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EXPANDABLE FLOATING STRUCTURE

TECHNICAL FIELD -

The present invention relates broadly to a floating structure and more
particular 0 a floating structure formed by a plurality of modular ﬂoéting units, a
method for forming a ﬂoat[ng structure, and a method for stab;hsmg a plurahty of
modular floating units’ Imed abreast.

BACKGROUND

Offshore floating structures have been widely discussed in the literatures
of the maritime industry. Numerous uses for offshore floating structures such as
floating airports, floating wind/solar power- plants, floating industrial facilities,
floating habitation. faciiities, efc. have l' been proposed or discussed. However
currently, only the offshore. oil and gas industry has widely implemented the use
of offshore floating structures. The offshore floating structures in the offshore oil
and gas industry are generally in the form of Tension Leg Platform, Semi-
submersible platform, Truss Spar platform or Floating Production Storage and

‘Offloading (FPSO) unit.

Other than the FPSO units, Whicﬁ are typically ﬂoating structures

* converted from oil tankers, the .other types of floating structures are usually
‘customized platforms specially designed and built for the purpose. Further, these

platforms are generally moored to the seabed via complex mooring systems.

Current conventional téchnology in designing and-, building offshore X
floating structures are mostly-based on the above customized design concept,
where floating structures are designed and built for a specific purpese. However,
these custom built structures can be costly and the design may be- complex, thus
inhibiting the expansioﬁ of the usage of offshore floating structures into other
areas as discussed in the various literature of the maritime industry. The FPSO
design, which only. involves the conversion of an oil tanker to a fioating structure;

can be relatively cheaper and easier fo implement. However, a single vessel may
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_' not provide sufficient space for the other usages proposed in the literature.

Further, a single moored converted vessel may be subject to environmental

B forces such as wind or tidal currents resulting in the rolling, pitching éhd yaWing

of the vessel. This may render the single moored converted vesseal unsuztable for
the other uses as mentsoned abo\fe

A need therefore exist tq provide solutions that seek to address at least

. some of the ‘abové problems hindering the ‘expansion of the usage of floating

structures In other areas.
SUMMARY
fn accordance with the first aspect of the preseént invention, there is

provided a method for .forming a floating structure, the method comprising
providing a plurality of modular floating units including three or more tunnel

~ thrusters; aligning the plurality of modular floating units wherein each of the three
" or more tunnel thrusters of each of the plurality of modular fioating units are

aligned to each of a corresponding three or more tunnel thrusters on én adjacent
modular floating unit; and operating at least one of the three or more tunnel
thrusters of each of the pluralitj of modular fioating units to generate at least one
horizontal piliar of water flow, wherein the at least one horizontal pillar of water
ﬂbw skewers each of the plurality of modular floating units longitudinally through
one of the three or more iunnel thrusters thereof.

The siep of aligning the plurality of modular floating units ‘may further
comprise aligning the piurality of modular floating units by adjusting draft and trim
of each of the plurality of modular floating units via ballast means; and aligning
the plurality of modular floating units by maneuvering each of the plurality of
modular floating units via propulsion means. |

The step'of aligning‘the- plurality of modular floating units may further
comprise the step of monitoring the position and orientation of each of the

plurality of modular floating units via position monitoring means.

. The step of ailgnmg the plurahty of ‘modular floating units may further
comprnse the step of controlllng and momtorlng the ballast means, the propulsmn
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means and thé position monitoﬁng means of the plurality of modulér floating units

via a centralized control means.

E The step of controling and monitoring may further comprise
communicating between the ballast means, the propulsion means and the
position monitoring means of the plurality of modular floating units and the

centralized control means via communications means.

The step of aligning the plurality of modular ﬂoating units may further
comprise the step of determining the amount of ballastmg and maneuvers
required for aligning the tunnel thrusters via computenzed means.

The step of operating at ieast one of the three or more tunnel thrusters to
generate at least one horizontal piliar of water flow may further comprise the step

of first starting at least one of the three or more tunnel thrusters of a modular

floating ‘unit on one end of the floating structure,- subsequently starting a
correspt_)ndingj one ofmthe three or more tunnel thrusters on an adjacent modular
floating unit, and continue starting corresponding ones of the three or more
tunnel thrusters on the following adjacent modular floating units until all the
corresponding ones of the three or more tunnel thrusters on all the modular
floaling units are started, wherein the pillar of water flow generated by the

corresponding ones of the three or more tunnel thrusters skewers each of the

- plurality of modular floating units.

| The step of operating ét ieast one of the three or more tunnel thrusters to
generate at Jeast one horizontal pillar of water flow may further comprise
synchronizing. the corresponding ones of the three or more tunnel thrusters of the
p!urality of modular ﬂoating. units generating the horizontal pillar of water flow to
operate substantially at the séme- water flow rate.

" The method for forming a ﬂoatlng structure ray further comprlse the step

of mooring one of the plurality of modular floating units.

The. method for forming a floating structure may further compnse the step
of conf gunng the plurahty of modular ﬂoatlng units for use as a single floating
structure. '



There is also disclosed a floating structure comprising a plurality of modular
floating units, and wherein the plurality of modular floating units include three or more
funnel thrusters, and wherein the three or more tunne! thrusters of each of the plurality
of modular floating units are aligned to the corresponding three or more tunnel thrusters
of an adjacent moduiar floating unit.

The plurality of modular floating units may further comprise ballast means for
adjusting the draft and trim af the plurality of modular figating units; and propulsion
means for maneuvering the plurality of modular floating units.

The plurality of modular fleating units may further comprise position monitoring
means for monitoring the position of the plurality of modular floating units.

The fioating structure may further comprise centralized control means for
centralized controlling and monitoring of the ballast means, the propulsion means and
the positiori monitoring means.

The floating structure may further comprise communication means for
communicating between the centralized control means and each of the plurality of
modular floating units. )

At least ane of the plurality of modular ficating units may further comprises a
offshore mooring system.

According to a second aspect of the present invention, there is provided a
method for stabilising a plurality of meodular floating units lined abreast, the method
comprising generating at least one horizontai piiliar of water flow for connecting the
plurality of modular floating units, wherein the pillar of water flow skewers each of the
plurality of modular floating units.

