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steering and positioning of the vessel. The process of mounting and dismounting these

thrusters is strenuous, laborious and dangerous.

One of the methods for mounting and dismounting a thruster propeller unit is
disclosed in the United States Patent No. 4,586,907 according to the method of the ‘907
patent, the process of mounting and dismounting the thruster is facilitated with lifting
wires connected to the thruster through two tubular members located below the bottom
plating of the floating body and by means of some lifting equipment located above the
pontoon deck and from within the pontoon. However, the process is strenuous as it
requires the lifting operators and the underwater divers to have precise coordination in
positioning the thruster. The pontoon hull is exposed to potential abrasion when it comes
into contact with the lifting wires. The method as described in the US Patent No.

4,586,907 has limitation as the lifting equipment located above the pontoon deck may not

\\II\\\\II\\Il|\II\\\Il\\\lI\\I\\I\\Il\

AGO0002* _

Ry




requires the lifting operators and the underwater
di vers to have .preci se coordination in positioning
the thruster. The pontoon hull is exposed to potenti al
abrasion when it comes into contact with the lifting
wires. The nmethod as described in the US Patent No.
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thruster housing of the pontoon is secured on the cradle of the self-propelled submersible
unit for installation.

The thruster which is to be installed is loaded from a workboat to the self-
propelled submersible floating unit. This self-propelled submersible body can float and
move freely underwater and can be deployed to submerge at certain water depth within
an uncontrolled environment. The self-propelled submersible unit is designed to assist in
the mounting and dismounting of a thruster. The floating unit when submerged has
propulsion capabilities to permit horizontal movements.

At least one thruster is loaded and secured on the self-propelled submersible
body. The thruster is secured onto a built-in cradle which forms a part of the self-
propelled submersible unit. The self-propelled submersible unit is connected to a ballast

control system which is separately stored on a workboat. The control system is connected
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Figure 1 is a schematic view illustrating a semi-submersible structure during the

thruster installation process.

Figures 2a through 2e are schematic views illustrating steps in the method of
positioning thruster units on a bottom of a pontoon of a semi-submersible vessel using a
self-propelled unit.

Figure 3 is a schematic view illustrating tank arrangement of the self-propelled
unit.

Figure 4 is a cross-sectional view taken along lines A-A of Figure 3.

Figure 5 is a schematic end view of the self-propelled unit.



installation of all other thrusters required for the
of fshore vessel. BRI EF DESCRI PTI ON OF THE DRAW NGS The
invention will bel ow be described with reference to

t he acconpanying drawing, in which: Figure 1 is a
schematic viewillustrating a sem -subnersible
structure during the thruster installation process.
Figures 2a through 2e are schematic views illustrating
steps in the nmethod of positioning thruster units on
a bottom of a pontoon of a sem -subnersible vesse
using a self-propelled unit. Figure 3 is a schematic
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are sdcl)“\//rll gtlflz;% e I?()r t Sétb%rttorl}lln!) tie %ghtoons 22, 24. In the practice of the present
invention, any suitable type of thruster may be utilized as the choice for the thruster units
is largely dictated by the parameters of the vessel 10. The azimuthing thrusters are
desirable because they can provide a force in any direction. Other types of thrusters, such
as fixed-direction thrusters may also be mounted on a vessel using the method of the
instant invention.

Turning now to the method steps of the invention schematically illustrated in
Figures 2a through 2e, the column 20 is seen in Figure 2e extending from a body of water
50, while the pontoon 24 is almost entirely submerged below a waterline WL. The
thruster 36¢ has been mounted on the bottom of the pontoon 24, while the thruster 36 is
in the process of being mounted. The method of the present invention provides for the use
of a remotely-controlled self-propelled submersible unit 52, which is provided with
remotely-controlled drive means in the form of thruster/propellers. The self-propelled
unit 52 comprises a main hull 54 and upwardly extending columns 56, 58 secured to the

main hull 54. The main hull 54 and the columns 56, 58 are comprised of ballast tanks that

can be selectively ballasted to submerge or float the unit 10.



of which units 36a, 36b, 36c, and 36d are shown in
Figure 1. The thruster units 36a - 36d are shown
attached to the bottom of the pontoons 22, 24. In the
practice of the present invention, any suitable type
of thruster may be utilized as the choice for the
thruster units is largely dictated by the paraneters
of the vessel 10. The azinuthing thrusters are
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cradle 74 by means of a floating lifting equipment, while the locking mechanism can be
made by means of a clamp or pin.

