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[ 0001] The present enbodi ments generally relate to a systﬁa\mmmﬁwmm““ er
wi t hdrawal for naintenance or for vessel transit, wthou of an
external crane, a renote operated vehicle (ROV), or a diver. *BOSBACKGROUND
[ 0002] A need exists for easily performng ngj or nai htenance on thrusters of
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bel ow t he
THRUSTERS OF FLOATING VESSELS
SPECIFICATION
5
FIELD

[0001] The present embodiments generally relate to a system for thruster
withdrawal for maintenance or for vessel transit, without the need of an
external crane, a remote operated vehicle (ROV), or a diver.

10
BACKGROUND

[0002] A need exists for easily performing major maintenance on thrusters of deep
draft vessels, such as drill ships, semi-submersibles, floating production
platforms (FPSO), and other vessels because the thrusters extend below the

15 bottom of the hull and are submerged in seawater at all times. Traditionally,
maintenance has been performed by one of three ways.

[0003] Conventionally, for maintenance, the thrusters have been transported,
attached to the vessel, to a dry dock, or to a graving dock. At the dry dock or
graving dock, the vessel with the thrusters is taken out of the water.

20 Problems exist with this conventional maintenance method and system
because the vessel owners and operators lose vessel operating time as the
vessel is out of service, and the use of the graving dock or dry dock is

expensive.
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15bottom of the hull and are subnmerged in seawater at all tines.
Traditionally, maintenance has been perfornmed by one of three ways.

[ 0003] Conventional ly, for maintenance, the thrusters have been transported,
attached to the vessel, to a dry dock, or to a graving dock. At the dry
dock or graving dock, the vessel with the thrusters is taken out of the
wat er. 20Problens exist with this conventional maintenance nethod and
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maintenance system and method.
[0005] It has also been known to use divers or remote operated vehicles (ROV)
beneath the floating vessel, which can lead to problems, in that the divers or
5 the ROV’s drop tools, are clumsy, and parts can be lost overboard. Special
training is needed for the divers and for ROV operators.
[0006] The present embodiments no longer require the need for divers or ROV’s to
do underwater maintenance on thrusters.
[0007] The present embodiments reduce the risk of the occurrence of accidents that
10 often occur when divers perform underwater maintenance on thrusters by

eliminating or reducing the need for the divers.

[0008] The present embodiments meet the need.

BRIEF DESCRIPTION OF THE DRAWINGS
15 [0009] The detailed description will be better understood in conjunction with the
accompanying drawings as follows:
[00010] Figure 1A is a view of equipment used for lifting a thruster at a first stage of
operation with a user in the thruster well.
[00011] Figure 1B is a view of equipment used for lifting a thruster at a second state
20 of operation with an electric motor hoisted out of the thruster well.
[00012] Figure 1C shows an embodiment of a deployed spreader bar in the thruster

well for use in lifting at least a portion of the thruster.



*GOCl M 19* [ 0004] The present enbodi nents provide a | ower cost solution to
this conventional maintenance system and net hod. - [0005] It has al so been
known' to use divers or renote operated vehicles (ROV) beneat h the
floating vessel, which can lead to problens, in that the divers or 5the
ROV's drop tools, are clunmsy, and parts can be |ost overboard. Special
training is needed for the divers and for ROV operators. [0006] The present

i nt enant DGR ¢ I{Céﬁfﬂl%%o%%m%‘?%gﬁﬁ%@ R et Bt R P

t he occurrence of accgidents thgt 10 ﬁﬁr when divers perform
under wat er mai nt ¥ tBﬁ“?ﬁVﬁ @@F @pl W%t hg or reducing the need for
t he divers.

[00014] Figure 1E depicts the system with a bridge crane and sling used for

removing the thruster.
5 [00015] Figures 2A-2B depict a detailed view of a clamp used to hold a thruster
mounting flange to the thruster well bottom flange in two positions.
[00016] Figure 3 is a top view of the thruster well with the clamps disposed around a
portion of the thruster.
[00017] Figure 4 is a view of three thrusters, one in a thruster well, a second thruster
10 suspended above the thruster well held by a hoist, and a third thruster
positioned on deck of a floating vessel for maintenance according to a step
of an embodiment of the method.
[00018] Figure 5 is a view of a thruster well with a reach rod.
[00019] Figures 6A-6B depict an embodiment of a method that can be implemented
15 using the system.
[00020] The present embodiments are detailed below with reference to the listed

Figures.

DETAILED DESCRIPTION OF THE EMBODIMENTS
20  [00021] Before explaining the present system in detail, it is to be understood that the
system is not limited to the particular embodiments and that it can be

practiced or carried out in various ways.



[ 0008] The present enbodi nents neet the need. BRI EF DESCRI PTI ON OF THE

DRAW NGS 15[ 0009] The detail ed description will be better understood in

conj unction with the acconpanying draw ngs as follows: [00010] Figure IAis

a-view of equipnent used for lifting a thruster at a first stage of

operation with a user in the thruster well. [00011] Figure 1B is a view of

equi pnent used for lifting a thruster at a second state 20of operation with
hoi sted out..of the thruster 1C shows

an el ectr| tor | 1. %L?OI@F' ur
2n omboct MEMEZL? ThecupegywabaiPeats st * Py en Aok RPyEtETae ol TerSe | n
lifting at |l east a portion of the thruster. [00013] Figure 1D shows a
slightly raised tifeméhrastenyells whilea vergeliin8oathige Sedrasishpea and with t he
thruster well partially filled with water. [00014] Figure | E depicts the
syst em wi {00023pr | Tiyesysteanter &fithgsd thngtan semufeoat 1eashona lifting khge. t Trauthtuster
5[ 00015] Figures 2A-2B depict a detailed view of a clanp used to hold a
thruster can be a positioning thruster for a floating vessel. The system can enable
5 major maintenance to be safely provided on the thruster without docking the
thruster or vessel, without needing a heavy lift barge or heavy lift vessel, and
without the need for divers or ROVs to perform the maintenance.
[00024] The system can include a lifting means, such as a bridge crane, a hoist, or a
removable lifting means with a flexible lift line. The flexible lift line can be
10 a cable, a rope, or a chain, that can have on one end a connector, such as a
hook or a shackle.
[00025] The lifting means can allow the connector, engaged to the flexible lift line, to
extend into a thruster well, which can be a hollow cylinder that surrounds a
thruster.
15 [00026] The thruster well can be made from steel and can have a diameter that
extends around a thruster without touching the thruster. The thruster or
portions of the thruster can have lifting eyes pre-installed on the thruster or
on pieces of equipment associated with the thruster. The thruster well can be
cylindrical with a single thruster well wall or it can have another shape with
20 a plurality of thruster well walls. The thruster well can have a thruster well
bottom flange.

[00027] The lifting means can connect to a moveable transport device, such as a

moveable trolley capable of supporting and moving several tons of



mounting flange to the thruster well bottomflange in two positions.

[00016] Figure 3 is a top view of the thruster well with the clanps

di sposed around a portion of the thruster. [ 00017] Figure 4 is a view
of three thrusters, one in a thruster well, a second thruster 10suspended
above the thruster well held by a hoist, and a third thruster positioned on
deck of a floating vessel for maintenance according to a step of an

mbodi t of th t hod. [.00018] ..Fi i ' f t t |
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met hod that can be inplemented 15using the system [00020] The present
enbodi nents are diVise|cay trarIpety ahiaapt & RardeRAtbe thyustal sughsasdhe degftifes.
DETAI LED DESCRI PTI ON OF THE EMBODI MENTS 20[ 00021] Before expl ai ning the
present system i rmolet ar 4 connecting shaftbe under st ood that the systemis not
limted to the particul ar enbodinents and that it can be practiced or
carried owoo28] Va iphitslity@y slamptRén bé e8pted ethedhiert & el @lding thothtusty st em

for providing lifting of thrusters fromthruster wells while a vessel is
floatifg, such asg@h cBf can be made from an actuator that can be a hydraulic cylinder, a
pneumatic cylinder, a screw jack, or an electrical clamp. The actuator can be
adapted to extend and retract. A linkage can connect to the actuator for
engagement with one of a plurality of clevises. In embodiments, the clevises
can be plates, such as a clevis plate having a four sided polygon shape with a

10 hole. One side of the polygon shaped clevis plate can be secured to an inside
surface of the thruster well wall. In one or more embodiments, the clevises
can be disposed approximately equidistantly around the inside surface of the
thruster well. The clamps can secure a thruster mounting flange to the
thruster well bottom flange.

15 [00029] A conduit, such as a thru hull fitting, can be used to controllably allow water,
such as sea water or ballast water, into the thruster well. The water flow can
be controlled by a controller that can be bidirectional or an inflow controller,
such as an inflow valve, a reach rod, or a remote actuatable controller. If an
inflow controller is used, an additional outflow controller can also be used.

20 A pump, such as an electric pump, can be used to flow the water out of the
thruster well once the maintenance is complete on the thruster and the
thruster has been reset into the thruster well. Fresh water from a water

reservoir, such as ballast tanks, can be used to supply water to the thruster



The systemfor lifting a thruster can use at |east one lifting eye. The
thruster can be a positioning thruster for a floating vessel. The system
can ehabl e maj or maintenance to be safely provided on the thruster without
docking the thruster or vessel, w thout needing a heavy lift barge or heavy
lift vessel, and without the need for divers or ROVs to performthe

mai nt enance. The system can include a |lifting nmeans, such as a bridge
crane, a hoist, or renmovabl e | ftin ans.wth a flexi i f4 l.hne. The
flexiblo life |intelbioriepiipossgrsanathetie Wacpretnite in SifSiet Wbl e The
end a connector, such as a hook o hackle. The lifting nmeans can all ow

t he connector, erfE%téj’éEFrPEFSﬂH@OPTS itg‘? aoqt}nﬂtveﬁqehe, to extend into a thruster
wel |, which can be a hollow cylinder that surrounds a thruster. The

t hrust er WWI0BOL arA festrsadeah boprsitiensld adindenidhe thawsteranalingingtflange feat ext ends
around a thruster without touching the thruster. The thruster or portions
of the thruster oatvidige watkt tiglg coymtipni ehemséaptesstdaninighbe plaraisy ef or on
pi eces of equi pnment associated with the thruster. The thruster well can be

cylindgical wth @arﬁ%)sﬂg,t}\%eédﬁﬁlééél%ﬁn BelhledWRhtlis 8dncehtrcantthd¥ granedihga shape
with 20a plurality of thruster well walls. The thruster well can have a

