7).

Method according to any of the claims 1 to 3, further
comprising the step of removing via the hatch open-
ing (9a) the tank module (11a) after a period of use
of the tanker (1);

preferably further comprising after the step of remov-
ing the tank module (11a) the step of arranging via
the hatch opening (9a) a replacement tank module
(11f) in the hold.

Method according to any of the claims 1 to 4, wherein

- the hull (5) has arranged therein a plurality of
holds (7a, 7b, 7c, 7d, 7e); and
- one tank module (11a, 11b, 11c, 11d, 11e) is
arranged in each of the holds.

Tanker (1), preferably a parcel tanker, comprising

- a cargo ship (3) including a hull (5) having a
main deck (25) and having arranged therein at
least one hold which hold (7) is accessible via a
hatch opening (9) in the main deck (25);

- a self-contained tank module (11) comprising
a number of cargo tanks, wherein

- the tank module (11) is arranged in the
hold such that the tank module and the hull
are structurally independent and such that
the tank module is removable via said hatch
opening (9) of said hold (7) after a period of
use of the tanker;

- the size and shape of the tank module (11)
are such that once arranged in the hold (7),
the part of the tank module that is arranged
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in the hold (7) fits the size and shape of the
hold (7); and

- the hatch opening (9) of the hold is closed
by means of the tank module (11);

the tanker (1) further comprising:

-arranged above the main deck (25) an outfitting
comprising conduits (55) for loading a liquid to
be transported into the cargo tanks (61, 63, 65,
67) of the tank module (11) and for unloading
the liquid from the cargo tanks (61, 63, 65, 67)
after transport; characterized in that

- the tank module (11) extends above the hatch
opening (23) ;

- tank module support members (37, 39, 41) are
arranged between the hold (5) and the tank mod-
ule (11) for supporting the tank module (11) in
the hold (5), wherein the tank module support
members (37, 39, 41) are adapted to allow for
relative movement between the hold (5) and the
tank module (11); and

- a water resisting construction is provided be-
tween the tank module (11) and the periphery
of the hatch opening (9) that allows for relative
movement between the tank module (11) and
the periphery of the hatch opening (9).

Tanker according to claim 6,
wherein the periphery of the hatch opening (9) is
substantially flush with the side walls (31) of the hold

(7).

Tanker according to claim 6 or 7,
wherein

- the water resisting construction comprises a
flexible seal (34) sealing a gap between the top
deck of the tank module and the periphery of the
hatch opening.

Tanker according to any of claims 6 to 8, wherein
the outfitting comprises

-anumber of rigid pipelines (55) fixedly mounted
on the main deck (25) and arranged beside the
atleast one hold (7) or over the tank module (11)
arranged in the at least one hold (7); and

- a number of flexible conduits (71) between the
tank module and the rigid pipelines (55) for pro-
viding a liquid connection between the tank mod-
ule (11) and the rigid pipelines (55);

wherein preferably
- at least one of the rigid pipelines (55) is liquidly

connected to a ship load/unload manifold (53)
arranged on the main deck (25) remote from the
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10.

1.

12.

13.

14.

15.

16.

at least one hold (7).

Tanker according to claim 9,
wherein

- a hold manifold (51) is arranged on the main
deck (25) adjacent said hatch opening (9) of said
at least one hold (7), said hold manifold (51)
comprising a number of manifold connectors for
connecting to the hold manifold said flexible con-
duits (71), wherein each hold manifold connec-
tor is in liquid communication with one of said
rigid pipelines (55);wherein preferably

- the tank module (11) arranged in a hold (7)
comprises a tank module manifold (57) located
adjacent said hold manifold (51), said tank mod-
ule manifold comprising a number of manifold
connectors for connecting to the hold manifold
said flexible conduits (71).

Tanker according to claim 9 or 10, wherein

- at least one of the rigid pipelines (55) is con-
nected to a service facility (77) remote from the
at least one hold (7).

Tanker according to any of claims 6 to 11, wherein
the oulffitting comprises for servicing:

- at least one deck house module (83), prefera-
bly removable, arranged on the main deck (25);
- at least one conduit (85) that provides a liquid
connection between the deck house module
(83) and the tank module (11).

Tanker according to any of claims 6 to 12, wherein
the tank module (11) has a self-contained structure
comprising an external framework, preferably com-
prising longitudinal and transverse webs (13, 15).

Tanker according to any of claims 6 to 13, wherein
the tank module (11) comprises walls enclosing an
inner space, wherein preferably the internal space
is divided in a plurality of tanks, preferably by means
of internal walls;

wherein preferably the walls (17) of the tank module
are made of stainless steel.

Tanker according to any of the claims 6 to 14, where-
in

- the hull has arranged therein a plurality of holds
(7a, 7b, 7c, 7d, 7e); and

- one tank module (11a, 11b, 11c, 11d, 11e) is
arranged in each of the holds.

