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drilling and production of offshore deposisiss« of
petrol eum and natural gas. More particularly, the
present invention relates to a systemfor securing
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p
nmount’1 ng and &lsnnunt!ng a thruster prope runit s
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thruster through two tubul ar nenbers | ocated bel ow t he
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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
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pont oon deck and fromw thin 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 cones
into contact with the lifting wires. The nethod as
described in the US Patent No. 4,586,907 has
limtation as the |ifting equi pnent | ocated above the
ont oo eck .not '~ 1L OOLIOVI TV ELLTMLAQTI LT ~f.t
be BER30% ML siBcCbrrsroh v ST for ol bt Bty and ot
thrgedr€r for installation of the forward and aft
thrusters. The present invention overcones o
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thruster 1n a subnerged position under the ont oons.
mefhhe thdtnbidivey a swbrharsibbedsebimpropelled wet thatpdediyets| ethruster directly to
subner.si bl ni t.us .cran ard

the SPRRRIOTIGE PlsiEeocb st Pt GutdRE ey o Oriagd pleiion ander the

por&sils! TIRN@EusRR 9 Yeati BB ontb ISl B ropEILRl SuBmefsitl&18niP @1hL @ Moating
is secured on the cradle of the self-propelled

crarg pirEekeds srane. At least one thruster which will then be positioned below the

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



unit for installation. The thruster which is to be
installed is | oaded froma workboat to the self-
propel | ed subnersible floating unit. This

sel f-propel |l ed subnersi ble body can float and nove
freely underwater and can be depl oyed to subnerge at
certain water depth within an uncontrolled

envi ronnent. The sel f-propelled submersible unit is
desi gned to assi st in t he nounting and disnDunting of
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instéBARIN dfSll dthdrekruiers rodRrddtsr thalok@Rdre atks to sink the
body slightly below the original position. The

thrusters aBBIEEtIPEQCBGPE!ﬁNrOF d HHPRAMING e
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drawing, in which:

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.



Conmpressed air is then injected in to de-ballast the
t anks ‘of the subnersible unit to float wup the
sel f-propel | ed subnersi ble unit above water. The sane
process is repeated for installation of all other
thrusters required for the offshore vessel. BRI EF
DESCRI PTI ON OF THE DRAW NGS The i nvention will bel ow
be described with reference to the acconpanyi ng
drawi ng, in which: Figure 1 is a schematic view
illustrating a sem -subnersible structure during the
thruster installation process. Figures 2a through 2e
ar DETASNED DESCRIPTIONUO FIEHE PR BF ERR ED'EMBO DEVIENIT
of positioning thruster units on a bottomof a
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ines A-A of Figure 3. s a schematic end
typ% yyessels and @(g}t]%g&oglﬁ& qngdlglgl Hffghorg vessglal () ghewn in Figure 1 is one
exa%ﬁgﬁl PdsEMeQAse THE PREFERRED EMBODI MENT Referring
frrst to Figure 1, there is illustrated a floating
serThewisser K bl showasteedontpgise hatupemmudiereelPpimoymtdd foora working
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and floating bodi és, and the of fshore vesse

pontqpng; Bm@lwmnslfbr?@ m@x@mﬂn@emd by prased . & dpsack irfhes erected on
0 I.se ructur
the ?a?%?njnal%o ﬁﬁ(ijl a 1?\@{(1} r#a%e% ? Ot ol? o%g%ﬁ'é%ﬁ&n hle :?toftor d %aéboard sides

of thelplativine d6 ¢spedppady.t i ng col ums 18, 20 and buoyant
pontoons 22, 24, respectively. There nay be nor

%@fﬁﬁ?‘ﬂoﬁgmé’ﬁlsﬁﬁﬁ@ CQH@“SWP'G&%Y ofiadingasiel Fmgstqrsumts 36,

of Vglgclrf@ﬁﬁtsb%ac 965" %%E eﬂld@(}d Qféﬁﬁ%n%ﬁ Fi ﬁlrg?rfﬁe‘:tlﬁn%@r WiRits 36a — 36d
erected on e platform 16, and a pair of cranes 30,

are 3Rows apjaciet |t@ mlmjbcoitorm € tfwopctntmﬂ 22t a4 blnathe psictles 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 2¢ 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 the platform 16, respectively. The propul sion drive
system conprises a plurality of individual thruster
units 36, 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