thruster vel | bot£om:f a0ae,LORORH TIE LI fLLOSLIRAN, £Rgicapect to

noveabl e transpor evi ce, such as a-nov 'l ey %apa e~of supporting

and noving several tons qof equj nt, such as rolliing, The lifting
means and t he rmv‘é’&BF@OP%SH’%i?grt{’ggg\‘ﬂt%ré”%lgtf?t’tophﬁé&?@dé]?e ES 2 portion of
the thruster, such as the electric notor or a connecting shaft. [00028] A
plurality of clanpsuttig flaagai sposed in the thruster well around the
thruster. 5Each clanp can be nade froman actuator that can be a hydraulic
cyl i nder, [@003dpunflid systeyl candeclnd@a phiradity pAalkgnnomt gmide pkatdsy eachlexwndimg. The
actuator can be adapted to extend and retract. A |inkage can connect to the

actuator for engagemané botdnoPihe titustdr REW @A tHryst@fweélBwhis esp. Bachefbodi nent s,
the clevises can be plates, such as a clevis plate having a four sided

pol ygon shape wit ﬂuﬁalﬁ%}ogpﬂgngn%f%gggglfaf& 05319?1?1‘3@&/599 QO§%F}RVR:\§11? Ln%lYlh& upl ate

can be secured to a nsi the t ter we n one or
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thruster mounti r]gthfe lt}?rrl}gtgr \tzvgll tth%orL rf]‘lralr{get t%ra tvhvslls![er l3voetllt\¢\cz)alml Iog?snu%ﬁ as a few feet
above the thruster, the alignment guide plates can provide for a rough
15 alignment of the thruster to the thruster mounting flange.
[00032] The thruster can be mounted using a plurality of fasteners, which can be
unbolted or unfastened to remove the thruster. The fasteners, which can be
bolts with nuts, can secure the thruster mounting flange to the thruster well
bottom flange.
20  [00033] In one or more embodiments, the system can be used to lift at least one
thruster from one thruster well for relocation on a deck using the lifting

means when the thruster well is flooded with water and the clamps have

been released.



15[ 00029] A conduit, such as a thru hull fitting, can be used to
controllably allow water, such as sea water or ballast water, into the
thruster well. The water flow can be controlled by a controller that can be
bi-directional or an inflow controller, such as an inflow valve, a reach
rod, or a renote actuatable controller. If an inflow controller is used, an
additional outflow controller can al so be used. 20A punp, such as an

electric c be used to .flow the water out.of the thr er |1 once
the i nt STRAL T EG HFERa DA (inntbE L adhaf et Mfn e Ebteen ocer
into the thruster well. Fresh water from a matgr re%ervqir,,such as pbal |l ast
tanks, can be use@NPEFIUPH gAYy simeaqaneqierfagtean bguped todift peflion fpose of
equalizing the water pressure in the thruster well with the water pressure
out si de the fl oatthathrusiersbit cahbe@dogrsely pffeeied by aiatesaor th diftghe entironed

adj acent the thruster nounting flange for providing a water tight

connecti on when ctafgtees Thélspisadeg bi@npbdsndr thy slifg @hhanmscanAasleetyagde seal
can be used that is concentric with the first seal and adjacent the

thrustgr nmounti ngnt kaiieror Bhﬁ{quﬂn?ﬁ‘@ﬂﬁsddn@g:aﬁ aWB R Eadel 8 MasCORNEGAS
between the thruster well bottom fTange and the thruster nounting flange.

[ 00031] The systq&uﬁggnéﬁéjude a plurality of alignnent guide plates, each
ext endi ng 10fromthe bottom of the thruster well to a thruster well wall

concent i A o Bilet e @upBReE pRitHE SHACTLRC therye W RS Ren B | gnrrent

guide plates extending fromthe thruster well bottomflange to a thruster
wel | wall top, suedssdsggede thy thawter Hlioe o ingillagior positipre on thedhmsier gui de
pl ates can provide for a rough 15alignment of the thruster to the thruster
mount i ng fl ange. well bottom flange. Each index guide can be a portion of a clevis. In one or
10 more embodiments, one of the alignment guides can be an index guide.
[00036] In one or more embodiments, if the actuator is a hydraulic cylinder, a rod can
be used for engaging the linkage. The actuator, which can be a hydraulic
cylinder or a pneumatic cylinder, can use the rod for engaging the linkage.
[00037] In one or more embodiments, from about three to about one hundred
15 alignment guide plates can be mounted in each thruster well; from about
three to about thirty clamps can be disposed in each thruster well; and from
about three to about thirty clevis plates can be installed in each thruster well.
[00038] A top cover, such as a round plate, can be used to allow storage of removed
thruster components over the thruster well or of other components. A
20 bottom cover can be used to cover an opening formed in the thruster well
bottom flange when the thruster is lifted from the thruster well.

[00039] In one or more embodiments, a manipulator can be connected to a power

source for lifting the thruster and portions of the thruster. The manipulator



1000321 The thruster can be nmounted using a plurality of fasteners, which
can be unbolted or unfastened to renove the thruster. The fasteners, which
can be bolts with nuts, can secure the thruster nmounting flange to the
thruster well bottom flange. 20[00033] In one or nore enbodi nents, the
system can be used to lift at |east one thruster fromone thruster well for
rel ocation on a deck using the lifting neans when the thruster well is

fl ooded with water and,the a have been rel eased. .One or_nore

embodi nents can fﬁgﬁﬁﬁémém?%¢@§g€$mﬁ%@“ﬂﬁ?ﬁ“gggbﬁégﬁgyngg@ugﬁﬁhector or a
sling with a sling connector that can be used to lift portqus of. the
thruster that carsligmghyattach & ot lsast ape el that GRn b mougtedtg the inpide gurfacs; i r e
thruster. The spreader bar connector or the sling connector can each engage
t he connector of afitee thindstérrveelhwalhsTwnarsdlal rmils carebgyaffiaedito thednsideone |ifting
eye of the thruster. Index guides connected to the inside surface of the
thruster well waldurfassofiriie ugadert Welgwaland ben etientsfrem protimase the tHrestér
installation position on the thruster well bottom flange. Each index guide

can besa portion W Botfdns ihgee thThOMEustér Wl Ralf Ml iR RtRe mARPuRtort he
al i gnment gui des can be an index guide. In one or nore enbodinments, if the

actuator i yd o i e J :

i nikage.  IROALLY ARSHEGE e b @ (B0aCRR RRMECR T SRGRUDY O |
cylinder, can use the rod for engaging the lin e. In one or r

embodi nents, fr orﬁ“afE‘HG{y ORpested @g%bli‘tgnyéF?é‘hﬁéFFgﬁgW tﬁlﬂ?“gl?#é?}ﬁwgfér}ﬁﬂ‘gerpl at es
can be nmounted in each thruster well; from about three to about thirty

cl anps can be di sigdsedd¢ poweleh thruster wel|; and from about three to about
thirty clevis plates can be installed in each thruster well. A top cover,
such as a[00Dddf pOa¢ er momreniimdineds tan mkludwakgonag @imsfdispesal/ed t hr ust er
conponents over the thruster well or of other conponents. A bottom cover
can begused to coypkedfcARARIRGthEidFaekli Bbtloheflidpedst positiling &ahé om f | ange
when the thruster is lifted fromthe thruster well. In one or nore

enbodi ment s, 3 ol 3 9Fin AR RRRGG! AchleAnBRYEY: SRYFGEBbukAT L1 ng

the thruster and portions o ruster. The nani ato can al
used to rotate and .turn, the thruster. .-The nani pul ator can Iugjn |y, attach
Lo at least one riiFs s teusierimoinding fanes Bropiding fomined or Pigdiegete
thruster well wall, Two parallel rails can be affjxed to the inside surface
of the thruster wethe fprsterdadhethrsisrmatating Hangs okisraicse eHiang Hign@est swel |
bottom flange to the thruster well wall top to nove the manipul ator.
[ 00040] A hydr aul ¢an teydni aligementawithio less dohneasfemhmilhimetess, oatherAhdnydithinl i ¢ power
unit can be fluidly connected through a hydraulic feed line to the
hydr auki ¢ cyl i ndeinch&. pr ovi de power .
[00042] In embodiments, the system can include a pressure washer connected to the
conduit for allowing wash down of at least a portion of the thruster.
[00043] A power tool can be used, such as a hydraulic tool, a pneumatic tool, or an
electric tool, to facilitate a quick install and removal of the fasteners. For
20 example, each fastener can be installed or removed in less than one minute.

[00044] The present embodiments relate to a system that enables the lifting of

thrusters from a vessel hull while a vessel is floating, such as at sea, for



[ 00041] One or nore enbodi ments can include alignnment pins di sposed
10concentrically in the thruster well bottomflange for positioning of the
thruster in a fine alignment thereto. The alignnment pins can project

t hrough holes in the thruster nounting flange providing a "mcro" or fine
alignment of the thruster to the thruster nounting flange. The mcro or
fine alignment can be an alignnment within less than a few mllineters,

rather than within 15i nghes. [00042] |n .embodi ments he stem can i ncl ude
a pressure vvashertraé%ﬁﬂg eevﬁsies)oﬁﬁérépa“ b tgﬁuggeg%‘li a#% masﬁgrgww%o\?\t/ash down
of at least a portign of the thruster. [00043 A,qower tool can be used,
such as a hydr aulleedinggn exterah gigpgtreRoteperatest vebicles 8EIVES- t ool , to
facilitate a quick install and renoval of the fasteners. For 20exanpl e,
each fast HW8ASk arOmreof the bendfidtiofghe sysham eeh barthiakibs sysiem povrades signilcant 00044]
The present enbodinents relate to a systemthat enables the lifting of
thrusters from a saé&sgpiotditibh cofaplied @ vassetcidl sechhizaes fog masntainirgs at sea,
for transit of the vessel or for repair of the thrusters away from shore,

Wi t hous needi ng aBnRhELHM asdi A Giry SERRNA aORRIALEDMBMiSARS p?&aﬂlisyer_s-
[ 00045] One of the benefits of the systemcan be that the system provides
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lift crane is needed to maintain the thrusters, which can be dangerous when
tendered along side a floating vessel in high seas, and can accidently drop
the elements they are hoisting into the sea or on people of either vessel. The

10 system can include simple onboard cranes, such as bridge cranes, or simple
onboard monorails with connected moveable transport devices, to prevent
the hazards associated with heavy lift cranes from a tendered barge.

