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A Submersible Vessel For Dry Dbéking A Vessel

Field of the Invention
This invention relates to a submersible vessel for dry docking a vessel. Particularly,
this invention relates to a submersible vessel for dry docking a vessel with thrusters. More
particularly, this invention relates to a submefsible‘vessel having a main deck configured for

dry docking a vessel with thrusters.

Prior Art
It is known that most drill ships and semi-submersible vessels have thrusters that
are fixedly secured to their hull. Therefore, in order for such vessels to be docked onto a
barge to facilitate offshore repair work, the thrusters héve to be removed from the hull prior
to docking onto thé barge.'However, such removable of the thrusters are costly and time
consuming as experienced diyers and expensive equipment are required to remove the
thrusters from the hull of the vessels. Thus, those skilled in the art are striving to provide an

improvéd barge to facilitate docking of a vessel without a need to remove the thrusters.

. Summary of the Invention

The above and other problems are solved and an advance @n the art is made by a
submersible vessel in accordance with this invention. A first advantage of a submersible
vessel in accordance with this invention is that the submersible vessel allows docking of a
vessel without a need to remove the thrusters. A second advantage of a submersible
vessel in accordance with this invention is that the submersible vessel can be easily
customised to accommodate the position of the thrusters of the vessels to be docked onto
the submersible vessel. This allows the submersible vessel to be configurable for use with

various fypes'of drill ships and semi-éubmersible vessels,
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I.n accordance with embodiments of this invention, a submersible vessel for dry
docking a vessel is configured Iin the following manner. The submersible vessel includes a
floating unit, a deck above the floating unit, and a number of stabilising towers arranged on
the deck. The deck has a base, a sidewall along a perimeter of the base and a block
provided within the sidewall and resting on the base. The block defines a cavity such that

when the vessel is being docked on the deck, a thruster of the vessel is above the cavity.

In accordance with embodiments of this invention, the deck further comprises a
number-of blocks defining a number of cavities. Preferably, truss structures are provided to

cover unused open hatches.
In accordance with embodiments of this invention, the base is rectangular in shape
having rounded edges and the stabilising towers are arranged at each of the corners of the

base.

In accordance with embodiments of this invention, the blocks are identical in

. dimension. In accordance with another embodiment, each of the blocks includes rollers.

In accordance with embodiments of this invention, the deck further comprises guide
fails'arranged on the base and rollers. arranged on each of the plurality of blocks and
coupled to the guide rails such that each of the blocks is slidably movable on the base.

Preferably, the blocks are made of steel.

In accordance with embodiments of this invention, the deck further comprises

securing means for securing the blocks to the base.

In accordance with embodiments of this invention, the floating unit is a pontoon.
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Brief Description of the Drawings
The above and other features and advantages in accordance with this invention are
described in the following. detailed descriptibn and are shown in the following drawings:

Figure 1 illustrating a perspective view of a submersible vessel in accordance with

. an embodiment of this invention;

Figure 2 illustrating a view from the top of the submersible vessel in accordance with

an embodiment of this invention;

Figure 3 illu'strating a view from the side of thé submersible vessel in accordance
with an embodiment of this iﬁvention

Figure 4 illustrat'ing a view from the front and rear of the submersible vessel in
accordance with an embodiment of this invention

Figuré 5 illustrating a perspective view of another submersible vessel in accordance
with an embodiment of this invention;
| Figure 8 illustrating é perspective view of the submersible vessel without the blocks
in accordance with an embodiment of this invention;

Figure 7 illustrating a perspectiv»eA view -of the submersible vessellwith the blocks in -
another arrangement in accordance with an embodiment of this invention;

Figure 8 illustrating a perspective view of the submersible vessel with the blocks in
yet another arrangement in accordance with an embodiment of this invention;

Figure 9 illustrating partial viéw of an example of the thrusters being positioned
above the cavity of the submersible vessel in accordance with an embodiment of this
invention; |

Figure 1Q illustrating a perspective view of a vessel being gock on the submersible

vessel in accordance with an embodiment of this invention,
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Figure 11 illustrating another 'perspecti\)e view of the vessel being moved to a |
required position above the deck of the submersible vessel in accordance with. an
embodiment of this invention; |

Figure 12 illustrating a perspective view of the submersible vessel with the deck
being prepared for docking of a vessel in accordance with an embodiment of this invention;

Figure 13 illustrating a- perspective view of the vessel being docked onto the
squersible vessel in accordance with an embodiment of this invenﬁon;

Figure 14 illustrating a perspective view of the submersible vessel with the deck

being prepared for docking of a semi-submersible vessel in accordance with an

“embodiment of this invention;

Figure 15 illustrating a perspective view of the semi-submersible vessel being
docked onto the submersible vessel in accordance with an embodiment of this invention;

" Figure 16 illustrating a perspective view of the submersible vessel with the deck

being prepared for docking of a heavy load in accordance with an embodiment of this

invention; and .