choi ce for the thruster units is largely dictated by
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central ballast tanks 60, 62 are fully filled (Figure 2b). The thruster can be loaded to the
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 2¢c 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



protect the pontoons and the unit 52 during contact.
One of the fenders 76 is nounted on a vertical wall
73 of the colunmm 58. The second fender/protector 65 is
nmounted on top of the colum 56 and is designed to
protect the bottom of the pontoons and the colum 56
upper surface during the propul sion device nounting
process. The self-propelled unit 52 is provided with a
plurality, for instance five, thruster- propellers 80
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water 1nto t star board tra
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filled. The port tanks 64, 66 remain partially

hoysing ed. 1 n that position, ballasting is stopped, and

t hepeSHMBBHS ikineconthénced td ﬁlbﬂeﬁ’g@ the @ﬁ&ﬂ&lslbfédurﬁtoﬂ’ﬁﬁl%tly until
t he pontoon 24. The novenent of the sel f - propel
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subﬁrmﬁlllilmuhﬂ(m away from the pontoon 24; along the forward or aft direction of the
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 bossible 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



renotely froma workboat (not shown) tagging al ong
with the submersible unit 52. The novenent of the
subnersible unit 52 is term nated when the vertica
fender 76 comes into contact wth the side 25 of the
pontoon hull 24. De-ballasting of water fromthe port
bal | ast tanks 60, 62 then begins in order to float up
the subnmersible unit 52 fromthe position in Figure
2d to the position in Figure 2e until the top fender
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juncture, all thrusters 80 of the unit 52 are shut
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on the bottom of the pontoon 24, while the divers
secure the thruster/propeller in the thruster
housi ng. De-bal |l asting then commences to subnerge the
subnersible unit 52 slightly until it reaches the
| evel of subnergence shown in Figure 2d. Divers are
required to stay away when de-ballasting is in
process. Thruster propellers 80 are activated again to
propel the subnersible unit 52 away fromthe pontoon
24; along the forward or aft direction of the
sem - subnersi bl e structure 10. De-ballasting continues
until the subnersible body reaches the position shown
in Figure 2a. The sane process applies to either side
of the offshore vessel i.e. portside or starboard.
The sane process, except in reverse can be enpl oyed
when di snounting the propul sion devices 82 fromthe
vessel 10. The instant invention elimnates the use of
l[ifting wires, and thus there is no potential danmage
caused by abrasion of lifting wires to the pontoon
hull. Wth the use of the renotely-controlled self
propel |l ed ballastible subnmersible unit 52 it becones
possible to reduce the tine required by the divers to
st ay



underwat er. to nount and di smount the thruster on a
floati'ng structure, such as a sem - subnersible
vessel . Thus, it is safer for the divers to work
underwat er as conpared to 6 convention nethods or to
that described in the US Patent No. 4,586,907. The
inventions provides for a nore efficient neans to
nove and position a dynami c positioning thruster in
place for installation with m niml support of lifting
equi pnrent. O course, the igiggﬂ4 nmet hod can be used
for securing propul sion dev ¥r ot her floating
structures, such as spars, boats and the |ike. Mny
changes and nodi fications can be nmade in the method of
“@HHém@resent i nvention w thout departing fromits

. SCR pl% th!)d tdg%ﬁ&%fxﬁeg{ogﬁs olﬁaﬁm oﬁlagl?ltogtm {rﬁc"ature %rgvaiga with

| nven 1 on e scope

prophlaioﬂmmt'hoﬁhﬁg bipa b\lﬂ‘ftoﬂtﬂftr%f the nfetiicel dvdgprizingthe BlepIg
propul sign units on_a floatlng structure provided with

pr o3 IPEPBding disubmersiblsballgptible Bt om t hereof, the
Sub{llﬁgaoglgppﬁlg nlﬁg%etcpﬁ?%taﬁﬁ?atst ()fz'%)ppd' QIY§1 gﬁlt ﬂon salg submersible

securmagagﬂﬂdlamst one propuIS|on unlt on sald

sub si bl e baIIast uni rtially

sub waytswémgr@m% Tl ew%ﬁ%%“@iaé%ﬁmt (d)
mﬁgpoﬂ%g fe paaraﬁly%hbme@e@ E‘@Jrﬁ@rgnbm&%l@bﬁt to a position