The method for stabilising a plurality of modular floating units lined abreast may
further comprise turning the plurality of floating units to a favourable orientation taking into
consideration the prevailing wind, current and weather conditions, and maintaining the
plurality of floating units in the favourable orientation.
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The step of maintaining the plurality of floating units may further comprise
generating a first horizontal pillar of water flow near a bow of each of the p!urality-' of
modular -floating units, :generating a second ‘h'ori-zontal pmér of water flow |
substantially in a midship of eabh of the pluraiity of modular floating units, and

' geherating a third horizontal billa-r of water flow near a stern of each of the plurality of
‘modular floating units, and wherein the first and the third horizontal pillar of water

flow are in the_ same direction, and wherein the second horxzonta! piliar of water flow

igin an opposate direction from the first and the thnrd honzontal pillar of water flow,

BRIEF DES_CRIPTION c_)F THE DRAWINGS

Embodiments of the invention will be beiter understood and t:eédily apparent to one

of ordinary skill in the art from the following written description, by way of example

7 only, and in conjunction with the drawings, in which:
15

FIG. 1 shows a perspecti\)e view of a modular floating unit of a floating structure
according to an éxampie embodiment of the present invention;

' FIG. 2 shows a top view of a floatmg structure according to an example embodment

of the present invention;

FIG. 3 shows a perspective view of a floating structure according to an exampie
embodiment of the present invention; ' '

FIG. 4 shows a perspective view 6f a floating ‘structure according to. an example
embodiment of the present invention .with a different configuration of
communication means and centralized control means as shown in FIG. 3;

FIG. 5 shows a flow dlagram 500 illustrating a method of formmg the floating
structure 200 shown in FIG. 2;

FIG. 6 shows a top view of a floéting structure according to an example embodiment
of the preseht invention with a different configuration and combination of horizontal
pillars of water flow as shown in FIG. 2;

FIG. 7 shows a perspective view of a modular fioating unit of a floating structure
according to another example embodiment of the present invention; and
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FIG. 8 shows a top view of a floating structure accordmg to another example
embodlment of the present invention;

DETAILED DESCRIPTION

A fioating structure according to embodiments df_ the preser\t invention is
baéed_ori c:o_nverting existing vessels or building new vessels/barges for use in
forming a modular and expandable floating structure. According fo embodiments

-of the present invention, a- stable and large ﬂoatlng structure may be formed. by

the conf guratrons and methods as descnbed herewith.

FIG 1. shows a perspective view of a modular floating unit 100 of a
floating structure according to .an embodiment of the present invention. The '
modu'lar floating - unit 100 of the floating structure as shown in FIG.1 is in the
shape of a vessel. The modular fioating unit 100 of the floating structure may be

an existing vessel converted to be used or new vessels built for use to form the -

'ﬂdating structure. 1t is understood that the modular floating unit 100 may also be

in the form of floating barges or platforms customized for the purpose.

As shown in FIG.1, the moduiar ﬂoatingIUnit 100 df the floating structure
includes a bow tunnel thruster 102, a midship tunnel thruster 104 and a stern
tunnel thruster 106. It is undersiood that variation in the number _énd disposition
of tunnei thrusters may be possible. FIG.1 is provided by way of an example
only. The tunnel thrusters 102, 104, 106 may be operated and controlied
individually such that the "rhod'uiar floating unit 100 may be turned or moved
laterally/sideways. For example;, when-thé- bow tunnel thruster 102 and the stern
tunnel thruster 106 are thrusting in opposrte directions, the modular ﬂoatlng unit
may be turned. When all the tunnel thrusters 102, 104, 106 are thrusting in the
same direction, the modular floafing unit may be moved laterally/sideways.
When the bow tunnel thruster 102 and stern tunnel thruster 106 are thrusting in
the same direction, and the midship tunnel thruster 104 is thrusting in an
opposite direction from the bow tunnel thruster 102 and the stern tunnel thruster

1086, the modular fioating unit 100 may maintain its orientation and position.

Further, as illustrated in FIG. 1, the modular floating unit 100 of the
floating siructure also inciudes onboarrd ballast means 110 for adjusting the draft
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and trim of the modular floating unit 100 of the "ﬂoating s;trhcture. As shown, the
modular floating unit 100 of the floating structure further includes propulsion
means 108 fof maneuvering the modular'ﬂoating unit 100 . The ty'pé of propuision
means 108 may vary. By way of example and not fimitation, the propulsion
means 108 may be pro_peliérs and a rudder system, water-jet system,'imbeller

system, Voith Schneider propeller system, azimuth propulsion system, or any

cqmbina_ﬁon thereof.

In addition, the modular floating unit 100 of the floating structure also
includes position monitoring means 112 for providing feedback on the position of

the modular floating unit 100 of the floating. structure. The position monitoring

'means 112 may be in the form of a Global Positioning System or an inertia
Positioning System. The position monitoring means 112 may provide three
dimensional position information or two dimensional position information of each
en;j of the modular floating unit 100. It is understood that the number and
variation in the position ‘monitoring means 112 niay be possible. For exampie, it

" is possible to place the position monitoring means 112 at the respective tunnel
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thrusters 102, 104 106 to measure and monitor the -position ‘of the respective

tunnel thrusters 102, 104, 106. FIG 1. is proyided by Way of an example only.

The ttinnel thrusters 102, 104, 106, the ballast meahs 110, the propulsion
means 108 and the position monitoring means 112 may be locally controlied and " -
monitored af the respecﬁve locations onboard the modular floating unit 100. They

may also be remoteiy controlied and monitored via a remote control means 114.

. The rermote contro! means 114 may be iocated in the engine control room or in

the bridge of the modular floating unit 100. In FIG. 1, the remote control means

114 is shown fo be located in the bridge of the modular floating unit 100. FIG.1 is

provided by way of an illustraiion only.

The remote control means 114 may. control and mdnitof the tunnel
thrusters 102, 104, 108, the ballast means 110, the propuilsion means 108 and

the position monitoring means: 112 via communication means 116. The

communication means 116 may be in the form of wired/cable communication or
wireless communication.

In an example embodlment the tunnel thrusters 102, 104, 106 the ballast

means 110, the propuismn means 108 and the position monitoring ‘means 112 7
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may be’ dlrectly connec:ted via wired communicatton or wweless communication
to the remote control means 114. An operator operating the remote control
means 114 at the location of the remote control means 114 may be able to

" remotely control and monitor the tunnel thrusters 102, 104, 106, the ballast

means 110, the propulsion means—‘"108 and the position monitoring means 112,

In another example embodiment, a Iocal operator may be Iocally operatmg

* each of the tunnel thrusters 102, 104, 108, the ballast means 110, the propulsion

‘means. 108 and the posutlon momtonng means 112 A remote operator operating
:rat the remote control means 114 may control and. mon:tor the ‘tunnel thrusters
102 104 106 the baliast means 110, the propuls:on means 108 and the pOSItIOI‘I
monitoring means 112 by commumcatlng with the local operator via walkie talkie
or any other communication devices.