Figure 17 illustrating a perspective view of the heavy load being docked onto the

submersible vessel in accordance with an embodiment of this invention.

Detailed Description
This invention relates to a submersible vessel for dry docking a vessel. Particularly, -

this invention relates to a submersible vessel for dry docking a vessel with thrustérs. More

- . particularly, this invention relates to a submersible vessel having a main deck configured for -

dry docking a vessel with thrusters.

Figure 1 shows a perspective view of a submersible vessel 100 for dry docking a -

- vessel. The submersibie vessel 100 is a barge for dry docking of vessels such as drill ships,

semi-submersibles, or jack-ups for repair works. Other possible use of the submersible
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vessel 100 ihcludes transportation of modules, mega block load dut and offshore installation.
The submersible vessel 100 includes a floating unit 110, a deck 120 and stabilising towers

130-133.

The floating unit 110 is a pontoon or the like that houses a numbér of ballast tanks,
passage-wéys and pump rooms. The ballast tanks are arranged in the floating unit 110 for
controlling the buoyancy of the floating unit 110. By controlling the ballast tank, the
submersible vessél 100 can be submerged to a required depth in order for a vessel to move
to-a designated Ioading'p‘osition that is above the deck 120 of the submersible vessel 100.

The floating unit 110 has a depth of 10 meters.

The deck 120 is above the floating .unit 110. Particularly, the deck 120 rests on a -

| surféce of the floating unit 110. The floating unit 110 together with the deck 120 form the

‘hull of the submersible vessel 100. Figure 2 shows a view from the top of the submersible

vessel 100. The deck 120 includes a base 128, a sidewall 127 along a perimeter 122 of the
base 128 and a block 129 defining a number of cavities 121a-121g to accommodate
thruster of a véssel when being' docked onto the deck 120. The base 128 covers the top
surface of the floating unit 110. The base 128 is rectangular in shape having rounded

corners. The sidewall 127 runs along the perimeter of the base 128 and the block 129 is

| provided within the sidewall 127 and resting on the base 128. The cavities 121a-121g are

strategically defined by the block 129 to accommodate the locations of the thrusters of most
drill ships and semi-submersible vessels. Particularly, the cavities 121a-121d are defined |
by the block 129 on opposing sides (i..e. port and starboafd) of the deck 120 in-order to
accbmmodate the thrusters.of a typical semi-submersible vessel while the cavities 121e,

121f and 121g are defined by‘ the block 129 proximate opposing ends (i.e. bow and stern) of

the deck 120 in order to accommodate the thrusters of a typical drili ship. One skilled in the

art will recognise that the cavities may be provided at positions other than those shown in
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figure 1 ‘and the exact configurati'on is left to those skilled in the art. The deck 120 has a
width of 78 meters, a length of 230 meters and a depth of 5 meters. This dimension .is
configured as such to accommodate the size of most drill ships and semi-submersible
véssels. Nevertheless, one skilled in the art will recognise that other dimensions may be

provided without departing from the invention.

The stabiliéing towers 130-133 are provided at the four corners of the deck 120 and
each stabilising towers has a height of between 30-35 meters. Partiéularly, as illustrated by
the side view of the submersible Avessel 100 as shown in figure 3, stabilising towers 130 and
131 are 34 meters from the deck 120 while the stabilising towers 132 and 133 are 30
meters from the deck 120. Each of the stabilising towers has a width of 21 méters and a
length of 34 meters as illustrated by the front view 410 and rear view 426 of the submersible
vessel 100. One skill in the art will recognise that other heights may be implemented without
departing from the invention. The stabilising towers 1.30—1 33 are cd!umns for stabi_}isihg ihe
submersible vessel 100. The stabilising tbwers 130-133 also act as a guide to guide a ldaﬂ

(i.e. drill ship or semi-submersible vessel) to a designated loading position.
Figures 2-4 are not drawn according to scale and are only meant to show the
dimensions of the submersible vessels 100. One skilled in the art will recognise that other

dimensions may be implemented without departing from the invention.