[00047] The system can be less expensive than known systems. The system can save
a floating vessel owner a daily rate of between $100,000 and 300,000 per

15 day in 2010 US dollars, which is generally the cost of renting a heavy lift
crane barge.

[00048] The system can provide additional safety features such as redundant sealing
of each thruster in a thruster well to the hull. The system can provide a level
of increased safety, in that test ports can be used to verify that the seals

20 around each thruster are working. The system cén include a plurality of

super strong holding clamps to prevent mishaps that can occur in using just

one clamp. If one clamp fails, the others can hold. At least 20% more



S5thrusters, such as diver dry suits and associ ated comuni cati on appar at us.
[.00046] Another benefit of the system can be that no external crane such as
a heavy lift crane is needed to naintain the thrusters, which can be

danger ous when tendered along side a floating vessel in high seas, and can
accidently drop the elenents they are hoisting into the sea or on people of
ei ther vessel. The 10 system can include sinple onboard cranes, such as

bri dge cranes, or,_ si.nple _onboard rails with co te veab

transport devi cesh,oﬁlggﬁﬁg\;’éﬁfm E’%gsrgﬁgfz% rgs™ %esS%acf?'g(f @‘983&‘%%':% AW ?IP% cranes
froma tendered barge. [00047] The system can be | ess expensive than known
systenms. The sysﬂ3W@€§h&§éW@“5rWF@QP%WBfV@g%el owner a daily rate of

bet ween $100, 000 and 300, 000 per 15day in 2010 US dollars, which is

gener al | y [@09d9E osThexfystenndanrhg fastéragawge thah knowanestéras gethaf tboe#ejnttie system
can provide additional safety features such as redundant sealing of each

thruster in a thrifégecdedkd inilemnbnt thelbystent bah syy/@ile mntaker pf odrsiaatier| evel of
i ncreased safety, in that test ports can be used to verify that the seals

20around each thrygt Rinoar er WK bem hereaiint BMLRMIetal4idR eferPiptoad i ty of
super strong hol di ng cFarrps to prevent mshaps that canh occur in using just

one clanp. If ON&, & kgtmefirg\b{e enwaewi% &%rfﬁ)aﬁﬁé)v‘%gél%}) rs%[ t(IF‘fgl%? ti(%lgj;(%rg)r e

hol di ng cl anps can use an are necessa ruster nounting
flange to the thruster wel i bgt tom fl ag%ﬁ. FII%000(1494J THﬁ syste fan be faster
to use than known'@@/ogREse] With ResitipHas HHBRIAES nGeds: P fl! AU SaVY 8MiHiiCement
the systemcan be only a matter of hours rather 5 than | onger. Typical
system can requi riarghioadsiveaipftp vhe deariag vessebandrba tgndasedneyé &kthe dlogiang
i npl emented with the floating vessel at sea. Conventionally, a floating
vessel with positvassiln@ht brasaitaysemeledsnétaequatd a wait timettepesform ft cr ane
barge to drive up to the floating vessel and be tendered next to the
floatiipg vessel . dbRtdae&EEde t6 Weh@Rt hasret@its felene EheWwdbtemtdai®et 0 per form

quicker than traditional underwater thruster dismount techniques and can

require no operator in water training. With use of the system, the thruster

can be prevented from falling through an opening into the sea, which can

happen, for example, when cranes lift a thruster from its floating vessel, over

15 open ocean and onto a waiting barge, for transport to land for repair.
[00050] The system can require less overall maintenance personnel training on

underwater removal systems, so no extra wetsuits or dry suits are needed.

This extra equipment can be an added expense, and typically includes

custom fitted dry suits, regulators, fins, gloves, and other diver

20 communication equipment which can be expensive.
[00051] The system can be more environmentally friendly and safe than known

systems, as it does not let a thruster be lost overboard, where it can leak oil

into the ocean when a heavy lift crane from a separate vessel is used.

10



10 mai nt enance due to weather that prevents tendering. The system can be
qui cker than traditional underwater thruster dismunt techniques and can
require no operator in water training. Wth use of the system the thruster
can be prevented fromfalling through an opening into the sea, which can
happen, for exanple, when cranes |ift a thruster fromits floating vessel,
over 15o0pen ocean and onto a waiting barge, for transport to land for
repair. | The system can .require |l e er.al | i.nt enance personne
e ng- BP0RRker Wi S ea sarik 8 Paigor 85 fedlkalife k0B Sne LRRgRndiRl ol T s
are needed. This extra equi pmrent can be an added expense, and typically

i ncl udes cust om ffrem eytsloassistance; eyaywhilg enehundreddniles 3 seas thegpgtadeher di ver
20communi cat i on equi prent whi ch can be expensive. [00051] The system can be
mor e envi r onnent adanyeffoine nekded amadntspdnee hthoukaldiiongl/assistapce.as it does not

|l et a thruster be |ost overboard, where it can leak oil into the ocean when

a heavy | [60058] arEhd thARteds SR @hfigned $6i remdvalsad re-ifs@0idGa) whiletisyst em can
enabl e an operator of the floating vessel to be independent from outside

assi stance; even H\[S‘Jtﬁg vRLLEl H%F%%ﬁﬂeﬂ%&@&raﬁ,t whieh cad Pgteﬂﬁﬁﬁté&%w&ﬁlﬂarper form

needed mai nt enance w Thout additional assistance. 0053] The thrusters can
be configured for_renpval. rex | Latl on i]le. t [ ssel is
at mai nt enance dr%(ﬂn?rptr |S%:t%ﬂ%f<tf‘h %Sepﬁ%éﬁhengisé%% C%M;édgr%dteggar?ﬁ&%r%gn%lb&gflg&asit
drafts. As such, the system can provide stability conpared to renoval at
the shal | over t r aAEioYald S allpubramnsi defean fen fobes | AGOtes distace [ 00054]
The lifting neans can |ift one or nore portions of the thruster. The system
can i ncl ud@0034hpvExblifking magspedn lifg ens eemersmesiians@f the thrwsterj The pgtameans. The
10noveabl e transport device can be a rolling trolley which, in sequence,

can pick up and depads¢ltdeomonedtie hnspant ldetibe vainetted o thedifiidkg meardsh®hé | oat i ng
vessel, such as those portions of the thruster that can be adversely

?L fe etc?1 ?Ss Pg r \_Nat ermoSiblt Bhshbte d8li8EEdni Be I8 tANRy Wificls dNSR@EdRIcahaf t for
pick up and deposit portions of each thruster to a deck of the floating vessel,
such as those portions of the thruster that can be adversely affected by water,
such as the electric motor and the connecting shaft for the thruster.

[00055] In operation, the thruster well bottom flange that can be clamped shut using
15 the clamps. The clamps can be actuated to compress at least one seal
between the thruster mounting flange and the thruster well bottom flange.
Once the seal is compressed and the plurality of fasteners are removed, water
can be flowed into the thruster well to a maintenance level which can be
below the thruster well wall top. In embodiments, the thruster well can be
20 filled about 50% full in order to equalize pressure around the thruster.

{00056] In one or more embodiments, once the thruster well is flooded with water,

the thruster can be connected to the connector of the lifting means and the
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[ 00055] In operation, the thruster well bottom flange that can be cl anped
shut using 15the clanps. The clanps can be actuated to conpress at |east
one seal between the thruster nounting flange and the thruster well bottom
flange. Once the seal is conpressed and the plurality of fasteners are
renoved, water can be flowed into the thruster well to a maintenance | eve
whi ch can be below the thruster well wall top. In enbodinents, the thruster

wel | can be 20fil d abo t 50%f der t ualize sure. around
the thruster. [00k P b sse r‘rh’rtgeg?ﬂﬁ{) %Bﬂtfq%ﬂlc?%“%‘?ﬁ‘g‘nﬁer@%‘{%? vell is
fl ooded with water, the thruster can be connected to the connector of the
lifting nmeans andv¢lhe thruster can be raised with the hoist or other
lifting means fromthe thruster well. 1000571For transit of the floating
vessel , t [EOOSTT t i Fuy traesinef thamlohmigivasha, thhliftstgmneans camtloldithe dfrustéraipnat er

and the opening in which the thruster canme through can 5be capped with a

bottom cover. Thearldtyudst @€ weaddt, AR the bp&inaidwhide thd tiBtee darh e tiaod@Cdant or
transit, for running, or for bei ng towed. For mai ntenance of the thruster,

once tﬁe thrusteryds Pbecf&ﬁﬁabwsmtéawstﬁfe thBteP €arl m&ﬁaﬁdqh&m“@w whi ch

can be adjacent to of'Iin proximty wth the thruster well. On the deck the

e S b0 St AR " BRLRRke HOF rﬁa@ﬁt%ﬁn%g of flce

(o]
10servi ced, can be rom I'ng means an

| owered into the thruster well. The a ui des, which can_be attached
to the inside sur‘%“&bséeracﬁnc‘?ﬁ& thﬂ%sl?éﬂ%lﬂg'%?h Hﬁ% %r capbf Ioarerrddy thxd958si t i on
the thruster in the thruster well in a proper position on the thruster well
bottom fl ange. Thehichcasbendjaeent tpeorpn praximie avidtthe dupmsterwelk. oln sthedagkr al
axis of the thruster well.

the thruster can be serviced and can be parts replaced. The thruster, once

10 serviced, can be lifted from the deck by the lifting means and then lowered
into the thruster well. The alignment guides, which can be attached to the
inside surface of the thruster well wall, can be used to position the thruster in
the thruster well in a proper position on the thruster well bottom flange. The
thruster can be positioned off-center from a central axis of the thruster well.