Cargo ship, preferably a converted bulk carrier, in-
cluding a hull (5) having a main deck (25) and having
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arranged therein at least one hold (7) which hold is
accessible via a hatch opening (9) in the main deck
(25); wherein

- the hold (7) is adapted for arranging in the hold
via the hatch opening (9) a self-contained tank
module (11) according to claim 17 to provide a
tanker such that the tank module (11) and the
hull (5) are structurally independent and such
that the tank module (11) is removable via the
hatch opening (9) of the hold (7) after a period
of use of the tanker;

wherein

- arranged above the main deck (25) is an out-
fitting comprising conduits (55) for loading a lig-
uid to be transported into cargo tanks (61, 63,
65, 67) of the tank module (11) and for unloading
the liquid from the cargo tanks after transport;

wherein

- tank module support members (37, 39, 41) are
arranged between the hold and the tank module
for supporting the tank module (11) in the hold
(5), wherein the tank module support members
(37, 39, 41) are adapted to allow for relative
movement between the hold (5) and the tank
module (11);

and wherein

- the periphery of the hatch opening is adapted
to allow a water resisting construction to be pro-
vided between the tank module (11) and the pe-
riphery of the hatch opening (9) which water re-
sisting construction allows for relative move-
ment between the tank module (11) and the pe-
riphery of the hatch opening (9).

17. Self-contained tank module (11), comprising a

number of cargo tanks (61, 63, 65, 67) and adapted
for being arranged in the hold (7) in the hull (5) of a
cargo ship (1) according to claim 16 via the hatch
opening (9) to provide a tanker, such that the tank
module and the hull are structurally independent and
such that the tank module (11) is removable via the
hatch opening (9) of the hold (7) after a period of use
of the tanker, wherein the size and shape of the tank
module are such that once arranged in the hold, the
part of the tank module that is arranged in the hold
fits the size and shape of the hold, the tank module
(11) extends above the hatch opening (23), and the
hatch opening of the hold is closed by means of the
tank module;

wherein
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-thetankmodule (11) is adapted to be supported
by the tank module support members (37, 39,
41) that are arranged between the hold and the
tank module for supporting the tank module (11)
in the hold (5) such that relative movement is
allowed between the hold (7) and the tank mod-
ule (11);

and wherein

-thetank module (11) is adapted to allow a water
resisting construction to be provided between
the tank module (11) and the periphery of the
hatch opening (9) which water resisting con-
struction allows for relative movement between
the tank module (11) and the periphery of the
hatch opening (9).

Patentanspriiche

Verfahren zum Aufbau eines Tankschiffes (1), vor-
zugsweise eines Parzellentankschiffes umfassend
die Schritte eines:

Bereitstellens eines Schiffskérpers (5) mit ei-
nem Hauptdeck (25) und mit wenigstens einem
darinangeordneten Laderaum (7), der Gber eine
Ladelukendffnung (9) in dem Hauptdeck (25)
zuganglich ist,

Bereitstellens eines in sich abgeschlossenen
Tankmoduls (11) umfassend eine Anzahl von
Ladetanks,

Anordnens des in sich abgeschlossenen Tank-
moduls (11) in dem Laderaum (7), um ein Tank-
schiff bereitzustellen, wobei

das Tankmodul (11) in dem Laderaum (7)
derart angeordnet ist, dass das Tankmodul
und der Schiffskorper strukturell unabhan-
gig sind und dass das Tankmodul Uber die
Ladelukenéffnung (9) des Laderaums (7)
nach einem Benutzungszeitraum des Tank-
schiffs herausnehmbar ist,

die Grofle und Form des Tankmoduls (11)
derart sind, dass sobald es in dem Lade-
raum (7) angeordnet ist, der Teil des Tank-
moduls, der in dem Laderaum (7) angeord-
netist, sich der Gré3e und Form des Lade-
raums (7) anpasst, und

die Ladelukendffnung (9) des Laderaums
mittels des Tankmoduls (11) geschlossen
wird,

wobei das Verfahren weiter die Schritte eines:

Anordnens einer Ausstattung umfassend Kana-
le (55) zum Einbringen einer zu transportieren-
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den Flussigkeit in die Ladetanks (61, 63, 65, 67)
des Tankmoduls (11) und zum Entladen der
Flussigkeit aus den Ladetanks nach einem
Transport GUber dem Hauptdeck (25),

wobei sich das einmal in dem Laderaum (7) an-
geordnete Tankmodul (11) oberhalb der Lade-
lukenéffnung (23) erstreckt,
Tankmodul-Stitzglieder (37, 39, 41) zwischen
dem Laderaum (7) und dem Tankmodul (11)
zum Stitzen des Tankmoduls (11) in dem La-
deraum (7) angeordnet sind, wobei die Tankmo-
dul-Stitzglieder (37, 39, 41) angepasst sind, ei-
ne relative Bewegung zwischen dem Laderaum
(7) und dem Tankmodul (11) zuzulassen und
eine wasserbesténdige Konstruktion zwischen
dem Tankmodul (11) und der Umgebung der La-
delukendffnung (9) vorgesehen ist, die eine re-
lative Bewegung zwischen dem Tankmodul (11)
und der Umgebung der Ladeluken6ffnung (9)
zul3sst.

Verfahren gemaf Anspruch 1, wobei der Schiffskor-
per (5) ein Schiffskdrper eines vorerrichteten Tro-
ckenmassengut-Frachtschiffs (19) mit wenigstens
einemdarin angeordneten Laderaum (7) ist, der Giber
eine Ladelukendffnung (9) zuganglich ist, wobei das
Tankmodul (11) in dem Laderaum (7) Uber die La-
delukendffnung (9) angeordnet wird.

Verfahren gemaf Anspruch 1, wobei das Vorsehen
eines Schiffskdrpers (5) mit wenigstens einem darin
angeordneten Laderaum (7), welcher Laderaum
Uber eine Ladelukendffnung (9) zugénglich ist, den
Schritt eines:

Umwandelns eines fiir den Massenguttransport
von trockener Fracht konstruierten Frachtschiffs
(19) wie eines Massengutfrachters derart, dass
es wenigstens einen Laderaum (7) enthalt, der
Uber eine Ladelukenéffnung (9) zuganglich ist
und der zum Anordnen des in sich abgeschlos-
senen Tankmoduls (11) in dem Laderaum (7)
Uber die Ladelukenéffnung (9) zum Bereitstellen
eines Tankschiffs (1) angepasst ist, wobei das
umzuwandelnde Frachtschiff (19) vorzugswei-
se einen Schiffskdrper (5) mit wenigstens einem
darin angeordneten Laderaum (7) enthalt, der
Uber eine Ladelukendffnung (23) zuganglich ist,
wobei das Umwandeln des Frachtschiffs den
Schritt eines Ausdehnens der Ladelukendff-
nung (23) des Laderaums (7) des umzuwan-
delnden Frachtschiffs (19) umfasst, sodass die
Umgebung der ausgedehnten Ladelukendff-
nung (9) im Wesentlichen biindig mit den Sei-
tenwanden (31) des Laderaums (7) ist.

4. Verfahren gemaR einem der Anspriiche 1 bis 3 wei-

ter umfassend den Schritt eines Entfernens des
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Tankmoduls (11a) uber die Ladenlukendffnung (9a)
nach einem Benutzungszeitraum des Tankschiffes
M,

vorzugsweise weiter umfassend den Schritt eines
Anordnens eines Ersatz-Tankmoduls (11f) in dem
Laderaum tber die Ladelukend&ffnung (9a) nachdem
Schritt des Entfernens des Tankmoduls (11a).

Verfahren nach einem der Anspriiche 1 bis 4, wobei
eine Vielzahl von Laderaumen (7a, 7b, 7c, 7d, 7e)
in dem Schiffskérper (5) angeordnet sind und

ein Tankmodul (11a, 11b, 11c, 11d, 11e) in jedem
der Laderdume angeordnetwird.

Tankschiff (1), vorzugsweise ein Parzellentank-
schiff, umfassend

ein Frachtschiff (3) enthaltend einen Schiffskdrper
(5) mit einem Hauptdeck (25) und mit wenigstens
einem darin angeordneten Laderaum, welcher La-
deraum (7) Uber eine Ladelukendffnung (9) in dem
Hauptdeck (25) zuganglich ist,

einin sich abgeschlossenes Tankmodul (11) umfas-
send eine Anzahl von Ladetanks, wobei

das Tankmodul (11) in dem Laderaum (7) derart
angeordnet ist, dass das Tankmodul und der
Schiffskdrper strukturell unabhéngig sind und
dass das Tankmodul Gber die Ladelukenéffnung
(9) des Laderaums (7) nach einem Benutzungs-
zeitraum des Tankschiffes herausnehmbar ist,
die GréRRe und Formdes Tankmoduls (11) derart
sind, dass sobald dieses in dem Laderaum (7)
angeordnet ist, der Teil des Tankmoduls, der in
dem Laderaum (7) angeordnet ist, sich an die
GroRe und Form des Laderaums (7) anpasst
und

die Ladelukendffnung (9) des Laderaums durch
Mittel des Tankmoduls (11) geschlossen wird,

wobei das Tankschiff (1) weiter umfasst:

eine Uber dem Hauptdeck (25) angeordnete
Ausstattung umfassend Kanale (55) zum Ein-
bringen einer zu transportierenden Flissigkeit
in die Ladetanks (61, 63, 65, 67) des Tankmo-
duls (11) und zum Entladen der Flissigkeit aus
den Ladetanks (61, 63, 65, 67) nach einem
Transport,

dadurch gekennzeichnet, dass

das Tankmodul sich oberhalb der Ladelukené6ffnung
(23) erstreckt,

Tankmodul-Stutzglieder (37, 39, 41) zwischen dem
Laderaum (7) und dem Tankmodul (11) zum Stltzen
des Tankmoduls (11) in dem Laderaum (7) angeord-
net sind, wobei die Tankmodul-Stitzglieder (37, 39,
41) angepasst sind, eine relative Bewegung zwi-
schen dem Laderaum (7) und dem Tankmodul (11)
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zuzulassen und

eine wasserbestandige Konstruktion zwischen dem
Tankmodul (11) und der Umgebung der Ladeluken-
6ffnung (9) vorgesehen ist, die eine relative Bewe-
gung zwischen dem Tankmodul (11) und der Umge-
bung der Ladelukendffnung (9) zuldsst.

Tankschiff gemafl Anspruch 6, wobeidie Umgebung
der Ladelukendéffnung (9) im Wesentlichen biindig
mit den Seitenwanden (31) des Laderaums (7) ist.

Tankschiff gemaR Anspruch 6 oder 7, wobei

die wasserbestandige Konstruktion eine flexible
Dichtung (34) umfasst, die eine Liicke zwischen dem
Hauptdeck des Tankmoduls und der Umgebung der
Ladelukenéffnung abdichtet.

Tankschiff geman einem der Anspriiche 6 bis 8, wo-
bei die Ausstattung umfasst:

eine Anzahl von unbiegsamen, feststehend auf
dem Hauptdeck (25) montierten und neben dem
wenigstens einen Laderaum (7) angeordneten
oder Uber dem Tankmodul (11) in dem wenigs-
tens einen Laderaum (7) angeordneten Rohrlei-
tungen (55) und

eine Anzahlvon flexiblen Kanélen (71) zwischen
dem Tankmodul und den unbiegsamen Rohrlei-
tungen (55) zum Bereitstellen einer Flussig-
keitsverbindung zwischen dem Tankmodul (11)
und den unbiegsamen Rohrleitungen (55),
wobei vorzugsweise

wenigstens eine der unbiegsamen Rohrleitun-
gen (55) flieRverbunden mit einem auf dem
Hauptdeck (25) von dem wenigstens einen La-
deraum (7) entfernt angeordneten Schiffsla-
de-/Schiffsentlade-Verteiler (53) verbunden ist.

10. Tankschiff gemaR Anspruch 9, wobei

1.

eine Halteverteilung auf dem Hauptdeck (25) be-
nachbart zu der Ladelukendffnung (9) des wenigs-
tens einen Laderaums (7) angeordnet ist, wobei die
Halteverteilung (51) eine Anzahl von Verteilungsver-
bindern zum Verbinden der flexiblen Kanale (71) mit
der Halteverteilung umfasst, wobei jeder Haltever-
teilungs-Verbinder in einer Flissigkeitsverbindung
mit einer der unbiegsamen Rohrleitungen (55) ist,
wobei vorzugsweise

dasin einem Laderaum (7) angeordnete Tankmodul
(11) eine an der Halteverteilung (51) angrenzend ge-
legene Tankmodul-Verteilung (57) umfasst, wobei
die Tankmodul-Verteilung eine Anzahl von Vertei-
lungsverbindern zur Verbindung der flexiblen Kanale
(71) mit der Halteverteilung umfasst.

Tankschiff gemaf Anspruch 9 oder 10, wobei
wenigstens eine der unbiegsamen Rohrleitungen
(55) mit einer Wartungseinrichtung (77) entfernt von
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dem wenigstens einen Laderaum (7) verbunden ist.

Tankschiff gemaR einem der Anspriiche 6 bis 11,
wobei die Ausstattung zur Wartung umfasst:

wenigstens ein vorzugsweise entfernbar auf
dem Hauptdeck (25) angeordnetes Deckhaus-
Modul (83),

wenigstens einen Kanal (85), der eine Flussig-
keitsverbindung zwischen dem Deckhaus-Mo-
dul (83) und dem Tankmodul (11) bereitstellt.

Tankschiff gemaR einem der Anspriiche 6 bis 12,
wobei das Tankmodul (11) eine in sich abgeschlos-
sene Struktur umfassend ein duferes Rahmentrag-
werk, vorzugsweise umfassend longitudinale und
transversale Rippen (13, 15) umfasst.

