MARINE STRUCTURE HAVING AZIMUTH PROPULSION DEVICES BACKGROUND OF THE
INVENTION 3 I. Field of the Invention The present invention relates to a floating type structure
provided with azimuth propulsion devices installed on a bottom of a hull, and more particularly, to a
marine structure in which a plurality of thrusters, which serve as azimuth propulsion devices for 10
generating propulsion force for moving a hull, are installed on a bow bottom of a bow of the hull and a
stem bottom of a stem of the hull, wherein some regions of the bow and the stern have relatively light
draft to enable the marine structure to be sailed over a shallow water area. 152. Description of the
Related Art eneral, a dvnamic position (DP) system in a vessel is a system for |dent|fy|ng a
location of the vessel4firdteH-2 SENN TNV IER VAN SN N T0) 8 ui,m%u tHeB8cation of the
vessel by using a propulsion device W|thout employlng a conventional mooring apparatus. 20Such a
dynamic position system is mainly provided in a drillship or a semi- submersible drilling vessel, which
may perform a drilling process while being sailed unlike a stationary platform dedicated to offshore oll
drilling which may perform an offshd#é Ol GR{MEHEoCESEAIINBENG BEDBhored at a certain location on
the seany means of the mooring device, an ice breaker which may be independently sailed while

breaking ice in 25polar regions, and the like.
1. Field of the Invention

The present invention relates to a floating type structure provided with azimuth
propulsion devices installed on a bottom of a hull, and more particularly, to a marine
structure in which a plurality of thrusters, which serve as azimuth propuision devices for

10 generating propuision force for moving a hull, are installed on a bow bottom of a bow of
the hull and a stern bottom of a stern of the hull, wherein some regions of the bow and the
stern have relatively light draft to enable the marine structure fo be sailed over a shallow

water area.

13 2.  Descrintion of the Relaied Art

In general, a dynamic position (DP) system in a vessel is a system for identifving
a location of the vessel through a global positioning system (GPS) and for anchoring the
tocation of the vessel by using a propulsion device without employing a conventional
mooring apparatus.

20 Such a dynamic position system is mainly provided in a drillship or a semi-
submersible drilling vessel, which may perform a drilling process while being sailed unlike
a stationary platform dedicated to offshore oil drilling which may perform an offshore oil
drilling process while being anchored at a certain location on the sea by means of the
mooring device, an ice breaker which may be independently sailed while breaking ice in
25 polar regions, and the like.

As the propulsion device employed in the dynamic position system, an azimuth
propulsion device, such as an azimuth thruster, an Azipod and the like, has been utilized,
wherein the azimuth propulsion device is an omnidirectional propulsion device provided
with a propeller which can be pivoted as much as 360 degrees, so that the azimuth

30 propulsion device allows the vessel 1o be freely propelled forward or rearward or turned.



As the propulsion device employed in the dynamic position system, an azimuth propulsion device,
such as an azimuth thruster, an Azipod and the like, has been utilized, wherein the azimuth propulsion
device is an omnidirectional propulsion device provided with a propeller which can be pivoted as much
as 360 degrees, so that the azimuth 30propulsion devjce allows the vessel to be freely propelled
forward or rearward or turned. 2 Meanwhile, due™o various advantages in the steering
performance, etc, the azimuth propulsion device has been widely utilized for not only the drillship or
the semi-submersible drilling vessel and the ice breaker but also various kinds of vessels including a

shuttle tanker, an oil oy Jiquefied natural gas (LNG) floating production storage offloading (FRSO0), an oil
or LNG floating storag&{%%{ﬁ"r@ as(?ﬁ%alt?o%aﬂlﬁ(ffs(I'—nggggchrlgg%rsf)eé:gsngng%r %"ﬁ?ﬁ‘“s%?ﬂe C()v%? the
polar regions. Exantplesspiilearniods irmahirschetrustidkéy il iwbichva zion vt ypilopdidientevibe ismi-installed
on a lower portion_of the hull.of each marine sir [ Xof ' 0] Laid
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generating the pgapysion farce formoning.thesiillds installed oncadonvensurfase of thebu tg reduce

noises and/or vibrations in a passenger ship or to enhance the efficiency in the drillship or the
semi-submersiPESeRERnEIR I DR T PRAREFGHIST the thruster, 15 however, the vessels as