Figure 5 shows another embodiment of a submersible vessel 200. Similar {o the

- submersible vessel. 100, the submersible vessel 200 also includes a floating unit 210, a

deck 220 and four stabilising towers 230-233. The only difference between the submersible
vessel 200 and submersible vessel 100 is the arrangement of the block 129. The deck 220
of submersible vessel 200 includes a base 228 and a sidewall 227 along a perimeter of the

base 228. The base 228 covers the top surface of the floating unit 210. The sidewall 227
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runs along the perimeter of the base 228. A number of blocks 229 are provided within the
sidewall 227 and resting on the base 228. The blocks 229 define a number of cavities 221a-

2219 to accommodate thruster of a vessel when being docked onto the deck-220.

The blocks 229 include securiné means for securing onto the base 228 so that when
submerged, the blocks 229 will not be disengaged from the base 228. The blocks 229 may
be steel blocks or other materials that are capable of withstanding harsh cohditions. The
blocks 229 may further include rings in order to be hoisted and moved to a required position‘ »
within the sidewall 227 and base 228 by a crane or pulley system. Alternativély, rollers are

provided on the blogks 229 s0 that the blocks 229 are movable on the surface of the base

228. In yet another embodiment, guide rails may be provided>on the surface of the base

228 to co-operate with the rollers on the blocks 229 so that the blocks 229 are movable on
the surface of the base 228. One skilled in the art will recognise that other arrangement for
securing and moving the blocks 229 on the base 228 may be implemented without

departing from the invention.

Figure 6 shows another embodiment of submersible vessel 200 where the sidewall
227 extends inwardly defining an internal perimeter where blocks 229 can be arranged
therein. Particularly, the blocks 229 are arranged within the cavity defined by the internal

perimeter. This allows the submersible vessel 200 to be configurable to accommodate the |

structure of the vessel to be loaded onto thé deck 220. Particularly, the' blocks 229 can be

moved to required positions so that the vessel can-be loaded onto the deck 220 without

removing the thruster or thrusters of the vessel.

Figures 7 and 8 show different arrangements of the blocks 229 within the cavity
defined by the internal perimeter. Figures 7 ahd 8 show that the blocks 229 have three

different dimensions. This allows the blocks 229 the flexibility to be arranged within the
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cavity defined by the internal perimeter to divide the cavity into open hatches or smaller

cavities 710. Although figures 7 and 8 show that the blocks 229 have three different
dimensions, one skilled in the art will recognise any other different number of dimensions
may be implemented without departing from the invention. Alternatively, the blocks 229 may

be identical without departing from the invention.

Figure 9 shows an éxample of the position of the thrusters of a vessel when docked
onto the deck of the submersible vessel 100. As shown in figure 9, the lower ends of the
thruster 51 0 and 520 are lower than the bottom of the hull of the vessel 500. Hence, if cavity
121, 221 or 710 is not provided, the thrusters 510 and 520 have to be removed from the

vessel 500 prior to docking.

Figures 10 and 11 illustrate a vessel 900 being docked on the deck of submersible
véssel 100. As shown in figure 11, the submersfble vessél 100. is partially submerged in
order for vessel 900 to move‘ to the required position above the deck marked by the
stanchions or markers 950. Figure 10 shows the vessel 900 . being docked onfo the
submefsible vessel 100 or 200 where the thruster 910 fs posifioned above tﬁe cavity 921

defined by the block 929.

Figures 12 and 13 illusirate vessel 900 bveing' docked on the deck 220 of the
submersible vessel 206. As shown in figure 12, the blocks 229 are moved to the réquired
setup according to the vessel QOO. Particmarly, the blocks 229 are moved to a particular
setup to create an open hatch 221f to accommodate the thruster 910 of vessel 900. Keel
blocks 1230 are laid on the bioéks 229 and stanchion or markers 950 are arranged on the
deck 220. Figure 13 shows the vessel 900 being docked onto the deck‘220 of the
submersible vessel 200. - The open hatches or cavities 229 on the deck are designed fo

accommodate offshore vessels with fixed thruster types that will protrude. When any of the
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hatches are not in use, an ergonomic and safe work space can be created by laying truss

structures into these open hatches such that top of the truss structures will be flushed with

the top surface of the blocks 229..