It is understood that variation in the method and configuration for the
communication means 116 may be possible. The examples desc:nbed above are

prowded by way of an exampte and not hmtta’aon

FIG. 2 shows a top view of a ﬂoatin'g. structure 200 aecordin.g fo an.
embodiment of the pfesent ihven_tion. As shown in FIG. 2, the floating structure
200 is formed by a plurality of modular floating units 100a-e lined abreast and
spaced apart by_fenders 208. Fenders 208 may be placed. in between the
modular ﬂoaﬁng units 100a-e to function as a cushion or force absorber. The
modular floating units 100a-e may be similar in diménsions, tonnages and hull
shape. Itis understood that variation in the number, dimensions and shape of the
modular ﬂeating units 100a-e may be possible. it is also understood that variation
in _the-eize, shape, disposition, number and material of the fenders 208 may be
possible. Further, the distence apart between each of the plurality of modular

‘ ﬂoating‘ units 100a-e and the fype of fenders 208 to be used may vary depending

on the size of the modular floating units 100a-e. Standard maritime practice may
be adopted to determine the distance apart and the type of fenders 208 fo be
used. FIG. 2 is provided by way of an example only. '

Eaeh of the plurality of modular ﬂoating units 100a—e- in the floating
structure 200 may inciude three or mare tunnel thrusters As deplcted in FIG. 2,
in this embod:ment the plurality of modular floating units 100a-e include three
tunnel thrusters 102, 104, 106. To form the floating structure 200, each of the
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plurality of modular-floatlng units 100a-e is aligned such that each of the three N
tunnel thrusters 102, 104, 106 of each of the plurality . of modular floating unlts
100a-e are aligned to each of the corresponding three tunnel thrusters 102, 104,
106 on an adjacent modular ﬂoatmg umt 100a-¢e. Therefore, in the ﬂoatlng
structure 200 formed in accordance with thls embodiment, the plurality of the

modular floating units 100a-e are aligned such that, all the respective funnel

thrusters 102, 104, 106 of each of the plurality of modular ﬂoatmg unit 100a-e are

aligned.

After allgnmg the plurallty of modular ﬂoatlng units 100a -e, the plurallty of
modular ﬂoatmg units 100a-e may be oonnected by generating at least one’
horizontal pillar of water flow 202, 204, 206, which runs through a series of one of.

“the three aligned tunnel thrusters 102, 104, 106, such that the at feast one

horizontal -pillar of water flow 202, 204, 206 skewers each of the plurality of
modular floafing units 100a-e longitudinally along the longitudinal axis of tl'le
tunnel thrusters 102, 104, 106. The at least one horizontal pillar of water flow
202, 204, 2_06 may be generated by ooerating at least one of the three tunnel
thrusters 102; 104, 106 of each of the olurallty of modular ﬂoatihg units 100a-e.

In FIG. 2,7'-all the three tunnel thrusters 102, 104, 106 of each of the
plurality of modular floating units 100a-e are illustrated fo be operated to
generate three horlzontal piliars of water flow 202, 204, 208, which run through a
series of aligned tunnel thrusters 102, 104, 106 of the plurality of modular floating .
units 100a-e, such that three'horlzo_ntal pillars of water flow 202, 204, 206 skewer

‘each of the plurality of modular floating units 100a-e. lorlgitudinally along the
 longitudinal axis of the funnef thrusters 102, 104, 106. It is understood that

variation in the number and direction of the horizontal pillar of water flow 202,
204, 206 may be possible,

The advantages of conrtecting the plu'rality of modular floating units 100a-
e via a horizontal pillar of water flow 202, 204, 206 is that the.ﬂoating structure
200 may be stabilized. In this example embodiment, with the horizontal pillar of
water flow 202, 204, 206 skewering and connecting each of the plurality of
modular floating units 100a-e, the fﬂoating‘ structure 200 formed may become
substantially rlgid and may reaot to the prevaiiing wind, current or weather
substantially’ as-a single floating structure. Therefore, an.advantage of the

'. present invention is that a large, stable, configurable, expandable floatin'gA
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~ structure may be prov:ded by using the plurahty of ﬂoating structure 100a-e. ln

contrast, if the plurality of modutar floating units 100a-e are connected merely by
lines, which is known in the current art, each of the plurality of moduiar ﬂoatmg
units 100a-e will react to the prevailing wmd gurrent or weather as an
independent vessel. This means that each of the pEurahty of modular floating
units 100a-e will roll, pltch or yaw lnd!wdually at different rate and degree in
resbonse fo the prevai!ing wind, current a‘hd weather, thus rendering a pfurality of

- modular floating units 100a-e connected by way of lines not suitable for forming a_ '

single floating structure.

~ However, in_this ‘examplé ‘embodiment, loose line may sl be tied
between the piuraiity of modular floating units 100a-e in accordance with the
standard practice 'of"‘seamanship as a back up to keep the p]urality of modular
floating units 100a-e substanﬁal!y together in case of temporary malfunctionr of
any of the tunnel thrusters 102, 104, 106.

Itis also advantageous that embodiments of the present invention include
three or more tunnel thrusters. Genérally, a cénvenfionai vessel has either a bow
tunnel thruster or a stem tunnel thruster or both. These tunnel thrusters are
typidally ‘used for assisting the’ vessel in tuming, especially wﬁen the vessel is
going aion95|de a dock or when turning in slow speed. Generally one or two
tunnel thrusters are suff] clent to fulfill the turnlng requarement Therefore, there is
no requirement to install more than two tunnel thrusters on a conventional vessel.
However, in embodiments of the present invention, tunnel thrusters 102, 104,
106 are used to generate horizontal pillars of water flow 202, 204, 206 to connect
and stabilize a plurality of modular floating units 100. Each horizontal pillar of
water flow 202, .204, 206 generated will result in a lateral force acting on the
floating structure 200 formed. by the plurality of modular floating units 100. If there
is only one or two tunnel thrusters, the floating structure 200 formed by the
plurality of modqlar floating units 100 may not be able to balance the forces and

. would result in the floating structure 200 being set in perpetual turning motion.

With three or more tunnel thrusters, the floating structure 200 may be able to
balance the forces acting on the floating structure 200 by generating various
combiﬁétions and configurations of horizontal pillars of water flow 202, 204, 206.
The floating étructure 200 may also have the fiexibility to utilize various

' conﬁgurétions and combinations of horizontal pillars of water flow 202, 204, 206

to maneuver the floating structure 200. Therefore, having three or more tunnel
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thrusters 102, 104, 106 would provide embodiments of the pfesent invention .
substantial advantages over conventional vessels with 'one or two tunnel

thrusters. Examples qf how the floating structure 200 may utilize the various

- configurations and combinations of horizontal pillars of water flow 202, 204, 206

will be discussed later.