Ballasting of the tanks will continue from the position shown in Figure 2a when
the ballast tanks 60, 62 are slightly filled and to the position shown in Figure 2b when the
tanks 60, 62 are fully filled, and then to a position shown in Figure 2c when the ballast
tanks 68, 70, 60 and 62 are semi-filled and the thruster 82 becomes partially submerged.

The next step (Figure 2d) comprises injecting ballast water into the starboard
tanks 68, 70 and the central tanks 60, 62 until these ballast tanks are fully filled. The port
tanks 64, 66 remain partially filled. In that position, ballasting is stopped, and the

submersible unit 52 is slowly propelled towards the pontoon 24. The movement of the



the colum 56 and is designed to protect the bottom of
t he pontoons and the colum 56 upper surface during

t he propul sion device nmounting process. The _
self-propelled unit 52 is provided with a plurality,
for instance five, thruster- propellers 80 secured at
the bottom of the self-propelled subnersible unit 52
to allow novenment of the unit 52 in water. Only two
of the propellers 80 can be seen in Figures 2a - 2e.
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semi-submersible structure 10. De-ballasting continues until the submersible body
reaches the position shown in Figure 2a. The same process applies to either side of the
offshore vessel i.e. portside or starboard.

The same process, except in reverse can be employed when dismounting the
propulsion devices 82 from the vessel 10. The instant invention eliminates the use of
lifting wires, and thus there is no potential damage caused by abrasion of lifting wires to
the pontoon hull. With the use of the remotely-controlled self propelled ballastible
submersible unit 52 it becomes possible to reduce the time required by the divers to stay

underwater to mount and dismount the thruster on a floating structure, such as a semi-

submersible vessel. Thus, it is safer for the divers to work underwater as compared to
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unit and mounting said at least one propulsion unit to the propulsion unit
housing; and
(f) maneuvering the partially submerged submersible ballastible unit away from
the floating structure.
2. The method of Claim 1, further comprising a step of de-ballasting the submersible
ballastible unit a distance away from the floating structure.
3. The method of Claim 1, further comprising a step of regulating submergence
depth of the submersible ballastible unit to facilitate orientation of said at least one
propulsion unit in close proximity to the propulsion unit housing.
4, The method of Claim 1, further comprising a step of suspending said at least one
propulsion unit adjacent to the propulsion unit housing prior to mounting said at least one
propulsion unit to the propulsion unit housing,
5. The method of Claim 1, wherein said submersible ballastible unit comprises a
central portion with a top surface and a plurality of upwardly extending columns on a
starboard of the central portion.
6.  The method of Claim 5, further comprising a step of providing said submersible

ballastible unit with a plurality of separate ballast tanks capable of receiving a ballast



2. The nmethod of Claim1l, further conprising a step of

de-bal | asting the subnersible ballastible unit a

di stance away fromthe floating structure. 3. The

met hod of Claim1l, further conprising a step of

regul ati ng subnergence depth of the subnersible

ball astible unit to facilitate orientation of said at
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12. The method of Claim 1, wherein said submersible ballastible unit is provided with a

remotely controlled drive means.

13.  The method of Claim 13, wherein said remotely controlled drive means comprises
propellers.

14. The method of Claim 13, wherein said submersible ballastible unit is capable of
maneuvering in horizontal direction underwater.

15. The method of Claim 1, further comprising a means for detachably securing said at
least one propulsion unit on said submersible ballastible unit.