15 The alignment pins can be used to provide fine alignment of the thruster onto
the thruster mounting flange. An index guide can also be used to provide
fine alignment of the thruster in the thruster well and over the thruster well
bottom flange. Once aligned, the system can actuate the plurality of clamps
and compress at least one seal, or two concentric seals, to secure the thruster

20 mounting flange against the thruster well bottom flange. After compressing
the ét least one seal, the system can pump out the water in the thruster well.
When the thruster well has been drained of water, a human can enter the

thruster well, or robot arms can extend into the thruster well, and the
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15The al i gnment pins can be used to provide fine alignnment of the thruster
qQnto the thruster nounting flange. An index guide can also be used to
provi de fine alignnent of the thruster in the thruster well and over the
thruster well bottom flange. Once aligned, the system can actuate the
plurality of clanps and conpress at |east one seal, or two concentric
seals, to secure the thruster 20nounting flange against the thruster well

bottom fl ange. After..co ssing the at | t .0 seal ,. the stem can punp
out the water inI#WQhﬁHgﬂéﬁgFr WbeWm%ﬁﬂgﬁéoﬁﬂﬁﬁ@?gPU%EVPowgégbE@%edrained
of water, a human can enter the thruster well, or robot ar can extend
into the thrustertowks thrusigsvellpottop) ﬁ?“&lei Qpep the fagtensre pee 18%%?%1& e-install ed
to hold the thruster nounting flange to the thruster well bottom flange.

Once t he fast enerplutality ofredamapd cad betdmsenpagedand dsft wfancdpgnpesitiam Bechdi sengaged
and left in an open position. Each index guide can be connected to the

i nside surface ofintidiegditk it ter conedtedwdl the irsidefsurfadresf the thrasterob dtwall e
thruster into a correct orientation on the thruster well bottom fl ange.

[00058§ I n one orfpRECHIEIFRAKTENhSustdrifiod! doBeBESR enPitids ohdRe iusi@ReEd.
[ 00059] In one or nore enbodi nents, the nore clanps can be installed in the

thruster well th%ﬂn@ﬁ?ﬂﬁﬁﬁded' Each clanp can be selected to easily sustain

the | oad 10of two clanps 9n the event of failure of an adjacent clanp.
[ 00060] In

one. or_nore enbodi ts, clanp style . nuts can be used to
facilitat éﬂﬂrﬂégl d PLOeORMNge gﬁggﬁﬁlﬁflﬁsft}lggﬁﬁgnét R PhEddeEsd-1 o the thruster
wel |l bottomflange and to mnimze the time that humans have to be in the
t hrust er WR0591 A Inyamesumoze pahedimepts) the aporp elagnns ¢anpe fnstailed in Bph@sieT e nut s
for super fast
well than are needed. Each clamp can be selected to easily sustain the load

10 of two clamps in the event of failure of an adjacent clamp.
[00060] In one or more embodiments, clamp style nuts can be used to facilitate rapid
fastening and un-fastening of the thruster to the thruster well bottom flange
and to minimize the time that humans have to be in the thruster well. A
hydraulic power tool can be used with the clamp style nuts for super fast
15 removal and reinstall, such as in less than twenty seconds per nut. The
hydraulic power tool can be a hydraulic stud tensioner.
[00061] In one or more embodiments, the manipulator can clamp onto the thruster
and support the thruster as the manipulator moves from a bottom position to
a thruster well wall top. The manipulator can be used along the inside
20 surface of the thruster well wall, such as on a pair of rails mounted to the
thruster well wall. In one or more embodiments, the manipulator can be a
hydraulic carriage with load supporting hinged or pivotable clasping arms.

In one or more embodiments, remote controlled robotic arms can be installed
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15renoval and reinstall, such as in |less than twenty seconds per nut. The
hydraulic power tool can be a hydraulic stud tensioner. [00061] In one or
nore enbodi nents, the mani pul ator can clanp onto the thruster and support
the thruster as the mani pul ator noves froma bottom position to a thruster
well wall top. The mani pul ator can be used along the inside 20 surface of
the thruster well wall, such as on a pair of rails nmounted to the thruster

well wall. In onegf. H%ﬁ}u?a@r‘%g!p%?iﬂgﬁ thettﬂﬁ]s{é??&gpe‘dL?{n%{nté}ﬁHcé)?cc@ssh?‘fi’é aulic
carriage with | oad supporting hirnged or pivotable clasping arnms. [n one or
nore enbodi nents, yrenote controlled roboti¢c arns can _be installed on the
mani pul ator to pdg{"?tiaélﬁsfﬁé ¢ Feneodled ﬁPB’raé’ér§G’S?r’§%“fﬂt%ﬁ%¥ﬁ%eecoé‘€E‘§§‘§t.° he robot
arnms can be controlled froma wireless renote device connected to a
network. [00062] tnetwerke or nore enbodi ments, the systemcan use as the
actuator a hydraulic 5cylinder or pneumatic cylinder with a rod that can
slide in godeppt Iafontloennyd embedimehBne aywanicambiscaasi the adth@oeblydravier i ng t he
| i nkage to conpress the seal and seal the thruster nmounting flange to the

thruster nounti ngyiiha&as pnbiin MEcyPndBOKRh 8 FPGN®RSdE Readd it dF ey Of
cl anps can be similtaneously engagi ng cl anps. 10[ 00063] In one or nore

| ams can be i mil 10[ 00063] In one or mor
First 1Tt ng moaninprithe CERRE) pi A TFRTF e AR bfpii e 08 1o

position the thruster for ea mai nt enan access. The second lifti means
can be reananyﬁeN§W§FF@dﬁ%aXY%Q“??%ﬁpﬁﬁgng%gggFﬂ"ﬁﬁ@@BﬁTﬂFﬁ §eoﬂgnnre

enbodi nents the thrusters can be positioning thrusters. 15 0006%] In one or
nore enbodi nent s, oners A grvedmegts the plugaliy BEclaeps cambeygivtargously

engaging clamps.

10 [00063] In one or more embodiments can include a second lifting means in
combination with the first lifting means, thereby enabling both lifting means
to rotate and to position the thruster for easy maintenance access. The
second lifting means can be removably installed on the floating vessel.

[00064] In one or more embodiments the thrusters can be positioning thrusters.

15. [00065] In one or more embodiments, the alignment guides can be used to position
the thruster in the thruster well, and to position the thruster at a location
offset from and not in alignment with a central axis of the thruster well.

[00066] The system can include an at least partially clad thruster well bottom flange,
such as with a cladding over steel, or another corrosion resistant material

20 disposed on the thruster well bottom flange. For example, the cladding can
be 1/16 to 1/4 inch in thickness. The cladding can be on a mating surface,
that is, clad on the surface that mates with the thruster mounting flange. The

thruster mounting flange can be stainless steel, a stiff material, a corrosion

14



the thruster in the thruster well, and to position the thruster at a
l.ocation offset fromand not in alignnent with a central axis of the
thruster well. [00066] The system can include an at |east partially clad
thruster well bottom flange, such as with a claddi ng over steel, or another
corrosion resistant material 20di sposed on the thruster well bottom fl ange.
For exanple, the cladding can be 1/16 to 1/4 inch in thickness. The

cl addi ng can be aqn.. ti.ng.,S 2 1 i t rf t hat
mates with the tHFSﬁ%fnéq?mér%%Htfylrrlcfé)%ﬁf%argﬁggthﬁ%ﬁt ﬂl%s rg%?ernlgﬁ% llltllf%gfﬁé;l g%nge can
combi nati ons.t her@biaYerhHHETSdrom Bt AP e P sy ol PHEness of
fromabout 1/2 inch to about 6 inches. The thruster well bottom flange can
be clad on the surélheatonhfangestandeladtont the surfigog shas matgsumiith thg thiusisge, whi ch
can al so be clad. 5[00067] At |east one test port can be fornmed in the

t hrust er nmount i ngnbhmingdlahge, pridvh ke dAsaxaciad.f or verifying that a water

ti ght connection exists between the thruster well bottom flange and the

thruster pgudey] NoAf kAR 98e t5OMrt Ve BRALEINGRO RSN THmEanhbytdi sposed
around the thruster. The test port can test the first seal, or inner seal,

regar dl ess of theprm;iﬂéﬁ%&n?%or%%ﬂi@%@f?@'a&rti% &%%H%Qiswéfﬁem how

the system m ght ‘operate I's as orma-thruster we bottom
of a floating vessel aroun n, openi ng i.n,the bottomof {he | 1 .t hrough
whi ch a thruster tﬁgﬂ}{gﬁ?fp@%} gﬁﬁi“ggﬁ%ﬁq pddhe erauEing Hiaags i W&t t he
thruster well bottomflange; install a plurality of alignnment guide plates
on an inside surfREEE car be geuidisiagty dispgradiaroygithg fupstsr. Thiedept PHR camtenl ust er
mounting flange on the portions where it mates with the thruster well
bottom fl ange; pahe firvreaorlieastsednegadiss afifha pessendeld niltiplstseals.nount i ng
flange; install a plurality of fasteners to secure the thruster nounting

fl1 angept o (60088t hr NS teimpBlof howtheOWstenamgeit operardig apfolioidsi foymaf thel8ier ses on
an inside surface of the thruster well wall; use clanp style nuts to

facilitate rapid 20 {3t 80itod 7291047h29¢8Q1 Gl antdpenihP it Bleottb dfhe

thruster well bottomflange; fasten a plurality 01E cl anps around the
nrustet and 1o S8R ol i RO RO i 3Py 07,
|1Tting means to gon 1319 gf %etthr}rulsjtgrt v%gll g{)ttgrrcl) rﬂtaingerg ix?sftalﬁa plurality of alignment
guide plates on an inside surface of the thruster well; optionally, clad the
15 thruster mounting flange on the portions where it mates with the thruster
well bottom flange; position at least one seal adjacent the thruster mounting
flange; install a plurality of fasteners to secure the thruster mounting flange
to the thruster well bottom flange; form a plurality of clevises on an inside
surface of the thruster well wall; use clamp style nuts to facilitate rapid
20 fastening and unfastening of the thruster to the thruster well bottom flange;
fasten a plurality of clamps around the thruster and to clevises in the thruster

well; optionally, use a rod for engaging the linkage; maintain the clamps in

an open position; use a lifting means to engage a thruster or portion of a
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“thruster; optionally, use a spreader bar to engage the thruster; lift
portions of the thruster that may be adversely affected by mater transport
the lifted thruster or portions of the thruster while lifted to a deck for
repair; actuate the plurality of clanps to hold the thruster nounting

fl ange against the S5thruster well bottomflange to conpress the seal;
renove the fasteners mhile the clanps are actuated renmove humans, if any
are in the thrushgr wel | od th i sen age t he

plurality of cla rusterlc*p’tlo{tart,} > 5 gqrga({elrjg 110 ehe: H%age t‘é\% Fhrus\‘var?égﬁfspo Ons 0

thruster well is ode ve th lifted thruster Ie Irfted
to a deck; after tItﬁciﬁt‘%?fa é“a%\@‘s?‘{ve@ﬁ yattecteg hyrwater: transpertdhe Bém t he
thruster well; lower the thruster into the thruster well using the

al i gnment gui des;thoster onpérkipps ¢fithe Henstepvhide kifesl tolardesk éor roprin acthatet hr ust er
mounting flange using at | east one index guide; actuate the plurality of

cl anps to conpr esthe phealiigal clampe tahdld mivethtuspr Afountng flavdedtafnisndeal i gnment
of the thruster onto the thruster nounting flange; punp the water fromthe