described above are highlysesteictes:oha-saitesavera, shalewhvaterarea. Jp eiteriesetvadhe
above problem, a method for using retractable type thrusters to sail over a restricted.depth of water
area has been'BropSS&d, ﬂ%ﬂ%ﬁ@%@%ﬁ&%&% Q%ﬁ%“ﬁ%%?ssggﬁt‘g&%ﬁé%%% ‘W{gﬁ?}?fﬁ%nﬁsﬁll as
occasion demangisystithial Whigh®bephblitBcaailed aved & Harbioormd damahpsbiniénp hddetradtable

thrusters are 2Qretrag ﬂwithi th Wl ' other thrusters installed over a baseline of the hull
are utilil§ed to a %E\:/Ivla{ﬁéeg I?Jaﬁi% %é) 's%ﬂégo\g\?e&?f’%g ér{iastricted depth of water area.

As shown in FIG. 1, The azimuth propulsion device (i.e. the thruster) for
generating the propulsion force for moving the hull is installed on a lower surface of the
hull to reduce noises and/or vibrations in a passenger ship or to enhance the efficiency in
the drillship or the semi-submersible drilling vessel. Due to the height of the thruster,

15 however, the vessels as described above are highly restricted to be sailed over a shallow
water area. In order to solve the above problem, a method for using retractable type
thrusters to sail over a restricted depth of water area has been proposed, in which the
retractable type thrusters can be retracted within the huil as occasion demands, so that
when the hull is sailed over a harbor or a canal, some of the retractable thrusters are

20 retracted within the hull while only other thrusters installed over & baseline of the hull are
utilized to allow the hull to be sailed over the restricted depth of water area.

However, since the rewractable type thrusters have low application frequency,
frequent failure in use and difficulty in maintenance, the majority of the ship owners do not
prefer such retractable type thrusters.

25 Meanwhile, in a case where the azimuth propulsion device is installed below the
baseline of the hull, the best efficiency of the azimuth propuision device can be obtained.
However, since the azimuth propulsion device itself generally has a height of
approximately 6.0 meters or more, the azimuth propulsion device as described above
serves as considerable obstacles when the hull is sailed over a shallow sea area.

30 in addition, since the draft should be maintained to be light in order to allow the



However, since the retractable type thrusters have low application frequency, frequent failure in use
and difficulty in maintenance, the majority of the ship owners do not prefer such retractable type
thrusters. 25Meanwhile, in a case where the azimuth propulsion device is installed below the baseline
of the hull, the best efficiency of the azimuth propulsion device can be obtained. However, since the
azimuth propulsion device itself generally has a height of approximately 6.0 meters or more, the
azimuth propulsion device as described above serves as considerable obstacles when the hull is
sailed over a shallow sea area. 30In addition, since the draft should be maintained to be light in order
to allow the 3 hull to be sailed on a shallow sea area, a large quantity of cargos, passengers and
consumablBdeds sulad tot BeriH0®a HWithih HESHIMIIY SEHE e8sB&sTEFUIPALSPERERS be passed
over a shaljpwdsea.araa withautdaadingemacangosreassenger sulidgensuneapegdods: SUMMARY
OF THE INVENTION, .. . &0, eliRedment abihe Risseot ipvention.if.qpageived to solve the
aforementione pro% ems in the prior art. An"embodiment of the present invention seeks to provide a
marine structure in which a plurality of thrusters, which serve as azimuth propulsion devices for
generating a propulsion force for mgvingva Rylloarerdmnstsiacanazbow bottom of a bow of the hull and
a stern bottom of a stem of the hull, and some regions of the bow and the stern have relatively light
draft to enable the marine structure to be sailed over a shallow water area. According to an
aspect of the presef® iFREPRIBIItHE s IBFSHOBY AR 886Kt e RAVih R AMTRACPRSPtsion
devices instaigehenadevppertian ahahbdimamovertheluhtiheneim besksancbstare pontians of the hull
are composed.gha owiRife: Igtdtafporian.and Adtamaide Uohtealtaaition despachiyely, whose

draft are Iig?ﬂer than that of a ¢entral portion of the hull, and the azimuth propulsion devices are
installed ongfRe B SrIePalsfarre R myREdy AR b RtiSHE N e diaft ey RteriPR i of the
central portign, amhereémtbebavesidecand stemBidedight dragiqperions sre subsgtantallyslanted, and