Figures 14 and 15 illustrate a semi-submersible vessel 1000 being docked on the
deck 220 of the submersible vessel 200. Figure 14 shows the blocks 229 being moved to
the required setup according to the semi-submersible vessel 1000.. Particﬁlarly, the blocks

229 are moved to a particular setup to create open hatches 221a-221d to accommodate the

t‘hrusters 1010 of semi-submersible 1000. Keels 830 are laid on the surface of the block 229.

Figure 15 shows the semi-submersible vessel 1000 being docked on the submersible

vessel 200.

Othérvthan. docki'ﬁg of vessels, the submersible vessel 100 or 200 can also be
configured to transbort heavy ldads 1200 as shown in figures 16 and 17. Similarly, the
blocks 229 are moved to the required setup to accommodate the dimensions of the heavy
loads. Keél blocks 830 afe then Ibaid on the surface of the blocks 229 . The heavy loads

1200 are then laid on the deck 220 of the submersible vessel 200.

In operation, preparation work has to be completed before ballasting to submerge
the submersible vessel. The preparation work includes arranging stanchions or markers on
the deck. The stanchions.or markers act as the x and y positional guides to ensure that the
load can be docked‘at the cérrect position where the thrusters are above the cavities of the
deck. Keel blocks are then laid on the deck. One skilled in the art will recognise that the
step of arranging the stanchions or markers and laying of keel blocks may be interchanged"

or performed concurrently without departing from the invention.
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After the breparation work is completed, the submersible vessel 100 or 200 would

‘be ballasted to submerge up to the deck 120 or 220 with an approximate time of 4 hours.

The submersible vessel 100 or 200 will continue to subrhefge to the maximum
submergehce draft of 33m, exposing portions of the stabilising towers 130-133 or 230-233.
The submersible vessel 100 or 200 will maintain in this floating condition by tugs or mooring
Ii‘nes depending on operation requirements. The portion of the stabilising towers 130-133 or
230-233 that are not submerged act as a guide for the vessel to be moved into a position
above the deck 120 or 220. The load will be towed to the designated loading. position

indicated by a few stanchions/markers already in position on the deck 120 or 220.

Once the load is in line with the positional markers, the submersible vessel 100 or
200 will start to de-ballast to the maximum load line draft of 7 meters. Once submersible

vessel 100 or 200 reaches the load line draft of 7 meters, the load should be sitting on the

‘keel blocks laid on the deck 120 or'220 with the thrusters above the cavities. Hence, the

submersible vessel 100 or 200 is able to dry dock a drill ship or semi-submersible with

thrusters without incurring underwater thruster removal cost.

The above is a -description of exemplai'y embodiments of a submersible vessel in

accordance with this invention. it is foreseeable that those skilled in the art can and will

design alternative structure or assembly based on this disclosure that infringe upon this

invention as set forth in the following claims.

10



CLAIMS

1. A submersible vessel (100) for dry docking a vessel, said submersible vessel
(100) comprising:

a floating unit (110);

a deck (120) above said floating unit (110), said deck (120) having a base
(128), a sidewall (127) along a perimeter (122) of said base (128) and a block (129)
provided within said sidewall (127) and resting on said base (128), said block (129)
defining a cavity (121) such that when said vessel is being docked on said deck, a
thruster of said vessel is above said cavity; and

a plurality of stabilising towers (130-133) arranged on said deck (120).

2. The submersible vessel according to claim 1 wherein said deck further
comprises:

a plurality of blocks (229) defining a plurality of cavities (221).

3. The submersible vessel according to claim 2 wherein each of said plurality of
blocks (229) is fixedly secured to said base.

4. The submersible vessel according to claim 2 further comprising truss
structures for covering any unused cavities.

5. The submersible vessel according to claim 2 wherein said base is rectangular
in shape having rounded edges and said plurality of stabilising towers are arranged
at each of the corners of said base.

6. The submersible vessel according to claim 2 wherein each of said plurality of
blocks is identical in dimension.

7. The submersible vessel according to claim 2 wherein each of said plurality of
blocks (229) includes rollers.

8. The submersible vessel according to claim 2 wherein said deck further
comprises:

11



guide rails arranged on said base;

rollers arranged on each of said plurality of blocks and coupled to said guide
rails such that each of said plurality of blocks is slidably movable on said base.

9. The submersible vessel according to claim 2 wherein said plurality of blocks
(229) is made of steel.

10.  The submersible vessel according to claim 2 wherein said deck further
comprises securing means for securing said plurality of blocks to said base.

11. The submersible vessel according to claim 1 wherein said floating unit (110)
is a pontoon.
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