FIG. 3 shows a perspective \._'fiew of a floating -structure 200 according o

- an embodiment of the present invention. To coordinate the alignment of each of
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the plurality of modular floating units 100a-c, the fioating structure 200 may
include a centralized control means 314 for controlli_ng and rh_onitoring of the
ballast means 110, the propulsion means 108 and the position monitoring means
112 of each of the plljrality of modular floating units- 100a-c. The ceniralized
control means 314 may also be used to control and monitor ihe tunnel thrusters
102, 104, 106 of each of the plurality of modular floating units' 100a-c for

generating a horizontal pillar of water flow 202, 204, 206 as shown in FIG. 2.

As shown in the example embodiment in FIG 3, the centralized control

means 314 is located on a modular floating unit 100b. Onboard modular fioating

unit 100b, the centralized control means 314 may aiso functioh as a remote
control means 114 for medular floating unit 100b, similar to the remote contral
means 114 for each modular ﬂoating unit 100 as depicted by FIG. 1. Referring
back td FIG. 3, the centralized control means 314 is connected via
communication means 316 to the remote control means 114a, 114c of the other
modular'ﬂoaﬁng units 100a, 100c. The communication means 316 may be in the

form of wired/cable communication or wireless communication.

In an exam;ﬁle embodiment, the ceniralized control means 314 may be
directly connected to each of {he remote control means 114a, 114c of the other

-modular floating units 100a, 100c .via wired communication or wireless

communication. A central operator, coordinating the alignment of the plurality of :

" modular floating units 100a-c or operating the ’tuhnel thrusters 102, 104, 106 of

each of the plurality of modular floating units 100a-c, may operate the centralized
control means 314 at the location of the centralized control means 314 to
communicate directly with the remote control means 114a, 114c¢ to rémotely
control and méni_tor the tunnel thrusters 102, 104, 106, the ballast means 110,

' the propulsion means 108 and the position monitoring means 112 for each of the

other modular floating units 100a, 100¢. At the same time, since the centralized .
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conirol means 314 also act as the remote control means for quu’[ar floating unit
100b, the central operator could also remotely control and monitor the tunnel
thrusters 102, 104, 1086, the ballast means . 110, the propuision n.'teans 108 and
the ;ﬁosition monitoring means 112 for modulal; fioating uhits 100b. Therefore, in
this example embodiment, the configuration of communication means 316 and
full automation of the plurality of the modular floating units 100a-c may make it
possible. for one single central operatof io coordinate the alignment of the
plurality of modular ﬂoétihg units 100a-¢ or operate the tunnél thrusters 102, 104,
106 of all the modular floating units 100a-c to generate a horizontal pillar of water
flow 202, 204, 206 as shown in FIG. 2 '

In another éxampie’ emboc'iiment; the centralized 'cb_ntrol means 314 may
not be directl_y connected fo eacﬁ of the remote contfoi means 114a, 114c of the
6ther modular floating units 1004, 100c¢. In thi_s embodiment, a remote operator
may be operating at each of the remote control means 114a, 114c for modular
floating units 100a, 'IDbc. A central operator, -coordinating the alignment of the
p!urality of modular floating units 100a-c or operating the tunne! thrusters 102,
104, 106 of each of the plurality of modﬁlar floating units 100a-c, may .
communicate with each of the remote operator for éach of the other modular
floating units 100a, 100c via walkie talkie or any other communication dev'iclzes. in
this way, the central operator may control and monitor the tunnel thrusters 102,
104, 106, the ballast means 110, the propuision means 108 and the poéition
monitoring means 112 for each of the other modular ﬂo_atirig units 100a, 100c via
communication with the remote operators operating the remote control means
114a, 114c of each of the other miodular floating units .100a, 100c. At the same
tlme since the centralized control means 314 also-act as the remote control
means for modular ficating unit 100b, the. central operator could also remotely
control and monitor the funnel thrusters 102, 104, 106, the ballast means 110,
the bropulsion means 108 and the posifion monitoring means 112 for modular
ﬂo'ating units 100b. Therefore, in this example embodiment, the configuration of
communication means 316 and automation of each of the plurality of the modular
floating units 100a-c may make it possi-ble for one central operator and ‘two
remote operator to coordlnate the alignment of the plurahty of modular floating
units 100a-c or operate the tunnel thrusters '102 104, 106 of all the modular
floating units 100a-c to generate a horizontal pillar of water flow 202, 204 206 as
shown in FIG. 2 ‘ '
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FIG. 4 shows a perspective view of a floating structure 200 according fo

~an embodiment of .the present invention with another ccinfitjuration of
- communication means and centralized control means. In this example
_ embodiment; the centralized control . means 414 may be diréctly connected, via
“wired conji‘nunication .oif wireless communication, to each of the tUnne_al thrusters ‘

102, 104, 106, the ballast means 110, the propulsion means 108 and the position '

mbnitoring means 112 for each of 'the:other modular ﬂdating units 100a-c. The -
difference -between this embodiment and the embodiments shown in FIG.3 is that

in this embodiment, the communication means 416 bypass the remote control

_ means of each of thg plurality of modular ﬂdaﬁng units 100a-c. Accordingly, a

central operator, coordinating the alignment of the plurality of modular floating -
units 100a-c or operating the tunnel thrusters 102, 104, 106 of each of the
piurality of modular floating units 100a-c, may operafe'the centralized conirol

~means 414 at the location of the centralized control means 414 and via direct

communication link, remotely control and monitor each of the tunnel thrusters

. 102; 104, 108, the ballast means 110, the propulsion means 108 and the position

monitoring means 112 for each of the plurality of modular floating units 100a-c.
Therefore, in this example embodiment, the configuration of communication
means 416 an.d full autbmatic;n of the blufa!ity of the modular floating units 100a-
¢ may make it possible for one single .central operator to coordinate the
alignment of the plurality of modular floating units 100a-¢ or operate the tunnel
thrusters 102, 104, 106 of all the modular floating units 100a-c to generate a
horizontal pillar of water flow 202, 204, 206 as shown in FIG. 2

‘ln another example embodiment, the centralized control means 414 may
not be directly connected fo the tunnel thrusters 102, 104, 106, the ballast means
110, the propulsion means 108 and the position monitoring means 112 for each
of the 6ther modutar ﬂoaﬁhg units 100a-c. In this embodiment, a local operator
may be locally operating each of the tunnel thrusters 102, 104, 1086, the ballast