16. The method of Claim 15, wherein said securing means comprises a cradle with a

locking device mounted on said submersible ballastible unit.



center portion of the subnersible ballastible unit, in
the starboard colums and in the port colums. 11.
The nethod of C aim 10, wherein said central portion
bal | ast tanks and said columms are ballasted such
that the first protection fender and said second
protection fender are in contact with the floating
structure to facilitate maneuvering of the

subnersi bl e ballastible unit underwater and pl aci ng

17??'(}";#.8‘%6""8??’5 C(,:iﬁfne@r %Ewe%ﬁg sVe{f)ﬁtoé b%ﬁgg g 4 cpee%ilgﬁtiqhgiof the

ba$la$tdatﬂdsmrecmdhbted Indthl the subliegsiblieibiallastib RN vt xéﬁxdmmg ﬁ @generally
tely controlled drive neans. 13. The net hod

“P@ f eqenkeehgoadition: saj d remotely controll ed drlve rreans
18C O Hefod Qf E%?foﬁ)g\sr’bﬁ unj Fas?‘iigp%gn%? Sl mb%?e[r)flble vessel,

wher el n sal e un £ 7S ¢a
saif pontesrebeing |pr[g/1de|d Witk iaa@rtical sidewslt and prdpﬂli&an\ahehousmg on a

Caim2l, further conprising a neans
bo%t8fn tggrteggﬁhe[jpg,thgig ﬁ?g"gstHF ﬁtlé% I eas{Tp one p?opul si on
unl(5) OBrOS/ﬂhﬁ’g %%ﬁﬁf&j Bdrftrohad |s@§ﬂ1é11§ibfe bAliatiblé Gmit TRfving a body

method of Ca wherei n sai d securing neans
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said s e un 9 17. The nethod of
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Qr aPPtioning japfdetaghably serurpgneti leagnoney gropulsias Hpiy on said
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bal I ast tanks positioned in a central portion of

body atfHaceptsaihientinggtragtutieboar d and port verti cal
Cokf)‘ Mzdding ballast mass to the ballast tanks of the central portion and at least one

vertical column and then maneuvering said submersible ballastible unit such
that said at least one propulsion unit is oriented below a propulsion unit
housing;

(g) removing said at least one propulsion unit from said submersible ballastible
unit and suspending said at least one propulsion unit by tension wires from the
semi-submersible vessel;

(h) mounting said at least one propulsion unit to the propulsion unit housing; and

(i) ~maneuvering the partially submerged submersible ballastible unit away from
the semi-submersible vessel.

19.  The method of Claim 18, further comprising a step of providing protection fenders
on exterior walls of said starboard and port columns to facilitate protection of contact

surfaces during contact with the pontoon.
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(b) providing a propulsion unit cradle in the centra
portion of the body; (c) positioning and detachably
securing at |east one propulsion unit on said cradle;
(d) partially submerging the subnersible ballastible
unit by partially ballasting the ballast tanks in the
central portion and in the starboard and port col ums;
(e) maneuvering the partially subnerged submersible
ball astible unit to a position adjacent said floating

t : ' | | ast TAS t he ball ast.. .
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unif, 18194 RASEIPn adIacent sheprppisia upié heN§IRg: pr opul si on uni t
housi ng; (g) renoving said at | east one propul sion
unit from said subnersible ballastible wunit and
suspendi ng said at | east one propul sion unit by
tension wires fromthe sem -subnersible vessel; (h)
mounting said at | east one propulsion unit to the
propul sion unit housing; and (i) maneuvering the
partially subnmerged subnersible ballastible unit away
from the sem -subnersible vessel. 19. The net hod of
Claim 18, further conprising a step of providing
protection fenders on exterior walls of said
starboard and port colums to facilitate protection of
contact surfaces during contact with the pontoon. 10
20. The nethod of Claim 18, wherein step (f) conprises
a step of regulating ballasting of the subnersible
bal | asting unit to facilitate maneuvering of said at
| east one propulsion wunit into a position adjacent
the propul sion unit housing. 11
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