wherein an Jjetal PIKoRTA% SRR RDRE REWERN L1 Ralmuin REopulain deagand the bow-side or

stem-side light dr ortion so that a propeller axis of a propeller of the azimuth propulsion device is
substantially horizofi¢afrding tppafasRishy it KRR HRIRSBFIB Y It tBR s Al the height of
lower end afsfhezazimuthpprapsisiaevileyieedsaqual lesosdnigher than! hahofkalbasdlindoéithe central

portion. bow and stern portioﬁs of fhe hull are composed of a bow-side light draft portion and a stern-side
light draft portion, respectively, whose draft are lighter than that of a central portion of the hull,
and the azimuth propulsion devices are installed on the bow-side and stern-side light draft
portions whose draft are lighter than that of the central portion, wherein the bow-side and stern-
side light draft portions are substantially slanted, and wherein an install platform is sandwiched
between the azimuth propulsion device and the bow-side or stern-side light draft portion so that a
propeller axis of a propeller of the azimuth propulsion device is substantially horizontal.

Preferably, the azimuth propulsion device is installed so that the height of lower end of
the azimuth propulsion device is equal to or higher than that of a baseline of the central portion.

The azimuth propulsion device is preferably instalied so that the height of a propeller
axis of a propeller of the azimuth propulsion device is equal (o or higher than that the baseline of
the central portion.

Preferably, the marine structure further comprises an install platform sandwiched
between the azimuth propulsion device and the bow-side or stern-side light draft portion so that

the propeller axis of the propeller of the azimuth propulsion device is horizontal.



The azimuth propulsion device is preferably installed so that the height of a propeller axis of a
propeller of the azimuth propulsion device is equal to or higher than that the baseline of the central
portion. Preferably, the marine structure further comprises an install platform sandwiched
between the azimuth propulsion device and the bow-side or stern-side light draft portion so that the
propeller axis of the propeller of the azimuth propulsion device is horizontal. 4 Preferably, the
azimuth propulsion devices are installed on the bow-side and stem-side light draft portions so that the
propeller axis of the propeller of the azimuth propulsion device is parallel with the slanting hull portion
on which the azimuth propulsion device is installed and which is inclined with respect to a surface of
the sea. If the azimuyth-propulsionidavierjsinsialiedso beipasalelwitk hevsianting suil-pastion which is
e e EChin e siachch hesea b adyiniageaa L ANs daw el dengraied by the

propeller of the azi propulsion device can be sta formed here ducing the corrosion or
resistance prHel B@t’ﬁoﬂ?? é*aﬁﬁ@& oHlmTcioh iy Heck dbs e ael %%&Vﬁtlgﬁ“‘fﬁr@fé}%ﬂ &4 ¥ marine
structure isvah@rilishigisrdavsmisgribmersitfiecdrillingode $ele azimuAgeopdisiontéeanothastalpect of the

present inventio, P&R&éﬁtﬁ&w nﬁ%ﬂxﬁi‘fi‘éPﬂ&%ﬁH&’i‘f&&f?ﬂ@@m&%@H@ﬁ&@’s&fﬁ%‘EIMQ fropulsion

devices mstalle on a low portio Il to move the hull, wherejn all the azi i}i ro uIS|on devices

are installed b*naé"ﬁﬁﬂﬁ%fflbgﬁ s S drasens g Ry s RS 6 e e R BUIGRBY" fhoél hull,
thereby enabling thebmabhelstnedtulnertoybredsaile droveraish atl owisemapb e Wwritaoie thellight draft

portions are gubstantially, slaated, angwbgrein an install platform is sandwiched between the azimuth
propulsion devices a the i ht draft portions so thla]tl{% ro eller axis ohlaﬁ)rﬂpeller OI the azimuth
o

propulsion devices'af E@uB’sf RS oM BiREAT 2 4 eml_t%la Urther aspect of the invention,

there is provided aMMﬁ@&t@@@ﬁ@%o@Hﬁﬂ%lﬁg%ﬁ @rzmmtmmmmsrb%em@w@ﬁa%%ﬁl% low portion
of a hull to mmmms;wﬁm@mamm Bﬁ@aﬂ!@lib@ﬂe\iz\ib&@mﬁt@mar@ﬂal&Wﬁ&ﬁdﬂhﬂ% aullottom which