- means 110, thé propulsion means 108 and the position monitoring means 112 of -

each of the plurality of modular floating units 100a-c. A central operator,
coordinating the alignment of the piurality of modular fioating units 100a-c or
operéting the tunnel thrusters 102, 104, 106 of each-of the plurality of modular
ﬂdating_units 100a-c, may communicate with each of the local operatdrsA onboard
each rﬁodular floating units 100a-¢ via walkie talkie or any other communication
device. In this way, the central ope;ator may control and monitor the.tunnel

thrusters 102, 104, 106, the baliast means 110, the propulsion means 108 and _
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the position monltonng means 112 for each of the plurality of modular ﬂoatlng
units 100a-c via communication wrth the local operators operatlng onboard each
of the pIuraIrty of modular” ﬂoatlng units 100a-c, Therefore rn this example
embodiment, it is possible for one central operator and a plurahty of local
operators-to coordinate the alignment of the plurality of modular ﬂoatmg units
100a-c or operate the tunnel thrusters 102_, 104, 106 of all the modular floating
units. 1VOOa-c to generate a horizontal pillar of water ﬂow-‘202, '204, 206 as shown
inFIG. 2

It is understood that variation in the nﬁethod, configuration and
combination for the communication means 316, 416 may be possible. The

examples described above are provided by way of an example and not limitation.

With the ﬂoating structure 200 formed, the aligned plurality of modular
ﬂoa’ang units 100 may be configured to be used as a single floating structure. For
example the plurality of modular ﬂoatrng units 100 of floating structure 200 may -
be configured to be used as floating terminals, floating alrports._ floating
wind/solar power plants, floating industrial facilities, floating habitation facilities,

~ floating storage facilities, floating military bases etc.

FIG. 5 shows a flow diagram 500 illustrating a method of forming the
floating structure 200 shown in FIG. 2.

In step 502, a plurality of modular floating units 100, as described in
FIG.1, is provided. Each of the plurality of modular floating units 100 may include
three or more.tunnel thrusters 102, 104, 106, propulsion means 108, ballast

_means 110, position momtonng means 112, remote confrol ‘means 114 or

centra[:zed control means 314, 414, and commumca’uon means 116, 316, 416. in
step 502 of provrdmg the piurality of modular ﬂoatlng units 100, each of the
plurality of modular ﬂoatrng units 100 may rendezvous in- the vicinity of the
location where the ﬂoatmg structure 200 is to be formed, such that they are in
close proximity fo each other. In this way, the plurahty of modular ﬂoatmg units
100 may then proceed to the: next step 504.

tn step'504, the piurality of modular floating units 100 are aligned such

that each of the three or more tunnel thrusters 102, 104, 108 of each of the

plurality of floating units 100 are aligned to each of a eorresponding three or 7
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more- tunne! thrusters 102, 164, 108 on an adjacent modular floating -unit 100.
Therefore, in the floating structure 200 formed, the plurality of the modular
fioating units 100 are aligned such that, a{l the respective tunnel thrusters 102,

104, 106 of each of the plurality of modular ficating unit 100 are aligned.

A The step 504 of aligning the plurality of modular floating units 100 may
further include the step 504a of aligning the plurality of modular floating units 100
by adjusting draft and trim of eadh of the plurality of modular ﬂoating units 100 via
ballast means 110, and the step 504b of aligning the piurality of modular floating
units 100" by maneuvering each of the pldrality of modular floating units 100 via
propulsion means 108. By adjusting the draft and trim pf each of the plurality-df
modutar ﬂoat_ing units 100 vié_ ballast ;me,s.ms 11(5. the three or more funnel

thrusters 102, 104, 1706 may be aligned such that their longitudinal axis is paraflel’

to the surface plane of the water. Further, by controlling the ballast means 110,
the depth'of'the tunnel thrusters 102, 104, 106 from the surface of the water may’
also be controlled. By maneuvering each of the plurality of modular floating units

100 via propulsion means 108; the position and orientation of the plurality of

modular floating units 100 may be adjusted such that the plurality of the modular
floating units 100 may be aligned to be paralliel to each other, the resbective
three or more tunnel thrusters 102, 104, 106 of the plurality of modular floating
units 100 fnay be aligned Io-ngitudinally along the longitudinal axis of the three or
more tunnel .th_rusteré 102, 104, 106 and the distance abart between the plurality
of modular floating units 100 may also be adjusted: The béllést means 110 and
propulsion means 108 of the piurality of modular floating units 100 will allow the
pluraiity of moduiar floating units 100 to be aligned in a three dimensional
domain. |

In this example embbdiment, lines may also be used between the plurality
of modular ﬂoaﬁng-units_‘IOO in accordance with the standard practice of
‘seamanship as a sec’ond-ary mode -of maneuvering the plurality of modular
floating units 100 in step 504 for aligning the plurality of modular fioating units -
100.

To further enhance the efficiency of tﬁe aligning step 504, the position A
monitoring nﬁgéns 112 onboard each of the plurality of modular floating units 100
may be utilized to provide real-time feedback on the position and orientation of
each of the plurality bf modularr floating units 100 SO that the operator aligning the
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propulsion means 108 of each of the plurality of modular floating units 100
according to the current position, disposition and orientaiion of the plurality of
modular floating units 100. Therefore, the aligning step 504 nﬁay further include
the step of monito’ﬁng the position and orientation of each of .the plurality of
modular floating units 100 via position monitoring means 112.

As iltustrated in FIG.3 and FIG. 4, a centraiiiad control means 314, 414
may be provided so that the controlling and monitoring of the ballast means 110,
the propulsion means 108, and the position monitoring means 112 may be
centrally controlled and monitored. With a dentralized control, this will allow the
operator {o have a better appreciatibn of the entire process during the stép 504 of
aligning the plurality of modular floating units 100. Therefore, the aligning step
504 may further include the step of controlling and monitoring the ballast means
110, the propulsion means 108 and the position monitoriﬁg means 112 of the
plurality of modular floating units 100 via a centralized control means 314, 414.

Furthermore, FIG. 3 and FIG. 4 also shown a communications means
316, 416 for allowing communication between the ballast. means 110, the
propulsion means 108 and the position monitoring means 112 of the plurality of

- modular floating units and the centralized control means 314, 414. As described

previously, the communication means 316__, 416 may be in various configurations.
The communication means 316, 416 may enhance the effectiveness of control
and moni‘toring of the ballast means 110, the propuision means 108 and the
position monitoring means 112 of the plurality of modular floating units 100
during the step 504 of aligning the plurality of modular floating units 100. Thus,
the step of controlling and monitoring may further include communicating
‘between the ballast mean‘é 110, the propulsion means 108 and the position
monitoring means 112 of the plurality of -modular fioating units 100 and the

centrélized control means 314, 414 via communication means 316, 416.