1sthruster well, gndidleAWoRBABh L o EARHESs thBt&il trlaaowrrre%eéne\r@tvhﬂe
reinstall the fasteners on the thruster nounting flange to hold it to the

thruster vell botjem, hté)@qeeacrtatttgrgt{rﬁ AT OF ot PR iRt yfioffone

test port to veri onnect’ion e se

di sengage the cla tio a mani pul at r to. rais Iomer t he
Lhr uster whil e t HEC Siheieh ‘ﬁﬂfmt ot disrnedes BiF R ywémmrsuﬁﬁ Y optionally
use robot arns to raise and | ower the thruster; optionall use a second
lifting means to thostervith the liffingsnesnswiticn sharibrusiangvaliie i 9%{@5 i Waterh t he
first lifting nmeans; place a top cover on the thruster well to provide
storage; place a ﬂnotzet thimlified venstonvehild hitedl eddck; dftee nidinterstnee, position blet t om
during floating vessel transit to keep water out of the vessel; use the

cl anpgpas connect igfled Arted OVEH the! flirhisteropéll; aevdr the thisRerdnfortBe fiigterwagiher to
wash down the thruster; and optionally, use a power tool to install and

remove the fastenghs, h3Yfibfent flide§SchbRATy, Ather Phidd ik ARRASnRNREL at Tive

seconds.

thruster mounting flange using at least one index guide; actuate the plurality
of clamps to compress the seal; use alignment pins to provide fine alignment
of the thruster onto the thruster mounting flange; pump the water from the

15 thruster well, and allow humans or robots into the thruster well; reinstall the
fasteners on the thruster mounting flange to hold it to the thruster well
bottom flange with the humans or robots; use at least one test port to verify
the water tight connection; if the seal is tight, disengage the clamps;
optionally, use a manipulator to raise or lower the thruster while the

20 manipulator is connected to a power supply; optionally use robot arms to
raise and lower the thruster; optionally, use a second lifting means to
position a thruster while holding the thruster with the first lifting means;

place a top cover on the thruster well to provide storage; place a bottom
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[ 00069] Turning now to the figures, Figure | A depicts a first view of the
systemused in a first step of a sequence for lifting a thruster 6 with a
human 96 in the thruster well 18. The thruster 6 is shown proxinmate a
vessel hull bottom 82, such as a hull bottom of a floating vessel in the
thruster well 18. 10 [00070] A lifting neans 14 is shown di sposed opposite
the thruster 6, which can be an electric, hydraulic, or pneumatic hoist.

Al so depicted are a liftin e an electric tor 25 of the, thruster 6,
2 hydraul f o powereatfi §vereheTd Gbs P Ealbe forl duahs Bt ittt w «h
the hydraulic power unit 78, and a clanp 24a in conmunication with the
hydraul i c feed |ita&kegpwatepputeatihgyessel; v thaelpmppapaennegrd fhe peer wWit;
hydraul ic cylinder in conmunication with the hydraulic feed |ine 80.
Simlarly, a clangpt@ablly,ssshpwesurd waster ampsstodevmathe tRbter aed shvewallyn
actuated positions. The human 96 is shown with a power tool 92. In one or
mor e enbodi ment s, use@oiet tdoh € MYytall éné adinde the Fdedelsosuchas ihlessther ofie | N an
L-shaped configuration, with the lifting means 14 20securing to one side of

the lifting eye 7,fRke ddd &isAGt LhEvd essdser 6 or portions of the thruster 6.
1000711 Figure 1B depicts another view of the system show ng a second step

[ h f L ifti Lqn_of .th h . 6 W [
motor 25 TP howtianane i fe Baet et el SRt Tkisk dhdlebi R B 15 ©

1000721 The lifting peans 14 can be connected to a flexible |ift line 16,
whi ch can be 5a c&i st Serefmisgrence for lifjiag athrugar G it ywman Wi the

connected to the flexible lift Iine 16 opposite the lifting neans 14. The
connector 17 can &rusterpellcldnnidettestent & Slopmgreximasc vessgdulithiotthimceiZa be
connected to a sling 56. The sling 56 can be connected to the electric
notor 25 for |iftduel at Bhukbetémiof aflohtig P&selAh de tHapteeretl 18c e t he cl anps
24a and 24b in non-actuated 10positions. During the stage of operation

depi ctgd, [bdvroy hr Naitehg MBAds 1U8s CREWDBisFRbPp&¥ite W BFuster 6, which can be

an electric, hydraulic, or pneumatic hoist. Also depicted are a lifting eye 7,
an electric motor 25 of the thruster 6, a hydraulic power unit 78, a hydraulic
feed line 80 in communication with the hydraulic power unit 78, and a clamp
24a in communication with the hydraulic feed line 80. For example, the

15 clamp 24a can include a hydraulic cylinder in communication with the
hydraulic feed line 80. Similarly, a clamp 24b is shown. The clamps 24a
and 24b are shown in actuated positions. The human 96 is shown with a
power tool 92. In one or more embodiments, the lifting eye 7 can be welded
to the thruster 6 in an L-shaped configuration, with the lifting means 14

20 securing to one side of the lifting eye 7 for lifting the thruster 6 or portions of

the thruster 6.
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1000731 Figure 1C shows anot her enbodi nent of the system depicting a

depl oyed spreader bar 52 with a plurality of flexible nenbers 53a and 53b
in the thruster well 18. Each fl exi ble nmenber 53a and 53b can be a cable
and can 15have a connection, such as connections 55a and 55b, which can be
shackl es for engaging with the thruster 6 or with portions of the thruster
6.in the thruster well 18. The spreader bar 52 can have a spreader bar

connectorpﬁ@?iflgﬁg%%qu% %ngg n?%PRQEf&J q&eth Ilftlnglﬁﬁ§§§uﬁﬁéand t he

flexible dep ot are Vas A EFoT e and t he
clanps 24a and 24d in 2 Iuated 05|t|on 10007 1 ure 1D depicts the
thruster well 18 SE&‘n‘ﬁn&Fgﬁﬁ@ctlv\&?BP 199 of hed S%ﬁﬁgﬂéugb tric gote rgg&@ﬁ. cted

in non-actuated positions. The |ifting means 14 with the flexible lift |ine
16 has slightly rmmivsesthetigustar @beisted ®uf olothe thestethweldd&r wel | 18 using the
spreader bar 52. By having the thruster well 18 at least partially filled
w th wat e[00892] t HEhedifdag tie@nOM Edmcbe dohbisdtat tota Geniblb &ificlineal 6, adichwdahbet he

wat er pressure outside of the floating vessel. The thruster 6 can be raised

and placed on a dﬁ&lﬁle‘)fATc&?neHo?@V'\ﬂﬂch%%Eéah&gke chilbesblecRdits tHéepi ct ed
S5mounted of f-center of a central axis 94 of the thruster well 18. [00075]

Fi gure | E depi ot Syddife BYSEEMMblsifh REHALS FEA 45 THaNghRllid 736, Litgt can

be used for renoving rus own are the exi ble l'ine
16, the connector, 17, the sling connect ,. the water g? and pﬂf lifting
eye 7 engaged wi (1 ORECLF R SBe C%T%G%é]vamﬂga%r&e SRnesied b g
detailed view of a clanp 24 used to hold a _thruster nounting flange 34 to a
thruster well botThaslingafgen be corngeted fie theedecstic matar 25det biting 2he gipdrig| anp 24
is shown in a de-actuated position in Figure 2A, and in an actuated
position in Fi gurreo®B25[ 804 4depicidueare tirengpardgs 24mranidrddbunl eomiactastedat or 26,
which can be a hydraulic cylinder, 15a pneumatic cylinder, a screw jack, or
an el ggtrical cl aitiohbeDaghp 8etagd®f operation depicted, the thruster well 18 can be
devoid of water.
[00073] Figure 1C shows another embodiment of the system depicting a deployed
spreader bar 52 with a plurality of flexible members 53a and 53b in the
thruster well 18. Each flexible member 53a and 53b can be a cable and can
15 have a connection, such as connections 55a and 55b, which can be shackles
for engaging with the thruster 6 or with portions of the thruster 6 in the
thruster well 18. The spreader bar 52 can have a spreader bar connector 54
for engaging the connector 17 of the lifting means 14 and the flexible lift line
16. Also depicted are vessel hull bottom 82, and the clamps 24a and 24d in
20 actuated positions.
[00074] Figure 1D depicts the thruster well 18 containing water 39. The clamps 24a

and 24b are depicted in non-actuated positions. The lifting means 14 with

the flexible lift line 16 has slightly raised the thruster 6 from the thruster well
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can support a rod 28 that can slidingly engage the actuator 26. The rod 28
can connect to a pivoting |linkage 30, such as with a first pin 33a. The

pi voting |inkage 30 can connect to a first clevis 32a, which can be
connected to the thruster well wall 19. The first clevis 32a is shown
havi ng a pol ygon 20shape with a hole for supporting a second pin 33b, which
can be a clevis pin that engages the |inkage 30, and allows the |inkage 30
to rotate about the second pi 3b., The, act uat 26_cafn .ke, connect to the
hrust or vl |- wal 1P SRR S B0 07 uRGhY Hcthmer SR B FANIERIAR, | 0

can be a clevis pin.. The actuator 26 can be a cylinder with pi st on t hat
noves toward thefv5§§@ﬂ1WBWF3%db?Bﬁ¥%Eeeﬁﬂ§ﬂhﬁmFﬁé‘?Phﬁﬁﬁéﬂ@Q?WHhé@%ure t he
thruster nmounting flange 34 to the thruster well bottom flange 20. Figure 3
is a top view of witer prassust @rtsidedf thedloafingiveshe. dhatipuster tedrukli ragged| anp 24,
di sposed around a top portion of the thruster 6. The thruster well 18 can

be di sposed aboutantifaded ot Stdetk 6f thEDatifg Uskelr Thelthrudt8r 6 &nddpist&l a t hrust er
well wall 19 with a thruster well wall top 45 and a thruster well bottom

flanges 20. The t hpygh&d offRbhtel8t 4 ceh®ralfdlls DAYEHRMAuSEE d61138r face 31 to which
can be attached a plurality of alignnent guide plates, such as alignnment

gui de pla . httl [oF=TA IR : rto
enter thr L‘ﬁ’é’ﬁ héﬁ%@’g? gllqdjellgt t{ {h%tgﬁlg%%(t)h%l e@%h#%getdsei &&gl#g\ggiﬁ#ﬁé\@gst em
can include a plurality of test ports, such as test rt..89,. which can be
di sposed in the tHFE&IIFMABIRELRG %teaﬁgeﬂmhwwr?&ep Sedple )i g Qe
posi ti oned adj acent the thruster nounting flange 34, and a second seal 43
can be concent ri cenhscter K theeding commpgtarps, thiemvetter@apndgthe lifting eheal i ty of

al i gnment pins, such as alignnent pin 86, can provide for a fine alignnment
of the thruster 6engagddmeith Hreutihgis6nounting fl ange 34. The alignnment pins
can be cylinders of steel with dianmeters fromabout 1/2 inch and 3 inches.

I n enmpedi (gnts) trhgu@h DANHEMB Pt aCRELileE vicwPET £Ela@p uhBe®thAPROSI te the
thruster nounting tlange 34. Fasteners, such as fastener 88, can bolt or

fasten the thrustifsiRinffe HaARR: % hhistd SeliHotShfafE1h ke flange

vessel hull bottom 82. The clamp 24 is shown in a de-actuated position in
Figure 2A, and in an actuated position in Figure 2B.
[00077] The clamp 24 can include an actuator 26, which can be a hydraulic cylinder,

15 a pneumatic cylinder, a screw jack, or an electrical clamp. The actuator 26
can support a rod 28 that can slidingly engage the actuator 26. The rod 28
can connect to a pivoting linkage 30, such as with a first pin 33a. The
pivoting linkage 30 can connect to a first clevis 32a, which can be connected
to the thruster well wall 19. The first clevis 32a is shown having a polygon

20 shape with a hole for supporting a second pin 33b, which can be a clevis pin
that engages the linkage 30, and allows the linkage 30 to rotate about the
second pin 33b. The actuator 26 can be connected to the thruster well wall

19 at a second clevis 32b with a third pin 33¢, which can be a clevis pin.
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LO00851 I ndex gui des, such as index guide 46, can fix rotation of the
thruster 6. The index guides can be notches. The index guide 46 can be
connected to the inside surface 31 of the thruster well wall 19. [00086]
Al-so shown is an in-flow controller 37 and an opening 64. 5[ 00087]Figure 4
depicts three thrusters, thruster 6a, thruster 6b, and thruster 6c.
Thruster 6a is disposed in a thruster well 18a. The thruster 6b is

reans. 1aalOTH’ GBS oS e Breva i Qhth Blopt mep Bt S 51"

and engaged with a second liftjing neans 14b. The deck 51 can be machi ne
deck of the 10f | Judlbpjtopedsequsmg the biergs POtpsecirs Fthrfl?tﬁlilﬁau%lgrf?an@aa is
shown connected to a noveabl e transport device 22 that can roll along a

bri dge crane 57. 3fhe tbethowsterlwdlk battprmBangs 204b i s al so depi cted connected to
the bridge crane 57. The first lifting means 14a can have a flexible l[ift
line 16, §00g9neckigiireB37is adop Viestoflthd thringereyed] Bawith tHdclimps indlding connect or
58a, and a first sling 56a. The second lifting neans 14b can have a second

lifting eye 7b, &a86981i§dsE@x0aRNE WPFora8P of @BhAseLGONd sling 56b.
[00089] A first humah 96a 1s shown at "a controller 40 for operating a punp

38 i 1ol ;
20r asor ol foUHF ¢ aPECRMIcE Wil 1 B ARl BERIBLE Tl e

18b. An "in-flow' controller and an "qut-flow' contrqller can be used, or a
bi di rectional cont%enheye 8 uper Wg]é&’aﬁg%ﬁ‘\'}}éaf%“%‘f LWQ]éTOpl#ea“&ﬁm 38 can

be in communication with a renote actuated controller 76 for renpte contro
of the punp 38. Ahtustas well hottom fangg 288 Tihg shrustenweld wadRean Saveanmdside such
as with a valve, to allow sea water to enter the thruster wells. The thru
hul I fitting 48 caifabe3l o Whithdae bentiavhedt iphmralityy tolfi ali grem ¢nti gpid8 Platsy
operation, prior to allowing water 39 into the thruster wells, people can

be evaguated S5frogichRe ali gk ghidepldte44.The peopl e can remove the fasteners
fromthe

[00081] A thru hull fitting 48 can be used to allow sea water to enter through the
vessel hull bottom to the thruster well 18.

[00082] The system can include a plurality of test ports, such as test port 89, which
can be disposed in the thruster mounting flange 34. A first seal 42 can be

15 positioned adjacent the thruster mounting flange 34, and a second seal 43
can be concentrically disposed around the first seal 42.

[00083] A plurality of alignment pins, such as alignment pin 86, can provide for a
fine alignment of the thruster 6 in the thruster mounting flange 34. The
alignment pins can be cylinders of steel with diameters from about }2 inch

20 and 3 inches. In embodiments, the alignment pins can be tapered on the end
opposite the thruster mounting flange 34.

[00084] Fasteners, such as fastener 88, can bolt or fasten the thruster mounting flange

34 to the thruster well bottom flange 20.
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thruster nmounting flange after actuating the plurality of clanps. A top
gover, 60 is shown nounted above the thruster well 18a onto which equi pnent
can be nmounted for use in repair of other thrusters 6a-6c, such as a second
electric notor 25b and a second connecting shaft 23b fromthe second
thruster 6b. In one or nore enbodi nents, a renote control device or renote
actuated controller can be used to renptely activate and de-activate the

I 243+ he 0 b it |
cl can_ sal OGRS, ToBPCRRtEr AP Blost b @eyfar B Rbed S BEWERE, T o0,

first connecting shaft 23a, central_axis 94 of the thruster well 18b, a
mai nt enance drau dﬁ@e’@%‘,“%ﬁr‘?&n gﬁ n8i‘}bPSatT}P‘Fgm§‘?xa%}{jﬁ? 4&9‘7@‘1 beonReteH té?ntéﬁc e

draught 95 can be a level at which water is kept during maintenance of the
thrusters, and t hHesidpsurfacedd of thehmustep welavelb®.a | evel at which water is
kept during operations of the thrusters. Al so depicted is a thruster

mount i ng {00086E 3Also 8hdva issdn€in-floet tontollE0d dddagsperihg 64. vessel hul | bottom
82, a bottom cover 62, and an alignnment guide plate 44. [00095] Figure 5

is a sgde éOﬂO%‘)‘LOfFigultehlrdéﬁ&Jth%thru%&ré’,‘@tﬁrﬁst@ﬂ G Bfustécangd ddisteraed a

t hruster uman 96 i s shown operating a power source 70. [00096] The

s e el 1S TSRO Wblls iFAThAEALN 180 $heRORRE B Rushlded®D

that enabl es the nani 0 e up an e ral er eby
ra?ImSIQQQf g?ngn lgg\évlea&; Qg H{ght W;[sg:g ?véhse %83? élndTﬂ?%, gr?({] {s%%lcialgyotlile %%incgarpleglésnﬁ%a.a robot
The thruster 6¢ is shown on deck 51 of the floating vessel 21 and engaged
with a second lifting means 14b. The deck 51 can be a machine deck of the
10 floating vessel 21.
[00088] The first lifting means 14a is shown connected to a moveable transport
device 22 that can roll along a bridge crane 57. The second lifting means
14b is also depicted connected to the bridge crane 57. The first lifting means
14a can have a flexible lift line 16, a connector 17, a first lifting eye 7a, a
15 first sling connector 58a, and a first sling 56a. The second lifting means 14b
can have a second lifting eye 7b, a second sling connector 58b, and a second
sling 56b.
[00089] A first human 96a is shown at a controller 40 for operating a pump 38
connected to a conduit 36. The pump 38 can pump water 39 from a water
20 reservoir 41 through an in-flow valve 72 into the thruster wells 18a and 18b.
An “in-flow” controller and an “out-flow” controller can be used, or a

bidirectional controller can be used to move the water 39. The pump 38 can

be in communication with a remote actuated controller 76 for remote control
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[ 00097] Al so depicted are the noveabl e transport device 22, the lifting
neans. 14, the flexible lift line 16, the connector 17, the sling connector
58, the sling 56, the electric notor 25, the central axis 94, the water 39,
the thruster well bottom 10fl ange 20, and the vessel hull bottom 82.

[ 00098] Figures 6A-6B depict an enbodi nent of steps of the nethod. [00099]
F}Pure 6A Zhgmsbthat the nmethod can include formng a thruster well, as
illustrate y bo 00. 0010 The t hod.can .incl ude ¢l i at

| east a portion o(%%t %%ur{l%?%'st‘%&q‘}\é}lﬁhfgﬁoﬂ%?ﬁ 256 Fnée%igoriﬁqj(fsﬁg’tsia gggby box
102. [000101] The nethod can_include installing a plurali of alignnment
gui de pl ates, as Withayelvaitegllpy sgpwateplo ¢ t?fdbig?]‘s" ‘@e@et ydh%‘atwlni gcl ude

cl adding the thruster nmounting flange, as illustrated by box 106.

20[ 000103] The nefittiog 48 zan baigl ldd cpmgiunicatipmyithtthe pesp 38nén epesttiandj acent
the thruster nmounting flange, as illustrated by box 108. [000104] The

met hod can i ncl udgridris aldwingGvaterBoun®l thé shrasterivadlsgpeipte ¢an trasucuatddhe

thruster mounting flange to the thruster well bottomflange, as illustrated
by box5110.  [QOQRShniRE wilsNate padhié Bl bR vE HdTaltonds Bbi ki ty of
devises on an inside surface 50f the thruster well wall, as illustrated by

box 112. [000106]@%%“3?0&1%89%@@@%4 %%H&ﬁatﬂ@tﬁgpﬁxgﬁgﬁro?@ﬂn shuts to

facilitate rapid ening a fast eni ng o uster to the thruster

wel | bottomiflange, as ill r : .
00090]'jl gg top cs:ovler 68 ?st shgzvg%c?l};ltel%ioa O%EJ:_ ﬁle thruster well 18a onto which

equipment can be mounted for use in repair of other thrusters 6a-6¢, such as
a second electric motor 25b and a second connecting shaft 23b from the
10 second thruster 6b.

[00091] In one or more embodiments, a remote control device or remote actuated
controller can be used to remotely activate and de-activate the clamps 24a-
24d.

[00092] A pressure washer 90 can be used in the thruster wells to clean salt water off

15 the thrusters.

[00093] Also depicted is a second human 96b, a first connecting shaft 23a, a central
axis 94 of the thruster well 18b, a maintenance draught 95, and an operating
draught 97. The maintenance draught 95 can be a level at which water is
kept during maintenance of the thrusters, and the operating draught 97 can

20 be a level at which water is kept during operations of the thrusters.

[00094]  Also depicted is a thruster mounting flange 34, a thruster well bottom flange

20, a vessel hull bottom 82, a bottom cover 62, and an alignment guide plate

44,
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[ 000107] The nethod can include fastening a plurality of clanps around the
thruster 10and to devises in the thruster well, as illustrated by box 116.
[ 000108] The nethod can include using a rod for engagi ng the |inkage, as
illustrated by box 118. [000109] The nethod can include maintaining the
clanps in an open position, as illustrated by box 120. 15[000110] The

nmet hod can include using a |lifting nmeans to engage a thruster or portion of

a thruste illustrated. by.box.122. [00 . The method i ncl ude

st no o <0080 gt BRigRIT et Fbubren IR R Bdo e g
[000112] The nethod can include lifting portions of the thruster that may
be adversely 20afth@steed. Byhuppare?o isghoywn pperating @ goW§r 98%ces. [ 000113] The
nmet hod can include transporting the lifted thruster or portions of the

t hrust er Wi0Pe] | i Thegtiruster avetldBkis Sloywir wphiamangulitbt 66 tisposed opya hid08128.

[ 000114] The nethod can include actuating a plurality of clanps to hold the

t hruster mounti nghidcaakles d@ahspulitbLos by dide@p aneldowhahd el fHeedbgeaising
conpress the seal, as illustrated by box 130. [ 000115] The nethod can

i ncludg renoving ﬁdnwsﬂzg fn¥ 18fisttAst SRERSnMIS d6NGn RhAPSobRRkS 96 Efat ed,
as illustrated by box 13Z.

engaging the thruster 6.

[00097] Also depicted are the moveable transport device 22, the lifting means 14, the
flexible lift line 16, the connector 17, the sling connector 58, the sling 56, the
electric motor 25, the central axis 94, the.water 39, the thruster well bottom

10 flange 20, and the vessel hull bottom 82.

[00098] Figures 6A-6B depict an embodiment of steps of the method.

[00099] Figure 6A shows that the method can include forming a thruster well, as
illustrated by box 100.

[000100] The method can include cladding at least a portion of the thruster well

15 bottom flange, as illustrated by box 102.

[000101] The method can include installing a plurality of alignment guide plates, as
illustrated by box 104.

[000102] The method can include cladding the thruster mounting flange, as illustrated
by box 106.

20  [000103] The method can include positioning at least one seal adjacent the thruster

mounting flange, as illustrated by box 108.
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[ 000116] The nethod can include renoving humans fromthe thruster well, as
illustrated by box 134. [000117] The nethod can include flooding the
thruster well with water, as illustrated by box 136. 10[ 000118] The net hod
can include di sengagi ng the plurality of clanps, as illustrated by box 138.
[000119] Figure 6B is a continuation of Figure 6A. [000120] The nethod can
include lifting the thruster with the lifting neans when the thruster well

is floode i 11 ust.rat The met hod can

i ncl ude tﬂ"ﬁgg@rtlnlngﬁg Fm*¥m§m ?ﬁ§¥@¥ BR%M&?S %éh%%%}%%L5358142

[ 000122] The net hod can |ncIu e positioning t e |lifted thru ter over the

thruster well, ENSF%QOPQP% BYEEh ‘?Lgl ster well l[%@@hg@]geﬁ?e‘ HetatestibX an

i ncl ude Iomering the thruster into the thruster well using the 20alignment

gui des, as illustbet®d. by box 146. [000124] The net hod can include guiding

the thruster using at |east one index guide, as illustrated by box 148.
[000105] The method can include forming a plurality of clevises on an inside surface

5 of the thruster well wall, as illustrated by box 112.
[000106] The method can include using clamp style nuts to facilitate rapid fastening
and unfastening of the thruster to the thruster well bottom flange, as
illustrated by box 114.
[000107] The method can include fastening a plurality of clamps around the thruster
10 and to clevises in the thruster well, as illustrated by box 116.
[000108] The method can include using a rod for engaging the linkage, as illustrated
by box 118.
[000109] The method can include maintaining the clamps in an open position, as
illustrated by box 120.
15 [000110] The method can include using a lifting means to engage a thruster or portion
of a thruster, as illustrated by box 122.
[000111] The method can include using a spreader bar to engage the thruster, as
illustrated by box 124.
[000112] The method can include lifting portions of the thruster that may be adversely
20 affected by water, as illustrated by box 126.
[000113] The method can include transporting the lifted thruster or portions of the

thruster while lifted to a deck for repair, as illustrated by box 128.
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[ 000125] The nethod can include actuating the plurality of clanps to
conpress the seal, as illustrated by box 150. [000126] The nethod can

i ncl ude using allgnnent pins to provide fine alignment of the thruster onto
its mount, as illustrated by box 152. 5[000127] The nethod can i ncl ude
punpi ng the water fromthe thruster well, as illustrated by box 154.

[ 000128] The nethod can incl ude reinstalling the fasteners on the thruster
nount i ng flan e.to ho I us ange, as

f
i |lustrat é‘b““ﬁ}“]boTJ‘ﬁ%% od 8H1S ﬁtgatﬁ%gt%% t ﬁ%ofﬁgpﬁﬁ Olhotsf‘?%hé?qa {east one

test port to verify the water tight 10connecti on, as illustrated by box
157. [000130] Thempwrtigdlangn agaiey Ltﬂaretha}sgéw@&dq%f@nt 28|t Aprapresst F|S?3&strat ed
by box 158. [000131] The nethod can include using a manipulator to raise or
| ower the thrust ess,illagratdd hyshaxak3®d by box 160. [ 000132] The net hod can
i ncl ude connecting the mani pulator to power, as illustrated 15by box 162.

[ 000133] T(t(mms% hpisk @athod & dRidY $éh@ving B Plurality® f fatenaisSehittle lawgpks t he
thruster, as illustrated by box 164. [000134] The nethod can include using

a SECOﬂd lifting HEaRSatks, ég(}ﬁﬁstnla%lﬁ,g(ﬂrl@t er while holding the thruster
with the first I|ft|ng means, as Il l'ustrated by box 20166. [000135] The

ot o Bopdigbpofnd DL A% i R SO ling ¥Ghnah o F B Ger G, s 25
illustrated by box 134.
[000117] The method can include flooding the thruster well with water, as illustrated
by box 136.
10  [000118] The method can include disengaging the plurality of clamps, as illustrated by
box 138.
[000119] Figure 6B is a continuation of Figure 6A.
[000120] The method can include lifting the thruster with the lifting means when the
thruster well is flooded with water, as illustrated by box 140.
15 [000121] The method can include transporting the lifted thruster, as illustrated by box
142.
[000122] The method can include positioning the lifted thruster over the thruster well,
as illustrated by box 144.
[000123] The method can include lowering the thruster into the thruster well using the
20 alignment guides, as illustrated by box 146.

[000124] The method can include guiding the thruster using at least one index guide,

as illustrated by box 148.
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[ 000136] The nethod can include placing a bottom cover over the hole in the
thruster well bottom as illustrated by box 170. [000137] The nethod can

i ncl ude using the clanps as connected to a power unit, as illustrated by
bex 172. 5[000138] The nethod can include using a pressure washer to wash
down the thruster, as illustrated by box 174. [000139] The nethod can

I ncl ude using a power tool to install and renove the fasteners, as

i1l ustrat 176 000140], Wi |l e thes rrent have be

descri bed %03%516%&%?@0 Fany gl ﬁéﬁtB?JtH}g{fEﬁPE"rgf gﬁlampa %O%Wﬁgrtgf ood t hat
wi thin the scope of the appended clains, the enbodi nents m ght be practiced
other than as spee€pk P%’é\uﬁkyatﬁfébbb?’béﬁo herein. 15 CLAIMS 1.A system f or

lifting thrusters of floating vessels enabling for maintenance to be safely
provi ded 000126 tTheustthod cart ineludy ssiegab gmpentpinsgo provide fine alignment of

the thruster onto its mount, as illustrated by box 152.
5 [000127] The method can include pumping the water from the thruster well, as
illustrated by box 154.
[000128] The method can include reinstalling the fasteners on the thruster mounting
flange to hold it to the thruster well bottom flange, as illustrated by box 156.
[000129] The method can include using at least one test port to verify the water tight
10 connection, as illustrated by box 157.
[000130] The method can include disengaging the clamps, as illustrated by box 158.
[000131] The method can include using a manipulator to raise or lower the thruster, as
illustrated by box 160.
[000132] The method can include connecting the manipulator to power, as illustrated
15 by box 162.
[000133] The method can include using robot arms to raise and lower the thruster, as
illustrated by box 164.
[000134] The method can include using a second lifting means to position a thruster
while holding the thruster with the first lifting means, as illustrated by box
20 166.
[000135] The method can include placing a top cover over the thruster well, as

illustrated by box 168.
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5a.a lifting neans with a flexible Ilift line and a connector for extending
into a thruster well formed froma thruster well wall and a thruster well
bottom flange of a floating vessel to engage a lifting eye of a thruster or
to engage a portion of the thruster; b. a noveable transport device
connected to the lifting neans for 10transporting the thruster or the
portion of the thruster; c. a plurality of clanps for securing a thruster
nount i ng tQ the.thruster l.. bat.t f i np
compri ses @8 The BRnbbEST gl laing poily o 3pPSue MLy GRS
connected to the actuator for en eqent _with one of a plurality of clevis
pl ates, and wher eV }@ﬁgﬁmfﬁém%W?g%gngélﬂﬁ?secured to an inside surface of
the thruster well wall; d. a conduit for controllably allow ng water to

f1 ow i nt 0[Q08&37Inr Thsteethofk cdn ingludg using thegdlareps dsmonogried tog ROYET #hidsisng t he
conduit to allow the water to flowinto or out of the thruster well; f. a
punp for punping ilingrascd ey bait720f the thruster well; 20g.at |east one sea
adj acent the thruster nmounting flange for providing a water tight

connec{i o Fodmsye%et HA8thb A EMSn8ludwakihg AQtdseife W ARG90 gh BHRn tHY tHELRE,
nmounting flange; h.a plurality of a%lgnnent gui de pl ates di sposed

concentrically arégtiﬁﬁ‘st}a'fh% by box 174.

[000139] The method can include using a power tool to install and remove the
fasteners, as illustrated by box 176.
[000140] While these embodiments have been described with emphasis on the
10 embodiments, it should be understood that within the scope of the appended
claims, the embodiments might be practiced other than as specifically

described herein.

15
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thruster in the thruster well and extending from proximate the thruster
wel | bottomflange to a thruster well wall top of the thruster well wall
for a rough alignnent of the thruster to the thruster nounting flange; and
5i.a plurality of fasteners for securing the thruster nounting flange to
the thruster well bottom flange. 2. The systemof claim1, further
conprising a spreader bar with a spreader bar connector, wherein the

spr eader gipﬂﬁggnector engages both the connector and at |east one lifting
eye of th ter. 103. The systemof claim1, further conprising at |east
one index guide connected to the inside surface of the thruster well wall
to guide the thruster into a correct installation position on the thruster
wel | bottom flange. 4.The systemof claiml, wherein at |east one of the
pluralitylof aligysteanfor jlingshpistereef ﬂ@tlagdcsscbrﬁ:aablwgafnr mathésnages Wde 155, The
systemof claiml1, further conprising a rod for engaging the |inkage,
wher ei n t he actafalyrovidedrorhthdiaubtiess, thelsiystercoarpridingneunati ¢ cyl i nder. 6.
The systemof claim1, further conprising fromthree to one hundred

al i gnnent gui dg pl ag %%g?mtezh@ Wit yﬂ&ﬁble\qﬁt line dnd aT&hnedtdt ANeRfendingiido 1,
further conprising fromthree to thirty cl anps.

a thruster well formed from a thruster well wall and a thruster well

bottom flange of a floating vessel to engage a lifting eye of a thruster or

to engage a portion of the thruster;

b. a moveable transport device connected to the lifting means for
10 transporting the thruster or the portion of the thruster;
c. a plurality of clamps for securing a thruster mounting flange to the

thruster well bottom flange, wherein each clamp comprises: an actuator
adapted to extend and retract and a linkage connected to the actuator for

engagement with one of a plurality of clevis plates, and wherein each

15 clevis plate is secured to an inside surface of the thruster well wall;
d. a conduit for controllably allowing water to flow into the thruster well;
€. a controller for opening and closing the conduit to allow the water to

flow into or out of the thruster well;
f. a pump for pumping the water out of the thruster well;
20 g. at least one seal adjacent the thruster mounting flange for providing a
water tight connection between the thruster well bottom flange and the

thruster mounting flange;
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208. The systemof claim 1, further conprising fromthree to thirty clevis
plates installed in the thruster well. 9.The systemof claim1, further
conprising fromthree to one hundred alignnment guide plates in the thruster
well. 10. The systemof claim1, further conprising a top cover for

al l owi ng storage of renoved thruster conponents over the thruster well. 11.
The systemof claim1l, further conprising a bottomcover for covering an

opening formed,in the,thruster well bott f l.ange,when the.thru r.is
P red st rom t et nf oubdi HERetit sf vidks R EPERuiany SO
conprising a nmani pul ator connected to a power_ source for lifting and
turning the thrust efrusifidp dasthyster veghl ad) extegding from ﬁbq"‘)‘/métletﬂ%\‘?:ﬁli‘é‘gs“iro at

| east one rail, and wherein the at |least one rail is affixed to the inside
surface of the thruselboiten flange to artbruster el svallrtopophethmsicewelavallnr ust er
10wel | bottomflange to the thruster well wall top. 13. The system of claim
1, wherein the actu@drarroegplignaesit af thedhaster © thy tHradermoanthgl»apeiandt he
system further conprises: a hydraulic power unit fluidly connected through

a hydraulic feed i pguRid e AyvdealUbt &cﬁﬁh%ﬂﬁemufsefnﬁgwg' Nghdehe tlydraul i c
cylinder. 1514. The systemof claim 1, further conprising a water reservoir

to supply the wat er a&nﬁdiﬂ&ﬂﬁﬁﬁﬁn Il for equalizing water pressure in
the thruster well w wat er pressure outside of the floating vessel.

2. The system of claim 1, further comprising a spreader bar with a spreader bar
connector, wherein the spreader bar connector engages both the connector and at
least one lifting eye of the thruster.

10 3. The system of claim 1, further comprising at least one index guide connected to
the inside surface of the thruster well wall to guide the thruster into a correct
installation position on the thruster well bottom flange.

4, The system of claim 1, wherein at least one of the plurality of alignment guide
plates is additionally an index guide.

15 5. The system of claim 1, further comprising a rod for engaging the linkage,
wherein the actuator is a hydraulic cylinder or a pneumatic cylinder.

6. The system of claim 1, further comprising from three to one hundred alignment
guide plates in the thruster well.

7. The system of claim 1, further comprising from three to thirty clamps.

20 8. The system of claim 1, further comprising from three to thirty clevis plates
installed in the thruster well.

9. The system of claim 1, further comprising from three to one hundred alignment

guide plates in the thruster well.
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15. The systemof claim 1, further conprising at |east one alignnment pin
dlsposed concentrically in the thruster well bottom flange for positioning
of the thruster, 20wherein each alignnment pin projects through holes in the
t hruster nnuntlng flange for a fine alignment of the thruster to the
thruster nmounting flange. 16. The systemof claim1l, further conprising a
pressure washer connected to a conduit for allow ng wash down of at |east a
portion o the hr u ter T stenlof cl aim f.urt.her conpri sing a
power too 0-f or THuP¥ r@ofﬂgltnéllﬁuﬁg FHEHRA 118 cf)ﬁg]ff)%%lroewnlgg §t°ra§§n%fA sygt em
for lifting thrusters of floating vessels enabling for maintenance to be
safely prOV|deﬁm%ﬁeéN@“ﬁﬁ?ﬂ%?%?@“mPH@*§ esPewebri sing: 5a.a lifting neans
with alift line and a connector for extending into thruster wells of

fl oati ng Vesselbe stanmghigeint il f furthgr @yesisofg 4 bottest evver dor dogemngyeige | i fting
eyes of portions of the thrusters; b.a transport device connected to the

lifting means bpénidg RRGBO I ihe hriubver whil bsftérh $lafige When pherthiuster Bfliftede
thrusters; 10c.at |east one clanp for securing thruster nmounting flanges to

thruster vel | bkt @i L.apggsy. wherein each clanp conprises: an actuator
adapted to extend and retract and a |inkage connected to the actuator for

engagenent, wi t Qh?%g&t&ﬁ b O §! f¥iher HnAirRiieE hafifulabor BihfedY 2 RGRS Of

thruster well

source for lifting and turning the thruster, wherein the manipulator slidingly
attaches to at least one rail, and wherein the at least one rail is affixed to the
inside surface of the thruster well wall and extends from proximate the thruster -

10 well bottom flange to the thruster well wall top.

13. The system of claim 1, wherein the actuator comprises a hydraulic cylinder, and
wherein the system further comprises: a hydraulic power unit fluidly connected
through a hydraulic feed line to the hydraulic cylinder for powering the
hydraulic cylinder.

15 14 The system of claim 1, further comprising a water reservoir to supply the water
to the thruster well for equalizing water pressure in the thruster well with water
pressure outside of the floating vessel.

15. The system of claim 1, further comprising at least one alignment pin disposed
concenfrically in the thruster well bottom flange for positioning of the thruster,

20 wherein each alignment pin projects through holes in the thruster mounting
flange for a fine alignment of the thruster to the thruster mounting flange.

16.  The system of claim 1, further comprising a pressure washer connected to a

conduit for allowing wash down of at least a portion of the thruster.
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15d.a conduit for controllably allowng water to flowinto the thruster
wells; e.a controller for opening and closing the conduit to allow the
water to flowinto or out of the thruster wells; fa punp for punping the
wat er out of the thruster wells; g. at |east one seal adjacent the thruster
mounting flanges for providing a 20seal ed connecti on between the thruster
wel | bottom flanges and the thruster nounting flanges; h. a plurality of

| i id I ' ical | h h - '
hr st or B811 s TAROARSE shHRRG 1 bBne e e roesd (R S bR o

flanges to a thruster well wall top of the thruster well walls for a rough
al i gnnent of t FranQviRg e dastencss. t he t hrust er mounting flanges; and i.at |east

one fastener for securing the thruster nounting flanges to the 5thruster
wel | bott ®8n f | Argyetem for lifting thrusters of floating vessels enabling for maintenance to be

safely provided on the thrusters, the system comprising:

5 a. a lifting means with a lift line and a connector for extending into thruster
wells of floating vessels to engage lifting eyes of thrusters or to engage
lifting eyes of portions of the thrusters;

b. a transport device connected to the lifting means for transporting the
thrusters or the portion of the thrusters;

10 C. at least one clamp for securing thruster mounting flanges to thruster well
bottom flanges, wherein each clamp comprises: an actuator adapted to
extend and retract and a linkage connected to the actuator for
engagement with at lest one clevis plate secured to inside surfaces of
thruster well walls;

15 d. a conduit for controllably allowing water to flow into the thruster wells;

€. a controller for opening and closing the conduit to allow the water to

flow into or out of the thruster wells;

f. a pump for pumping the water out of the thruster wells;
g. at least one seal adjacent the thruster mounting flanges for providing a
20 sealed connection between the thruster well bottom flanges and the

thruster mounting flanges;
h. a plurality of alignment guide plates disposed concentrically around the

thrusters in the thruster wells and extending from proximate the thruster
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well bottom flanges to a thruster well wall top of the thruster well walls
for a rough alignment of the thrusters to the thruster mounting flanges;
and

at least one fastener for securing the thruster mounting flanges to the

thruster well bottom flanges.
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