is modified to form algE td%fgl | Qg‘z%\{ab ga relratlve ge}gt 95%}&%?91% qgéﬁpglt&pg&g%smn device

is installed 5N the I’Lh por |on to preven apacity of the cargo from being reduced,

wherein the"hght éi‘@cftlbdrﬁ%iﬁfl@% Sty Esredon ] WRdHn LETRREEIBINE A TR dwiched
between therazimuih pregusion:devietansihedighvhekait hotign dofthat dopropelidsanislof a propeller

of the azimyif piORMISIAR 47 e I8 RaBAal A9l BRIFF, DESCRIETION OF-RHE

DRAWINGS 1is a side view illustrating schematically a marjne structure havn
conventlonéll%liﬁﬁiﬁl?tpﬁl{?ﬁh@%’ﬁrﬁe%ﬂctéat 2 prqﬁfgerzaigs 25BN eﬁlﬁét SR SERSMIRHE qu a marine

structure hakivigaumazivaathabsopuigiofridevice according to a preferred embodiment of the present
invention; and According to a further aspect of the invention, there is provided a marine structure

comprising an azimuth propulsion device installed on a low portion of a hull to move the hull,
wherein a portion of the huil on which no cargo is loaded has a bottom which is modified to form
a light draft portion having a relatively light draft and the azimuth propulsion device is installed
on the light draft portion to prevent the load capacity of the cargo from being reduced, wherein
the light draft portion is substantially slanted, and wherein an install platform is sandwiched
between the azimuth propulsion device and the light draft portion so that a propeller axis of a

propeller of the azimuth propulsion device is substantially horizontal.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view illustrating schematically a marine structure having a conventional
azimuth propulsion device;

FIG. 2 is a side view illustrating schematically a marine structure having an azimuth
propulsion device according to a preferred embodiment of the present invention; and

FIG. 3 is a side view illustrating schematically a marine structure having an



FIG. 3 is a side view illustrating schematically a marine structure having an azimuth propulsion device
according to a modified embodiment of the present invention. DESCRIPTION OF THE PREFERRED
EMBODIMENT 5 Hereinafter, preferred embodiments of the present invention will be described in
detail with reference to the accompanying drawings. ; A marine structure mentioned herein is a
concept including structures and/or vessels used to be floated on the sea and provided with an
azimuth propulsion device by to which a propulsion force utilized for moving a hull can be generated.
For example, the marine structure comprises all the structures and/or vessels such as a drillship or a

example, the mar . res els suct .
semi-submersibe g RRSPh AN s iesket, 3 ERBR (laranpipdusion.starage.and.offoading),

a FSRU (floating stor cation unit) and the like. According to the present invention, as

shown in FIG. 2, a hull 1 is manufactured to 15 be shaped so that some region (a bow-side light draft
portion 2) in a bow side of the hull 1 and some region (a stern-side light draft portion 3) in astern, side
of the hull 1 have drafts which are Iiﬁ}hter than that of a centraln(é)ortion 4 of the hull I. Herein, the term

"light draft" means that a p&?ﬁ&?@f} B %&%3@%@?&% %ﬁ%%ﬂ%%erged under the

water, that is, the distance between the surface of the water and a lower end of the 20 portion of the

hl et o2 I el sl i i desp il e o painf e b
surface of the waidirardrtfiedowes énchofdhrpgortipdrafitheshull referred to as deep draft is long.
A marine structure mentioned herein is a concept including structures and/or
vessels used 1o be floated on the sea and provided with an azimuth propulsion device by
10 which a propulsion force utilized for moving a hull can be generated. For example, the
marine structure comprises all the structures and/or vessels such as a driliship or a semi-
submersible drilling vessel, an ice breaker, a FPSO (floating, production, storage and
offloading), 2 FSRU (floating storage and regasification unit) and the like.
According to the present invention, as shown in FIG. 2, a hull | is manufactured to
15 be shaped so that some region (a bow-side light draft portion 2) in a bow side of the hull |
and some region (a stern-side light draft portion 3} in a stern side of the hulf 1 have drafts
which are lighter than that of a central portion 4 of the hull 1. Herein, the term “light
draft” means that a portion of the hull referred to as light draft is lightly submerged under
the water, that is, the distance between the surface of the water and a lower end of the
20 portion of the hull referred 1o as light draft is short while the term “deep draft” means that
another portion of the hull referred to as deep draft is deeply submerged under the water,
that is, the distance between the surface of the water and the lower end of the portion of the
hull referred to as deep draft is long.
Since it is required that the hull 1 basically bas a streamline shape, it is preferable
25 that a bow-side transition portion 5 is formed to slantingly connect the bow-side light draft
portion 2 and the central portion 4 so that a stepped portion cannot be formed between the
bow-side light draft portion 2 having relatively light draft and the central portion 4 having
relatively deep draft. Likewise, it is preferable that a stern-side transition portion 6 is
formed to slantingly connect the stern-side light draft portion 3 and the central portion 4 so

30 that a stepped portion cannot be formed between the stern-side light draft portion 3 having



Since it is required that the hull 1 basically has a streamline shape, it is preferable 25 that a bow-side
transition portion 5 is formed to slantingly connect the bow-side light draft portion 2 and the central
portion 4 so that a stepped portion cannot be formed between the bow-side light draft portion 2 having
relatively light draft and the central portion 4 having relatively deep draft. Likewise, it is preferable that
a stern-side transition portion 6 is formed to slantingly connect the stern-side light draft portion 3 and
the central portion 4 so 30that a stepped portion cannot be formed between the stern-side light draft
portion 3 having 6 relatively light draft and the central portion 4 having relatively deep draft. FIG. 2

shows that the. Gen(ca) Rorion.# SasAnappiPKmAlel RorizeRialbaliom sustage, the bow-side light
(0] ace

draft portion 2'has a bottom sur which is gradually descended and then steeply ascended towards

the bow side of the hufil§ .18 bR RIS SeRiBhRSFERE AulEaff TP SRR PR RRPEMon 3 has

a bottom surfaggayhichyis inclingd tedae aradually ascendeditowasds thersterasicle f thaiulyl.
However, the present invention is not limited to the shape of the hyll a ﬁgﬁew?c{ a_lf)oveélgc\)/vill he
apparent that #RESSPESE Ot PamSRER BEAPHdE S SR8 Bt Sﬂﬁ h Which 'the’Bow-&ide light

draft poytion 2 ¢ she stesnrsidediphicdsaitzpettdn:B: e sppioxintately othorizoritat botidmisurfaces
or another shape_of the hull in which the bow-side light, draft portion 2 and the sterm:side li raft
portion 3 have* fﬁ‘r‘i‘ﬁf{wg“b ﬁdﬂ?%ﬁ?gc%%%ﬁ%ﬁg%ag(%a ﬁaﬁ§e§sélé'%d‘£i??oew%§i ?he ET(?&?&: gjié'étgg??d the
stern side, respestiuelyventio lve tgightiofithe howssitedfgthedralft portserdanhapdie-eqlialtd Wat of the
stern-side light draft portion 3. Alt i llystrates that fwo. azimuth propylsigRogyices-15 10
are installed oﬁ%ﬁ%%é%ﬁ%g ﬁéﬁ? é)(rl({'ﬁp %%%%E%l %%1(%%%0 .azimutha%gropulsion devices 10 are installed
on the stern-sidddiglahtranfbaitinmg 2rtedrésereinvéitdiehs ABimMBdto I HRIAIBPEMME \zimuth

propulsipn deviges, If twp azimutbrprapsisipride\icss areipstalled amrachobihesawigidatight draft
portion 2 and the stern-side light draft portion 3, it is preferable that the two azimL%th ropulsion devices
are not arrange@tiira Rrarggtern-side light draft portion 3 have sianting botiom surtaces which are

gradually ascended toward the bow side and the stern side, respectively.
The height of the bow-side light draft portion 2 may be equal to that of the stern-
side lght draft portion 3. Although FIG. 2 illustrates that two azimuth propulsion devices
15 10 are installed on the bow-side light draft portion 2 and two azimuth propulsion devices
10 are installed on the stern-side lght draft portion 3, the present invention is not imited to
the number of the azimuth propulsion devices. If two azimuth propulsion devices are
installed on each of the bow-side light draft portion 2 and the stern-side light draft portion
3, it is preferable that the two azimuth propuision devices are not arranged in a line in the
20 Jengthwise direction of the hull 1 but diagonally arranged to prevent the two azimuth
propulsion devices from being interfered with each other. In addition, three azimuth
propulsion devices arranged in a triangular shape may be installed on each of the bow-side
Yight draft partion 2 and the stern-side light draft portion 3.
Although the difference in height between the bow-side light draft portion 2 and
25 stern-side light draft portion 3 and the central portion 4 can be varied depending on the
dimension of the azimuth propulsion device 10 to be used, the difference in height between
the bow-side light draft portion 2 and stern-side light draft portion 3 and the central portion
4 can be determined such that the height of a propeller axis of a propeller of the azimuth
propulsion device 10 is approximately equal to or higher than that of a baseline of the

30 central portion 4, Alternatively, the difference in height between the bow-side light draft



20 lengthwise direction-of the hull 1 but diagonally arranged to prevent the two azimuth propulsion
devices from being interfered with each other. In addition, three azimuth propulsion devices arranged
in a triangular shape may be installed on each of the bow-side light draft portion 2 and the stern-side
light draft portion 3. Although the difference in height Igetween the bow-side light draft portion 2 and 25
stern-side light draft portion 3 and the central portion 4 can be varied depending on the dimension of
the azimuth propulsion device 10 to be used, the difference in height between the bow-side light draft
portion 2 and stern-side light draft portion 3 and the central portion 4 can be determined such that the

height of a propalel axis,etaRIoRelRfOWIR acimull papuisiondeviee: A4 's apprimateiy.aqual to

or hither than that of a baseline of the 30central portion 4. Alternatively, the difference in height
between the bewelsidiat lightigrait of goltiorr Zeth@ktbensiguiig BRrf PoATSIES Hhé thigeird portion

4 can be deterfinediguich that dhesheight of adowergnd:atihe azimuth propulsion device 10 is equal
to or higher than that of the baseline of the central portion 4, According to the marirg strLg%;iI;r,e shown
i

in FIG. 2, if the baselifs 6PHBEHAIINS SPABEHSHYEMEE ST By f5erabte th & HOpEIRT BRS¢ the
pro%ellerh of the,aziBHHvREOPISivREevicadi:tathe hosizosntalkysingtaledyrapeinstall platfazimdih may be
sandwiched between.the azimuth propulsion device nd the haselipe of, the hull, so that.th
it propuRH ARG oy e EATEA e Tl R o I Bh e SReg the
propeller is hotizoniad, hestatetflguofield maly becfobraed tarcmdtiveoprbpéiidl to (Opteyemnthd
propulsive force from.being lost. eferrj FlG, 3 NGk ifi sent
invention, unlike 1 %@gég%#%lfaeti%}n% o%n?ﬁ%. Si,lt %%tz%i%%&%%&ﬁbf%eﬁﬁwg E%g%lgt%eei?r?stalled

without an additiorrabirdialliplaetirenielen sidble Baselfivdomee Prlfdsms: OB NeEsHIEly, the
azimuth, propulsion.gevicsdQ may Brinsialied;sg fhat the propeller axis

Referring to FIG. 3 showing a modified example of the present invention, unlike
the configuration shown in FIG. 2, the azimuth propulsion device 10 may be installed
without an additional install platform even if the baseline of the hull is not horizontal
Accordingly, the azimuth propulsion device 10 may be installed so that the propeller axis

15 of the propeller is not horizontal but slanted depending on the slanting degree of the hull in

a portion on which the azimuth propulsion device 10 is installed. 1In this case, it 1s

- possible to utilize the shape of the hull in order to install the azimuth propulsion device 10,

so that the flow field around the azimuth propulsion device 10 may be stably obtained.

FIG. 3 also shows an entarged view of only the second azimuth propulsion device from the

20 bow side in which the slanting angle of the second azimuth propulsion device is indicated
as “8.” However, this structure is only exemplarily illustrated.

If the azimuth propulsion device 10 is installed to be parallel with 2 slating hull
portion 12 which is inclined with respect to & surface of the sea, the present invention may
be advantageous in that the flow field generated by the propeller of the azimuth propulsion

25 device can be stably formed, thereby reducing the corrosion or resistance of the bottom of
the hull which may be caused due to cavitation. Although FIG. 3 shows that only the
second azimuth propulsion device from the bow side is installed on the slanting hull
portion 12 in the bow-side light draft portion 2 which is inclined with respect to the surface
of the sea, this structure is only exemplarily illustrated.

30 According to the present mvention as described above, without manufacturing the



15 of the propeller is not horizontal but slanted depending on the slanting degree of the hull in a
portion on which the azimuth propulsion device 10 is installed. In this case, it is possible to utilize the
shape of the hull in order to install the azimuth propulsion device 10, so that the flow field around the
azimuth propulsion device 10 may be stably obtained. FIG. 3 also shows an enlarged view of only the
second azimuth propulsion device from the 20bow side in which the slanting angle of the second
azimuth propulsion device is indicated as "0 ." However, this structure is only exemplarily illustrated.
If the azimuth propulsion device 10 is installed to be parallel with a slating hull portion 12 which is
inclined with respect to a surface of the.sea, the present invention may be,advantageous in that the
flow field gen:tr)é%% Fi/u %lagep?(%%&ﬁe!'}ﬂg Tfﬁje%fzfr%lﬁpfhgf)ar%né‘u Is}?%e es\lllgelgoctagﬁ %nsltia%%%ﬁ%oe‘% thereby
reducing the ceidesight crafigistiinee bt Juthoriral thel kit swdiich dndigliedeallpetidne theemgtation.
Although FIG. 3 shows that pply the,secapdazimuth propulsiopdeyics, romihe how sigeis dnstalled

on the slanting hull portion 12 in the bow-side |I§ht draft portion 2 which is inclined with respect to the
surface of the SaEHHIPEIRISHIRR J8VERTY BRERFAHERY iI108tPEBd 0BEAERBIdIMYRFhE Bréddtinhifention as
described aboveswitheut:mreRuactdENG i potiamisvHrcephibeid withihevsame ghaftfrom the

bow side to the stern side, the bow-side light draft portion 2 having light draft and the stern-side light
draft portion 3 HaVRHERGHPGFIPHRS fMMetPUP a8 M TEGOHE STANETBBR ST Mt thE SIERPHER on
which the azimuthhpreputsioniagievices are installed. As such, on a canal in which it is difficult to secure

the draft or on a shallow harbor n@hv%rl]#gt the deé)th of Wat%iss%gac%ow it is. possible to enhance the
e loa

mobility of the hull and‘%iﬁ) sechfe crﬁﬁf%c%?? gi?’l s AUITA pro%é?t‘fgrﬁutoet?‘lzemsnétélu%(aj Faft.

As compared withithesetractable:type thruste tpthdaihwve rtiverarmuthipropetsionide ieenisnance

advantﬂgeous é@s\{i%dogagq sfsa%u&%{ﬁ%%g&cy in use, inexpensive maintenance 10cost, and easiness
in maintenance. ”  In addition, even if the marine structure to which the present invention is applied

is a cargo ship, the centrarpeioreehtifeliumoriiesinasue &n wislh(hamigsdas $16a8i fgrapak is not
volumetrically rg%&go%m&ﬁ spefpgionsdn thehowsideapddbe.siemnside aie.confiquradtg have

light draft, so that the Toad capacity for cargo is not adversely . .
space is not volumeirically reduced while some regions in the bow side and the stern side

are configured to have light draft, so that the load capacity for cargo is not adversely
15 influenced.

According to the present invention as described above, the marine structure is
provided in which a plurality of thrusters, which serve as the azimuth propulsion device for
generating a propulsion force for moving the hull, are installed on a bow bottom of the
bow and a stern bottom of the stern, wherein some regions of the bow and the stern have

20 relatively Hght draft to enable the marine structure to be sailed over a shallow water area.

Although the present invention have been described with a specified embodiment,
it will be apparent to those skilled in the art that various modifications, changes and
variations can be made thereto within the scope of the present invention and the appended

claims.  Therefore, the aforementioned descriptions and the accompanying drawings

]
tn

should be construed as not limiting the technical spirit of the present invention but

illustrating the present invention.



ISinfluenced. According to the present invention as described above, the marine structure is
provided in which a plurality of thrusters, which serve as the azimuth propulsion device for generating
a propulsion force for moving the hull, are installed on a bow bottom of the bow and a stem bottom of
the stern, wherein some regions of the bow and the stern have 20relatively light draft to enable the
marine structure to be sailed over a shallow water &rea. Although the present invention have been
described with a specified embodiment, be apparent to those skilled in the art that various
modificatio%ﬁ%ﬁ@g@ns can be made thereto within the scope of the present invention
and the appefnt = ‘e, the aforementioned descriptions and the accompanying
drawings 25should be construed as not limiting the technical spirit of the present invention but
llustrating the preseptiaNealan, @ WHATRGhAMPRS: b AN SIHGIII AR YBkAF MUt
propulsion devices installed on a low portion of a hull'to move the hull,

of a huil to move the huli,

wherein bow and stern portions of the hull are composed of bow-side and stern-
side light draft portions, respectively, whose drafis are lighter than that of a central
portion of the hull, and azimuth propulsion devices are installed on the bow-side and
stern-side light draft portions whose drafts are lighter than that of the central portion;
wherein the bow-side and stern-side light draft portions are substantially slanted; and
wherein an install platform 1s sandwiched between the azimuth propulsion device and the
bow-side or stern-side light draft portion so that a propeller axis of a propeller of the

azimuth propulsion device is substantially horizontal.

2. The marine structure as claimed in claim 1, wherein the azimuth propulsion
device is installed so that the height of a lower end of the azimuth propulsion device is

equal to or higher than that of a baseline of the central portion.

3. The marine structure as claimed in claim 1 or 2, wherein the azimuth propulsion
device is installed so that the height of a propeller axis of a propeller of the azimuth

propulsion device is equal to or height than that of a baseline of the central portion.



wherein bow and stern portions of the hull are composed of bow-side and stern-side light draft
portions, respectively, whose drafts are lighter than that of a central portion of the hull, and azimuth
propulsion devices are installed on the bow-side and stern-side tight draft portions whose drafts are
lighter than that of the central portion; wherein the bow-side and stern-side light draft portions are
substantially slanted; and wherein an install platforh is sandwiched between the azimuth propulsion
device and the bow-side or stern-side light draft portion so that a propeller axis of a propeller of the
azimuth propulsion device is substantially horizontal. 2. The marine structure as claimed in claim 1,
wherein the azimuth propulsion device is installed so that the height of a lower end of the azimuth
propulsion device Thequaito eirhigherahateitnat ohadbaselinkcofttredontdiiportivherinTihe marine
structure ag glaimed,in glaimn. L 964w &egg%gh&gﬁ%&gf%lgi‘pégsgﬁvice is installed so that the
height of a propeller axis ot a propeller of the azimuth propulsion device is equal to or height than that
of a baseline of the central portion. 10 4. The marine structure as claimed in any of the preceding
claims, wheyein the marinestiugivredsaAilshipgLasePisHRmesiplasdilling vessehaR.dA marine
structure comprising a plurality of azimuth propulsion devices installed on a low portion of a hull to
move the hal,2 low persiaieln fHE L AmEsrSptision devices are installed on a light draft portion
whose draft is lightefibiam thatf hedest Repitn.af dbedulbthaiely-enablingrhemasnesiructure to

be sailed over a shallow sea area; whereln the light draft ions are substantially slanted; and

i eroim an T B R A Ga e e G Ur BCTTB R Ee L8 TR gt cra

portions so shattarprapelesdns efarpiogeliriofitic azimuthe-praptisioniderieasmneicogtantially
d%e installﬁd on a low portion of
r

horizontal. 6, A marjpe structure comprising an azimuth propulsion.dev.
o P 1o R THB T, BRI REIPER SRS 5 R e HALE pottom
which is madifiedstorfdavicadigid drafighoriiaft having aadiativebyfightrdraft aiobtbesizimtithepropulsion
device is in%%?rllll% on thc—i Ifgrrﬂt g‘rnacfé Spé)rgig)u% :;[Ec))a &[)nra l/eﬁ(t) ltp%A%?d capacity of the cargo from being
reduced wherein ?E;lhf ra?t portion 1S substan ia y slanted; and wherein an install platform is
sandwiched between the azimuth propulsion device and the light draft portion so that a propeller axis

of a propeligr of the JZIRIRIARMSIARARKICE &f WRSANYANAGEFUMALe instalied on a low
portion of a hull to move the hull,

wherein a portion of the hull on which no cargo is loaded has a bottom which is

modified to form a light draft portion having a relatively light draft and the azimuth

propulsion device is installed on the light draft portion to prevent the load capacity of the

cargo from being reduced wherein the light draft portion is substantially slanted; and

wherein an install platform is sandwiched between the azimuth propulsion device and the

light draft portion so that a propeller axis of a propelier of the azimuth propulsion device

is substantially horizontal.