The step 504a of aligning the plurality of modutar ﬂbating units 100 by
a‘dju_sﬁng draft and trim of each of the piurality of rﬁodular floating units 100 via
ballast‘ means 110 and the step 504b of aligning the plurality of modular floating
units 100 by manéu'vering each of the plurality of modular floating units 100 via . :
propulsion means 108 may be achieved based on the experience and ability of

the Dperator". in which the operator will determine the amount of ballasting and B
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maneuvers réquired to aligned the three or more tunnel thrusters 102, 104, 108
of the plurality of modular floating units 100 from the operaters own experience
and knowledge. The amount of ballasting and” maneuvers may also be
determined based on manual calculations by the operator. Further, it is also
possible .to determine the amount of ballasting and maneuvers required for
aligning the three or more tunnel thrusters 102, 104, 106 of the plurality of
modular floating units 100 via computerized means, in which the 'c:omputerized
means may automatically receive inputs from'the— ‘ballast means 110, the

~propulsion means 108 and the position monitoring means 112 to perform
- calculations fo determine the amount of ballasting and maneuvers required to

aligned the three or more tunnel thrusters 102, 104, 106 of the plurality of
modular floating units 100. With the centralized control means 314, 414, the
computerized means for determining the amount of ballasting and maneuvers
'requir'ed may be incorporated in the centralized control means 314, 414.

Therefore, the method may further include a step for determining the amount of

ballasting and maneuvers required for aligning the three or more tunnel thrusters
102, 104, 106 of the plurality of modular ficating units 100 via computerized
means. ' ’

With the plurality of modular floating units 100 aligned, the next step 506
is to operate_ the at ieast on'e of the three or more tunnel thrusters 102, 104, 106

. of each of the plurality of modular floating units 100 to generate at least one

horizontal pillar of wat’er'ﬂow 202, 204, 2086. in step 506, at ‘Ieast one of the three
or more tunnel thrusters 102, 104, 106 of each of the plurality of modular floating
units 100 is operated to generate at least one horizontal pillar of water flow ."202,'
204, 206, which runs through a series of the at least one of the aligned tuﬁnel
thrusters 102, 104, 106 of the plurality of modular floating units 100 such that the
at least one horizontal piilér of water flow 202, 204, 206 skewers each of the
plurality of modﬂlar floating units 100 longitudinally along the longitudinal axis of

" the at least one of the three or more tuninel thrusters 102, 104, 106 through at

least one of the three or more tunne! thrusters 102, 104, 106.

In 'operating' the at least one of the three or more tunnel thrusters 102, '
104, 106 to generate at least one horizontal pillar ofwater_ﬂow 202 ,204, 206, the
at least one of the three- or more tunnel thrusters 102, 104, 106 of a modular
floating unit 100 on one end of the floating structure 200 is started first.
Subsequently, a corresponding one of the three or more tunnel thrusters 102,
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104, 106 on an adjacent modular ﬂoatlng unit 100 is started Foﬂowmg which,
corresponding ones of the three or more tunnel thrusters 102, 104, 106 on the
following adjacent modular floating units 100 are sequentially started until all the
corresponding ones of the three or more tunnel thrusters 1-02, 1‘04,. 106 on all the
- modular floating units are staﬁed.,'!h_this way, a piliar of water flow 202, 204, 206
‘may be generated by the borréspoﬁdihg ones of the three or.more tunnel
thrusters 102, 104, 106 started" and the pillar- of water flow 202, 204 206 may
skewer each of the plurailty of modular ﬂoatmg umts )

For example, referring {o FIG. 2 the bow tunnel thrustérs- 102 of modular
floating unit 100e may be started first. Water will be sucked into the inlet of bow
tunnel thruster 102 of the modular ﬂoaﬁng unit 100e. Bow funnel thruster 102 of
modutar floating unit 100d may then be started. Water that is pushed out from the
outlet of bow tunnel thruster 102 of the modutar floating unit 100e wili be sucked
info the inlet of bow funnel thruster 102 of modular floating unit 100d and
subsequently pushed out through the outlet of bow tunnel thruster 102 of
modular floating unit 100d. The sequence of stérting the bow tunnel thruster 102
of each of the plurality of modular floating units 100a-e continues until all the bow
tunnel thrusters 102 of the plurality of modular floating Qnits 100a-e are all
started. In this manner, a horizontal bi!lar of water flow 202, which skewers sach
of the plurality of modular floating units may be génerated. '

in generating the at least one horizontal pillar of water flow 202, 204, 2086,
‘the corresponding oneé of the three or more tunnel thrusters 102, 104, 106 of the
plurality of modular ﬂoéting units 100 may be synchronized with each other o
operate such that they are operating subs’_tantially at the same water flow rate.
Water flow rate is the volume of water that is flowing through the tunnél thrusters
'102 104, 106 over a penod of tlme and may be measured in ‘terms of cubic
meters per second (m%s). The water flow rate is dependent on the size and
shape of the propeliérs of the three or more ‘tunnel thrusters 102, 104, 106, as
well as the revolution speed of the propellers. With the corresponding ones of the
three or more tunnel thrusters 102, 104, 106 generating su-bstantial[y the same
water fiow rate in series, a hbrizont_ai pillar of water flow 202, 204, 206 may be
genérated, which may be continuous and may skewer the plurality of modular
floating units 100 such that the plﬁrality of modular floating units 100 may be

stabilized so as to be analogous fo a single floating structure.
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Wxth the ﬂoatmg structure 200 formed by the plurality of moduiar ﬂoatmg
units 100 the plurality of modular floating units 100 may then be conf gured to be_
used as a smgle ﬂoatlng structure such as floating ten'nlnal_s,.ﬂoatlng -airports,

floating wind/solar power plants, floating industrial facilities, ﬂoaﬁr_}g habitation

faciliies, floating storage facilities, floating military bases etc.