Tankschiff gemaR einem der Anspriiche 6 bis 13,
wobei das Tankmodul (11) einen Innenraum ein-
schlieRende Wande umfasst, wobei der Innenraum
vorzugsweise in eine Vielzahl von Tanks, vorzugs-
weise mittels Innenwanden, unterteilt ist,

wobei die Wande (17) des Tankmoduls vorzugswei-
se aus rostfreiem Stahl hergestellt sind.

Tankschiff gemaR einem der Anspriiche 6 bis 14,
wobei

der Schiffskdrper eine Vielzahl von darin angeord-
neten Frachtraume (7a, 7b, 7c, 7d, 7e) aufweist und
ein Tankmodul (11a, 11b, 11c, 11d, 11e) in jedem
der Frachtraume angeordnet ist.

Frachtschiff, vorzugsweise ein umgewandelter Mas-
sengutfrachter, enthaltend einen Schiffskdérper (5)
mit einem Hauptdeck (25) und mit wenigstens einem
darin angeordneten Laderaum (7), welcher Lade-
raum Uber eine Ladelukendéffnung (9) in dem Haupt-
deck (25) zugéanglich ist, wobei

der Laderaum (7) zum Anordnen eines in sich ab-
geschlossenen Tankmoduls (11) gemaf Anspruch
17 in dem Laderaum Uber die Ladelukenéffnung (9)
angepasst ist, um ein Tankschiff derart bereitzustel-
len, dass das Tankmodul (11) und der Schiffskérper
(5) strukturell unabhangig sind und dass das Tank-
modul (11) Uber die Ladelukenéffnung (9) des La-
deraums (7) nach einem Benutzungszeitraum des
Tankschiffes entfernbar ist,

wobei

Uber dem Hauptdeck (25) eine Kanale (55) zum Ein-
bringen einer zu transportierenden Flissigkeitin La-
detanks (61, 63, 65, 67) des Tankmoduls (11) und
zum Entladen der Flissigkeit aus den Ladetanks
nach einem Transport umfassende Ausstattung an-
geordnet ist,

wobei

Tankmodul-Stutzglieder (37, 39, 41) zwischen dem
Laderaum und dem Tankmodul zum Stitzen des
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Tankmoduls (11) in dem Laderaum (7) angeordnet
sind, wobei die Tankmodul-Stitzglieder (37, 39, 41)
angepasst sind, eine Relativbewegung zwischen
dem Laderaum (7) und dem Tankmodul (11) zuzu-
lassen,

und wobei

die Umgebung der Ladelukendffnung angepasst ist,
eine wasserbestandige, zwischen dem Tankmodul
(11) und der Umgebung der Ladelukendffnung (9)
vorzusehende Konstruktion zuzulassen, welche
wasserbestandige Konstruktion eine Relativbewe-
gung zwischen dem Tankmodul (11) und der Umge-
bung der Ladelukendffnung (9) zuldsst.

In-sich-abgeschlossenes Tankmodul (11) umfas-
send eine Anzahl von Ladetanks (61, 63, 65, 67) und
angepasst, in dem Laderaum (7) in dem Schiffskor-
per (5) eines Frachtschiffs (1) gemal Anspruch 16
Uber die Ladelukenéffnung (9) angeordnet zu sein,
um ein Tankschiff bereitzustellen, sodass das Tank-
modul und der Schiffskdrper strukturell unabhéngig
sind und dass das Tankmodul (11) Uber die Ladelu-
kendffnung (9) des Laderaums (7) nach einem Be-
nutzungszeitraum des Tankschiffes herausnehmbar
ist, wobei die Grof3e und Form des Tankmoduls der-
art sind, dass sobald es in dem Laderaum angeord-
net ist, der Teil des Tankmoduls, der in dem Lade-
raum angeordnet ist, sich an die Gré3e und Form
des Laderaums anpasst, das Tankmodul (11) sich
oberhalb der Ladelukendéffnung (23) erstreckt und
die Ladelukendffnung des Laderaums mittels des
Tankmoduls geschlossen ist,

wobei

das Tankmodul (11) angepasst ist, von den Tank-
modul-Stitzgliedern (37, 39, 41) gestiitzt zu werden,
die zwischen dem Laderaum und dem Tankmodul
zum Stltzen des Tankmoduls (11) in dem Laderaum
(7) derart angeordnet sind, dass eine Relativbewe-
gung zwischen dem Laderaum (7) und dem Tank-
modul (11) zugelassen ist,

und wobei

das Tankmodul (11) angepasst ist, ein Vorsehen ei-
ner wasserbestandigen Konstruktion zwischen dem
Tankmodul (11) und der Umgebung der Ladeluken-
6ffnung (9) zuzulassen, welche wasserbestandige
Konstruktion eine Relativbewegung zwischen dem
Tankmodul (11) und der Umgebung der Ladeluken-
6ffnung (9) zuldsst.

Revendications

Procédé pour la construction d’'une citerne (1), de
préférence d’un navire-citerne a double spécialisa-
tion, comprenant les étapes consistant a :

prévoir une coque (5) ayant un pont principal
(25) et ayant agencé a l'intérieur de cette der-
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niére, au moins une cale (7) qui est accessible
via une ouverture d’écoutille (9) dans le pont
principal (25) ;

prévoir un module de conteneur autonome (11)
comprenant un certain nombre de citernes de
marchandise ;

agencer, dans la cale (7), le module de conte-
neur autonome (11) pour fournir une citerne,
dans lequel :

le module de conteneur (11) est agencé
dans la cale de sorte que le module de con-
teneur et la coque sont structurellement in-
dépendants et de sorte que le module de
conteneur peut étre retiré via ladite ouver-
ture d’écoutille (9) de la cale (7) aprés une
période d’utilisation de la citerne ;

la taille et la forme du module de conteneur
(11) sont telles, qu’une fois agencée dans
la cale (7), la partie du module de conteneur
qui est agencée dans la cale (7) s’adapte a
la taille et a la forme de la cale (7) ; et
'ouverture d’écoutille (9) de la cale est fer-
mée au moyen du module de conteneur

(11);

le procédé comprenant en outre I'étape consis-
tanta:

agencer, au-dessus du pont principal (25),
un appareillage comprenant des conduits
(55) pour charger un liquide a transporter
dans les citernes de marchandise (61, 63,
65, 67) du module de conteneur (11) et pour
décharger le liquide des citernes de mar-
chandise aprés le transport ;

dans lequel :

une fois agencé dans la cale (7), le module
de conteneur (11) s’étend au-dessus de
I'ouverture d’écoutille (23) ;

des éléments de support de module de con-
teneur (37, 39, 41) sont agencés entre la
cale (5) et le module de conteneur (11) pour
supporterle module de conteneur (11) dans
la cale (5), dans lequel les éléments de sup-
port de module de conteneur (37, 39, 41)
sontadaptés pour permettre un mouvement
relatif entre la cale (5) et le module de con-
teneur (11) ; et

une construction résistante a I'eau est pré-
vue entre le module de conteneur (11) etla
périphérie de I'ouverture d’écoutille (9) qui
permet un mouvement relatif entre le mo-
dule de conteneur (11) et la périphérie de
I'ouverture d’écoutille (9).
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Procédé selon la revendication 1, dans lequel la co-
que (5) est une coque d’'un navire de marchandise
séche en vrac prédéfini (19) ayant, agencée a l'in-
térieur de cette derniére, ladite au

moins une cale (7) qui est accessible via une ouver-
ture d’écoutille (9), dans lequel ledit module de con-
teneur (11) est agencé dans ladite cale (7) via ladite
ouverture d’écoutille (9).

Procédé selon larevendication 1, danslequel I'étape
consistant a prévoir une coque (5) ayant, agencée
al'intérieur de cette derniére, au moins une cale (7),
laquelle cale (7) est accessible via une ouverture
d’écoutille (9), comprend I'étape consistant a :

convertir un navire de marchandise (19) cons-
truit pour le transport en vrac de marchandise
séche, tel qu'un vraquier, de sorte qu’il com-
prend au moins une cale (7) qui est accessible
via une ouverture d’écoutille (9) et qui estadapté
pour agencer dans ladite cale (7), via ladite
ouverture d’écoutille (9), le module de conteneur
autonome (11) pour fournir une citerne (1) ;

dans lequel de préférence le navire de marchan-
dise (19) a convertir comprend une coque (5)
ayant, agencée a l'intérieur de cette derniere,
au moins une cale (7) qui est accessible via une
ouverture d’écoutille (23), dans lequel I'étape
consistant a convertir le navire de marchandise
comprend I'étape consistant a faire subir une
expansion a I'ouverture d’écoutille (23) de la ca-
le (7) du navire de marchandise (19) a convertir
de sorte que la périphérie de I'ouverture d'écou-
tille (9) expansée est sensiblement de niveau
avec les parois latérales (31) de la cale (7).

Procédé selon I'une quelconque des revendications
1 a 3, comprenant en outre I'étape consistant a re-
tirer, via I'ouverture d’écoutille (9a), le module de
conteneur (11a) aprés une période d'utilisation de la
citerne (1) ;

comprenant en outre de préférence aprés I'étape
consistant a retirer le module de conteneur (11a),
I'étape consistant a agencer, via I'ouverture d'écou-
tille (9a), un module de conteneur de remplacement
(11f) dans la cale.

Procédé selon I'une quelconque des revendications
1 a 4, dans lequel :

la coque (5) a, agencées a l'intérieur de cette
derniére, une pluralité de cales (7a, 7b, 7c, 7d,
7e) ; et

un module de conteneur (11a, 11b, 11c, 11d,
11e) est agencé dans chacune des cales.