baI astible unit to a position adjacent to said

f | oat iedgcett taustid ﬂeatargjstIrmegﬂdsraodng s@denlgnébible ballastible unit
ballastup e 4 el y A 1 I tﬁ one Isi
pr opul’8f'b ahsr?u a8y g Prsau 5‘8?&88&? QtCSe RIS K thgipsppulsion
uni t  h@isolgng (e) removi ng said at | east one

propul si on unlt fromsaid subnersible ballastible

uni t€) apfECYiB SR g least anaprapelsion wikirpmossid spbspersihier ballgstible

the prgpul ﬂ@uﬁ{mgt salt.}ﬂqp%agtgonégg)pulsmn 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



(f) maneuvering the partially submerged subnersible

bal l astible unit away from the floating structure. 2.

The nethod of Claim1, further conprising a step of

de-bal l asting the subnersible ballastible unit a

di stance away fromthe floating structure. 3. The

met hod of Caiml, further conprising a step of

regul ati ng subnergence depth of the subnersible

bal lastible unit to facilitate orientation of said at
ma%ﬁ%%h 8191% 11?%9?” L%n%}mgl%l tEfllll %}hb% 91%% 2Pn oxal%p y(;)ft refelvmg a de-
ballhstmghﬁédmmrtbf fleating sabﬁé@ed Q&brﬁetslp&rtﬁllaglbﬂsﬁudt t@tthé Qafice.

propuIS|on uni t adj acent to the propul sion unit

7. hoﬂ@ methpd jo Claign ﬁomﬁﬂlﬁhgorgan%n&@ steaelt Prgiiding a contact surface

pro%g?ﬁrgh%g?@gfg%@n S%Bmte 1P HARKE il tgfe)lrltpr&g#ﬁfgn&nta%t sultfees of

, erein sard
the bwbmasibldiiahlasﬂﬁlé undom’mthsﬁsatmg snelntulral portion with a

sur e urallt of up rdI ext endi ng
ﬁﬂ%tLi?)‘ﬁO%épaé‘P?p BV&&W hd epact SHERGS ra@ﬁe%ﬁear@ compgises a

ﬁrs{T%Hi&gloﬁf fefiéH facared! & tv@ﬁffcalc QHM 031 [ RISt &Rerfng columns for
provi ding said subnersible ballastible Gnit wt %1

profsictimg| vertycabf coptasthraitfecdsabf dbe fleating stapabt earsf the submer51ble
bI{GQﬁ%VIng a ballast 8 nmass for subnerging the
ABEHePYbl e bal lastible unit and capabl e of receiving

9. a T™R-mé&dbd 3sUldish STEHHINchMpriking at stdioSatieRihg @econd protection
subnersible ballastible unit to the surface. 7. The

fendgsttp sapefsudiegsrai®pppting Hewardbhetensdingyceumne @rmrotectmg bottom
surf;z’iE%Xf gL %%P&%& cﬂﬁ{: d@r&ﬁégf Rfact EtR‘tﬁe s%t J’ﬁ@ﬂ%ﬂa% b2

mersib ni rorect con

10. sUFHeanethodbf Cldi@ & u’oﬂl\aa“rs:bbnlpamhglal @épt d)fbﬂ)rewldmgt baalﬁsi ttnlilfs in the
fl oatjng strligure nmet hod_ of aim7, wherein

centes PTG dog S mﬂfsa*ele%ﬁv%fleleﬁnanmﬁﬁ%\ﬁtérb@awpwl%%s gpd in the port

colfthist protection fender secured on vertical walls of
upwar dly extendi ng colums for protecting vertica
11. chheameﬂ@dr‘b%éié@mflO,t h/éetfeimaaidn@ngralr tpottimnebaihdt tdnks and said

od, of
colg R Bt bl S mart SR, et edisr o, (S | 4 Sessh Protecton
fendrobiRClr Qentattemi@lr theO fOR@ET sEUEthRCEs BEiliRRP@%dnBE@vering of the

sub?n%\pgglg ! b)gllgs)iltb?en (lelmrt] gun%grlvyartrcgsanfdoglag{lg tsze;l%t Iatn Haasbto(t)geo}r)rr]opulsmn unit
generally below the floating structure.

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.



surface of sthe floating structure during contact wth
the subnersible ballastible unit. 10. The nethod of
Caim9, further conprising a step of providing
bal | ast tanks in the center portion of the
subnersi bl e ballastible unit, in the starboard col ums
and in the port colums. 11. The nethod of C aim 10,
wherein said central portion ballast tanks and said
colums are ballasted such that the first protection

17-c e P gt B TR e B be F50F aff e figesiog of the

balﬁ@tﬂ@h’l&sedrb aancﬁfctemﬁth e ROB &s I b DRKiE LR k@nMAink in a generally
underwat er and pl acing said at | east one propul sion

upright evengessbeanditipnbel ow t he floatlng structure 12. The
18.MeX I?ﬁ)gl? c{)?fg%g\!n{p n% préfgh‘?& 1%%nd c%lngge n{ tol i %eérrlysubmersible vessel,

bal I'a: e unit
said @Glﬁtbﬁlh |bednng’rbM6edTeﬁithSa vérﬁcalTsli‘rEWEHt dhadpropulibaiumitlibusing on a
wherein said renotely controlled drive means conprises
botiaymy herqoéythe method FREPRENE S WIPST ai m 13, wherein said

SU(QVE 6\hhlﬁgbaal'éhorl k&'of'artr [Egl sdbherdhR N aﬁfble unit hfgmg a body

maneu erlng in ont rection underwat er
The metithodplofali@ af allbst tﬁmkstdmeitiooedﬁmrd sdinirgl pnrtremnﬁthkcbmdy and

det achabl y secur aj d at a e propul sion unit
on sai'y® B‘%ﬁ%’%‘?r ?agd 6%4 P%Y‘?rﬂf“é Cﬂf‘ﬁ"lns’ 16. The net hod
of b rdViding a‘ﬂ?&fu@éné’h i dadIe G tHeRGnth R %B%&Qm?ﬁé B&E; @
cradle with a | ocking device nounted on sa

sulohrepobibibeing adnidadetadilablyusdcuring alﬂeaSTrmlenEpholdloof unit on said
d aln%QMIWhereln the steps of ballasting and
de- balf& ?lng of the ballast tanks are conducted with

tha)s %Bﬁﬁ[l?lsbﬂnﬁeﬂgﬂ@ tBS §ubPlegsiblRiblal | AsEIBR uMitHy patidlly ballasting the
gener al | ht even keel condition. 18. A nethod

of bRl @aﬂg F §eUr ! pofties aph ingthp siaetoare and pert columns;
| i o .
i T SRSl NERRE yuorREla) AR ART: BLORIBLAN 08 Bositon

propuIS|on uni t
on a aﬂmtmnmaﬂﬁkmem;$nmhsenethod conpri sing the steps:

bg(h rgﬁ%ﬁbgy&l ?ﬁ?lmraﬁg&} tﬁxa%&ﬁom ? qlesc%gtra rpsolrtloneand 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

(1) 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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with a plurality of ballast tanks positioned in a
central portion of the body and in opposing starboard
and port vertical colums; (b) providing a propul sion
unit cradle in the central portion of the body; (c)
positioning and detachably securing at |east one
propul sion unit on said cradle; (d) partially
subner gi ng the subnersi ble ballastible unit by
partially ballasting the ballast tanks in the centra

pogt i on.and. i+ .t he, starboard and port col unps; :
20,72 FerPR g . SHEHTS et AP RE b ey ST Bieulsfhe baliasting
of thalshinfrsiblecbaliastingtuditaro PaGIitaicGRancadérapedttsaiicdt teaki Gt progulsion
Structure; (f) adding ballast nass to the ball ast
unif Hyik 3 peditithadjacsat tha prapylsioromithysiag. | east one
vertical colum and then maneuvering sai d subnersible
bal | astible unit such that said at |east one
propul sion unit is oriented bel ow a propul sion unit
housi ng; (g) renoving said at |east one propul sion
unit fromsaid subnersible ballastible wunit and
suspendi ng said at | east one propul sion unit by
tension wires fromthe sem -subnersible vessel; (h)
nounting said at | east one propulsion unit to the
propul sion unit housing; and (i) maneuvering the
partially subnerged 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 colunms to facilitate protection of
contact surfaces during contact with the pontoon. 10
20. The nethod of Caim 18, wherein step (f) conprises
a step of regulating ballasting of the subnersible
ball 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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