To stabilize ahd maintain a floating sfmcture 200 formed by a pIUraIity of
modular ﬂoatlng units 100 lmed abreast with the three or more tunnel thrusters
102 104, 106 ahgned generating at Ieast one honzontai plllar of water ﬂow 202,
204, 206 for connecting the piurality of modular floating units 100 such that the at.
least one horizontal piilar'.of'w.ater flow 202, 204,-206 skewers each of the
plurality of modular floating units 100 may stabilize and maintain the plurality of
modular floating units 100 such that they form a floating structure 200. With the
at least one horizontal pillar of water flow 202, 204, 206 skewering and
connecting the plurality of modular floating units 100, the floating structure 200
formed may react o the prevailing wind, current and weather conditions

substant:ally as a single fioating structure.

Depending on the prevailing wind, current and-weather conditions, the
floating structure 200 formed by a piurality of moduiar floating units 100 may then
be tumed to a favourable orientation and be maintained in the favourable

" orientation until the prévailing wind, current or weather conditions change. When

the prevailing wind, current or weather conditions changes, the fioating structure
200 formed by a piurality of modular floating units may be turned again to a new
‘favourable orientation. |

FIG. 6 shows a top view of a floating structure 200 in accordance to an
embodiment of the present iavention.tuming in a clockwise direction 608. In order
to change the arientation by tumning the floating structure 200 formed by a
plurality of modular floating units 100a-e, a first horizontal pillar of water flow 602
is geherated near the bow of each of the modular floating units. The first
horizontal. pillar of water flow 602 may be.g_enerated by operating the bow tunnel

thrusters 102 of.each of the plurality of modular floating units 100a-e. A second

_ horizontal pillar of water flow 606 is concurrently generated near a stern of each

of the plurality of modular floating units 100a-e. The second horizontal plllar of
water flow 606 may be generated by operating the stern tunnel thrusters 106 of
each of the plurality of modular floating units 100a-e such that the first horizontal -
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_pillar of watér flow 602 is in an opposite direction from the second horizontal pillar
of water flow 606. In this way, the floating structure 200 formed by the plurality of

modular floating units 100a-§: may be tuned as a single ﬂoating' body.

In order to maintain the orientation and position of the floating structure
200 formed by'the_ pluraiity of modular floating units: 100a-e under a prevailing
wind, current or weather conditions, the plurality of modular floating units 100a-e

'may generate horizontal pillars of water flow in the manner as shown in FIG. 2.

in o‘rder to maintain the orientation’ énd pos'i'tion of the floating structure"
200 formed by the plurality of modular floating units 100a-g, a first horizontal
pillar of water flow 202 is generated near the bow of each of the modular floating
units. The first horizontal pillar of water flow 202 may be generated by operating

" the bow tunnel thrusters 102 of each of the plurality of modular floating units

100a-e. A 'second horizontal pillar of water flow 204 is concurrently generated
substantially in a midship of each of the plurality of modular floating units 100a-e.
The second horizontal pii!ark of water flow 204 may be generated by operating the
midship -tunnel thrusters 104 of eéch of the plurality of modular floating units
100a-e. At the same time a third hotizontal pillar of water flow 206 is generated
hear a stern of each of the piurality of mddular floating units 100a-e. The second

-horizontal pillar of water flow 206 may be generated by operating the stern tunnel

thruéters 106.of'eéch_of the plurality of modular floating units 100a-e. As shown -
in FIG. 2, the first horizontal pillar of water flow 202 and the third horizontal pillar .
of water flow 206 are in the same direction, whereas the secand horizontal piliar
of water flow 204 is in an opposite direction from that of the first horizontal pillar
of water flow 202 and the third horizontal pillar of water flow 206.

in this example embédiment, the water flow rate of the first horizontal

| pillar of wa;ter flow 202 may be substantially the same as the water flow rate of

the f(h'ird horizontal pillar of water flow 206. However, the water flow rate of the
second horizontal pillar of water flow 204 may be substantially equivalent, .
depending on the sea and weather condition, fo.the combined total water flow
rate of the-ﬁrst. horizontal pillar of water flow 202 and the third horizontal pillar of
water flow 206. The relationship may be further represented by the following
equation, S B
'Water'ﬂow raté.at tunnel thruster 102 + water flow rate at tunnel thruster 106

= water flow raie at tunnel thruster 104
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In this way, the forces acting on both sides of the fioating structure 200 .
formed by the plurality of modular floating units 100 rm_ay be equalized and the
floating structure 200 may remain in an equilibrium position, therefore resuiting in
the floating st’rucfure 200 maintaining its orientation _and pasition.

It is understood that the number of horizontal pillars of weter ﬂow 202,
204, 206, the water flow rate for each horizontal pillars of water flow 202, 204,

206 and the direction of each of the horizontal pillars of water flow 202, 204, 206 .

may be varied depending on the prevailing wind, current and weather conditions
fo aﬂow the fioating structure 200 formed. by the plurahty of modular floating unlts

100 to turn to a favourable orientation or to maintain in a ‘favourable orientation.

F!G' 7. shows a perspective view of a modular fioating unit 700 of a
floating structure according to another embodiment of the present invention. In
addition to all the features of the modular fleating unit 100 as shown in FIG. 1,
the ﬁ‘lodular fioating unit 700 of the fioating structure as shown in FIG.7 further
includes an offshore mooring sysfem 720. As illustrated in FIG. 7, the offshore
mooring system 720 is an external turret .mooring system. The external turret
mooring system 720 include a turret casing 722 which extends from the bow of
the modular floating unit 700 and a turret 724 coupled to the turret easing 722 via
a bearing arrangemen'ts (not shown). Mooring lines 726 then run from the turret

724 1o the seabed, connecting the turret 724 to the seabed in a manner in which

the turret 724 becomes geostatic. The bearing arrangements in furn allow the
modular fioating uhit 700 to rotaie about the turret 724, thus allowing the modular
floating unit 700 to freely weathervane around the turret 724. It is understood that
the offshore mooring system 720 may also be an internal turret mooring system,
disconnectable turret mooring. system or- any other known offshore mooring
system. F‘IG. 7 is provided by way of an example oniy.

The inclusion of an offshore mooring system .720 may advaniageously
allow the modular floating unit 700 to be configured for use as a floating

productson storage and offloading (FPSO) unit.

FiG. 8 shows a-fop view of a floating structure 800 according 1o another

- embodiment of the present invention. As shown iri FIG. 8, the floating structure

800 is formed by a plurality of modular floating units 100a-d, 700 lined abreast -
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and spaced apart by fenders 208. The ﬂoattng structure 800 is substantially
simitar to the fioating structure 200, except that at least one modular floating unit
700, which |nciude an offshore moonng system 720, may be disposed in the
middie of the ahgned plura[uty of modular floating units 100a-d, 700. The floating

-structure 800 formed may have similar characteristics as floating structure 200
- and may be formed by similar method. It is understood that the number of
~modular fioating unit 700 with an offshore mooring system 720 and the
.disposition of modular floating unit 700 rhay varied. FIG. 8 is provided by way of '

an example and not limitation.