Citerne (1), de préférence un navire-citerne a double
spécialisation, comprenant :
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un navire de marchandise (3) comprenant une
coque (5) ayant un pont principal (25) et ayant,
agenceée a l'intérieur de cette derniére, au moins
une cale, laquelle cale (7) est accessible via une
ouverture d’écoutille (9) dans le pont principal
(29);

un module de conteneur autonome (11) com-
prenant un certain nombre de conteneurs de
marchandise, dans laquelle :

le module de conteneur (11) est agencé
dans la cale de sorte que le module de con-
teneur et la coque sont structurellement in-
dépendants et de sorte que le module de
conteneur peut étre retiré via ladite ouver-
ture d’écoutille (9) de ladite cale (7) apres
une période d’utilisation de la citerne ;

la taille et la forme du module de conteneur
(11) sont telles, qu’une fois agencée dans
la cale (7), la partie du module de conteneur
qui est agencée dans la cale (7) s’adapte a
la taille et a la forme de la cale (7) ; et

'ouverture d’écoutille (9) de la cale est fer-
mée au moyen du module de conteneur

(11);
la citerne (1) comprenant en outre :

agencé au-dessus du pont principal (25),
un appareillage comprenant des conduits
(55) pour charger un liquide a transporter
dans les conteneurs de marchandise (61,
63, 65, 67) du module de conteneur (11) et
pour décharger le liquide des conteneurs
de marchandise (61, 63, 65, 67) apres le
transport ;

caractérisée en ce que :

le module de conteneur (11) s’étend au-
dessus de I'ouverture d’écoutille (23) ;

des éléments de support de module de con-
teneur (37, 39, 41) sont agencés entre la
cale (5) et le module de conteneur (11) pour
supporterle module de conteneur (11) dans
la cale (5), dans lequel les éléments de sup-
port de module de conteneur (37, 39, 41)
sontadaptés pour permettre un mouvement
relatif entre la cale (5) et le module de con-
teneur (11) ; et

une construction résistante a I'eau est pré-
vue entre le module de conteneur (11) etla
périphérie de 'ouverture d’écoutille (9) qui
permet un mouvement relatif entre le mo-
dule de conteneur (11) et la périphérie de
I'ouverture d’écoutille (9).

Citerne selon la revendication 6,
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dans laquelle la périphérie de I'ouverture d’écoutille
(9) est sensiblement de niveau avec les parois laté-
rales (31) de la cale (7).

Citerne selon larevendication 6 ou 7, dans laquelle :

la construction résistante a 'eau comprend un
joint d’étanchéité flexible (34) scellant un espa-
ce entre le pont supérieur du module de conte-
neur et la périphérie de I'ouverture d’écoutille.

Citerne selon I'une quelconque des revendications
6 a 8, dans laquelle I'appareillage comprend :

un certain nombre de canalisations rigides (55)
montées de maniere fixe sur le pont principal
(25) et agencées a coté de la au moins une cale
(7) ou sur le module de conteneur (11) agencé
dans la au moins une cale (7) ; et

un certain nombre de conduits flexibles (71) en-
tre le module de conteneur et les canalisations
rigides (55) pour fournir un raccordement de li-
quide entre le module de conteneur (11) et les
canalisations rigides (55) ;

dans laquelle, de préférence :

au moins l'une des canalisations rigides
(55) estraccordée, de maniére liquide, aun
collecteur de charge/décharge de navire
(53) agencé sur le pont principal (25) a dis-
tance de la au moins une cale (7).

10. Citerne selon la revendication 9, dans laquelle :

un collecteur de cale (51) est agencé sur le pont
principal (25) de maniere adjacente a ladite
ouverture d’écoutille (9) de ladite au moins une
cale (7), ledit collecteur de cale (51) comprenant
un certain nombre de connecteurs de collecteur
pour raccorder au collecteur de cale, lesdits con-
duits flexibles (71), dans lequel chaque connec-
teur de collecteur de cale est en communication
de liquide avec I'une desdites canalisations ri-
gides (55) ; dans laquelle de préférence :

le module de conteneur (11) agencé dans
une cale (7) comprend un collecteur de mo-
dule de conteneur (57) positionné de ma-
niere adjacente audit collecteur de cale
(51), ledit collecteur de module de conte-
neur comprenant un certain nombre de con-
necteurs de collecteur pour raccorder au
collecteur de cale, lesdits conduits flexibles
(71).

11. Citerne selon la revendication 9 ou 10, dans

laquelle :
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30

au moins I'une des canalisations rigides (55) est
raccordée a une installation de service (77) a
distance de la au moins une cale (7).

Citerne selon l'une quelconque des revendications
6 a 11, dans laquelle l'appareillage comprend
I'entretien :

d’au moins un module de logement de pont (83),
de préférence amovible, agencé surle pont prin-
cipal (25) ;

d’au moins un conduit (85) qui fournit un raccor-
dement de liquide entre le module de logement
de pont (83) et le module de conteneur (11).

Citerne selon l'une quelconque des revendications
6 a 12, dans laquelle le module de conteneur (11) a
une structure autonome comprenant un chassis ex-
terne, de préférence comprenant des ames longitu-
dinales et transversale (13, 15).

Citerne selon l'une quelconque des revendications
6 a 13, dans laquelle le module de conteneur (11)
comprend des parois enfermant un espace interne,
dans laquelle de préférence I'espace interne est di-
visé en une pluralité de conteneurs, de préférence
au moyen de parois internes ;

dans laquelle de préférence les parois (17) du mo-
dule de conteneur sont réalisées a partir d’acier
inoxydable.

Citerne selon l'une quelconque des revendications
6 a 14, dans laquelle :

la coque a, agencées a l'intérieur de cette der-
niére, une pluralité de cales (7a, 7b, 7c, 7d, 7e) ;
et

un module de conteneur (11a, 11b, 11c, 11d,
11e) est agencé dans chacune des cales.

Navire de marchandise, de préférence un vraquier
converti comprenant une coque (5) ayant un pont
principal (25) et ayant, agencée a l'intérieur de cette
derniére, au moins une cale (7), laquelle cale est
accessible via une ouverture d’écoutille (9) dans le
pont principal (25) ; dans lequel :

la cale (7) est adaptée pour agencer dans la
cale, via I'ouverture d’écoutille (9), un module
de conteneur autonome (11) selon la revendi-
cation 17, pour fournir une citerne de sorte que
le module de conteneur (11) et la coque (5) sont
structurellement indépendants et de sorte que
le module de conteneur (11) peut étre retiré via
I'ouverture d’écoutille (9) de la cale (7) aprés
une période d’utilisation de la citerne ;

dans lequel :
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agencé au-dessus du pont principal (25),
on trouve un appareillage comprenant des
conduits (55) pour charger un liquide a
transporter dans les conteneurs de mar-
chandise (61, 63, 65, 67) du module de con-
teneur (11) et pour décharger le liquide des
modules de conteneur apreés le transport ;

dans lequel :

des éléments de support de module de con-
teneur (37, 39, 41) sont agencés entre la
cale et le module de conteneur pour sup-
porter le module de conteneur (11) dans la
cale (5), dans lequel les éléments de sup-
port de module de conteneur (37, 39, 41)
sontadaptés pour permettre un mouvement
relatif entre la cale (5) et le module de con-
teneur (11) ;

et dans lequel :

la périphérie de I'ouverture d’écoutille est
adaptée pour permettre de prévoir une
construction résistante a I'eau entre le mo-
dule de conteneur (11) et la périphérie de
I'ouverture d’écoutille (9), laquelle construc-
tion résistante a I'eau permet un mouve-
ment relatif entre le module de conteneur
(11) et la périphérie de I'ouverture d’écou-
tille (9).

17. Module de conteneur autonome (11) comprenantun

certain nombre de conteneurs de marchandise (61,
63, 65, 67) et adapté pour étre agencé dans la cale
(7) dans la coque (5) d’'un navire de marchandise (1)
selon la revendication 16, via 'ouverture d’écoutille
(9) pour fournir une citerne, de sorte que le module
de conteneur et la coque sont structurellement indé-
pendants et de sorte que le module de conteneur
(11) peut étre retiré via I'ouverture d’écoutille (9) de
la cale (7) aprés une période d’utilisation de la citer-
ne, dans lequel la taille et la forme du module de
conteneur sont telles, qu’une fois agencée dans la
cale, la partie du module de conteneur qui est agen-
cée dans la cale, s’adapte a la taille et a la forme de
la cale, le module de conteneur (11) s’étend au-des-
sus de l'ouverture d’écoutille (23), et I'ouverture
d’écoutille de la cale est fermée au moyen du module
de conteneur ;

dans lequel :

le module de conteneur (11) est adapté pour
étre supporté par les éléments de support de
module de conteneur (37, 39, 41) qui sont agen-
cés entre la cale et le module de conteneur pour
supporter le module de conteneur (11) dans la
cale (5) de sorte que un mouvement relatif est
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autorisé entre la cale (7) et le module de conte-
neur (11) ;

et dans lequel :

le module de conteneur (11) est adapté pour
permettre de prévoir une construction résistante
a I'eau entre le module de conteneur (11) et la
périphérie de I'ouverture d’écoutille (9), laquelle
construction résistante a I'eau permet un mou-
vement relatif entre le module de conteneur (11)
et la périphérie de I'ouverture d’écoutille (9).
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