With the inclusion of modular.ﬂoating unit 700, the method of forming the
floating structure 800 may include a step of mapring modular floating unit 700 in
addition to the method of forming floating structure 200 as described above. The
step of mooring modulanj floating unit 700 of floating structure 800 may take place
before 'step 504 of aligning the plurality of modular floating units 100a-d, 700.‘
Advantageously, with ‘the modular floating .unit 700 moored, the rémaining
plurality of modular floating units 100a-d may take alignment from the moored:

- modular floating unit 700 during step 504 of aligning the plurality of modutar

floating units 100a-d, 700.

In another embodiment, the modular floating unit 700 may be moored

- after step -504 when the piurality of modular floating units 100a-d, 700 are

aligned.

in yet another embodiment, floating structure 800 may be formed by the
method of forming floating structure 200 as described by step 502 thru 506. The
addltlonal step of mooring modular floating unlt 700 may be added after step 506
in which at least one of the three or more tunnel thrusters 102, 104 106 of the
plu_rahty of modular fioating units 100a-d, 700. are operated to generate at least -
one horizontal pillar of water flow 202, 204, 206 to skewer each of the plurality of
modular floating units 100a-d, 700 of floating structure 800. Advantageously, in
this embodiment, the floating structure 800 formed may be maneuvered to a
location where the floating structure 800 is requi'red“ and subsequently the step of
mooring ,modu_lar floating unit 700 will fixed the floating structure 800 fo the

“location where the floating structure 800 is.required.
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With the modular floating unit 700 moored, advantageously, the floating
structure 800 may be allowed to weathervane about the moonng turret 724
dependlng on the prevailing wind, current - and weather. The at least one
horizontal pillar of water flow 202 204, 206 may also be operated to rotate the

floating structure 800 about the moonng turret 724. Another advantage of

Jincluding modular’ fioating unit 700 is that the ﬂoatlng structure 800 may be '
configured for use as a floating production, storage and offloading facrilhes.

The advantages of the émbodiments of the present invention are that a
stable, cost effective, modular, expandabie and easy to assemble offshore |
fioating structure. 200, 800 may be formed by the plurality of modular ﬂoateng
units 100, 700 as described above.. Further, the fioating structure 200, 800 may
or may not be moored {o the seabed and it is possible for each of the plurality of

- modular fleating units 100, 700 to disassemble easily. when pending hostile

weather is 'apprdaching. Thus it can be seen that floating structure 200, 800 has
been provided which eliminates the issues hindering the expansion of usage of
offshore floating structures. ' '

It will be appraciated by a person skilled in the art that numerous variations
and/or modifications may be made to the present invention as shown in the épeciﬁc
embodirﬁents ‘without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, tfo be considered in afl respects

to be illustrative and not restrictive.
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CLAIMS

. " A method for forming a fioating siructure, the method cbmprising: '

providing a plurality of modular floating units including three or more

‘tunnel thrusters;;

o _»aiiggjing_the plurality of modu[ar_ﬂoating un'its wherein each of the three or -
more tﬁnnel thrusters of each of the plurality of modular floating units are aligned
fo each of a. cor}esponding three or more tunnel thrusters on an adjacent
modular floating unit; and - ) _

. opérating at least one of the three or more tunnel thrUster’s‘ of each of the
plurality of modular floating units to generate at least one horizontal pillar of water
flow, wherein the at least one horizontal pillar of water flow skewers each of the
plurality of modular fioating units longitudinally through one of the three or more
tunnel! thrusters thereof. ‘ ‘

2. The method as claimed in claim 1 wherein the step of aligning the plurality
of modular floating units further comprises:
aligning the plurality of modﬁlar floating units by adjusting draft and trim of
each of the plurality of modular floating units via ballast means; and
'. aligning the plurality 6f modular fioating units by maneuvering each of the
plurality of modular'ﬂoat_ihg units via propulsion means. -

3. ‘The method as claimed in claim 2 further conﬁprising' the step of
monitoring the position and orientation of each of the plurality of modular floating

units via position monitoring means.

4, The method as claimed in claims 2 or 3 further comprising the step of
controlling and monitoring the ballast means, the propulsion means and the

‘position monitoring means of the plurality of modular floating units via a

centralized control means.:

5, The_methc')d as clairhed in claim 4, wherein controliing and monitoring
cdmprises communicating between the ballast means, the propulsion means and
the position monitoring means of the plurality of modular floating units and the

centralized control means via communications means.




25

6. The metheod as claimed in any of claim 4 and 5, further comprises the step of
determining the amount of ballasting and maneuvers required for aligning the tunnel
thrusters via computerized means.

7. The method as claimed in any one of the preceding claims wherein the step of
operating at least one of the three or more tunnel thrusters to generate at least one
horizontal pillar of water flow further comprises the step of first starting at least one of
the three or more tunnel thrusters of a modular floating unit on one. end of the floating
structure, subsequently starling a corresponding one of the three or more tunnel
thrusters on an adjacent modular floating unit, and continue starting corresponding ones
of the three or more tunnel thrusters on the following adjacent modular floating units
until all the correspending ones of the three or more tunnel! thrusters on all the modular:
floating units are started, wherein the pillar of water flow generated by the comesponding
ones of the three or more tunnel thrusters skewers each of the plurality of medular
floating units.

8. The method as claimed in any one of the preceding claims wherein the step of
operating at least one of the three or more tunnel thrusters to generate at least one
horizental pillar of water flow further comprises synchronizing the corresponding ones of
the three or more tunnel thrusters of the plurality of modular floating units generating the
horizontal pillar of water flow {0 operate substantially at the same water flow rate.

9. The method as ¢laimed In any one of the preceding claims further comprising the
step of mooring one of the plurality of modular-floating units.

10.  The method as claimed in any one of the preceding claims further comprising the
step of configuring the plurality of modular floating units for use as a single floating
structure.
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11. A method for stabilising a plurality of modular floating units lined abreast, the
method comprising:

generating at least one horizontal pillar of water flow for connecting the plurality
of modular floating units, wherein the pillar of water flow skewers each of the plurality of
modular floating units.

12.  The method as claimed in claim 11 further comprising:
turning the pluraiity of floating units io a favourable orientation faking into
consideration the prevailing wind, current and weather conditions, and

maintaining the piurality of floating units in the favourable orientation.

13.  The method as claimed in claim 12, wherein the step of maintaining the plurality of
floating units further comprises:



