[DESCRI PTI ON]
[I nvention Titlel

SUPPORT STRUCTURE OF LARGE FLOATER USING GU DE PILE
AND METHOD FOR | NSTALLI NG SAME
[Techni cal Field]
[0001] The present invention relates to a support
structure of a large floater |located on the sea and a
nmethod for installing the sane. More particularly, the
present invention relates to a support structure of a large
floater using a guide pile capable of storing, supplying,
and | oadi ng and unl oadi ng |iquefied gases such as |iquefied
natural gases or liquid materials such as crude oil by
installing the large floater on the sea using the guide
pile and a nethod for installing the sane.
[Background Art]
[0002] Li quefied gases such as liquefied natural gas
(LNG have drawn nuch attention as clean energy due to rise
of oil price and environnmental problens. Natural gas which
iIs a raw material of the LNG as the representative
liquefied gas is fossil fuel buried underground in a gas
state. The natural gas has nethane as a main conponent and
is gas energy which may be used immediately after gas
naturally taken directly from a gas field goes through a
little preprocessing. Further, the gas energy is simlar

to oil in that it is chemcal fuel created by a change in



organic matters deposited in the ground.

[0003] Like extracting oil, the natural gas is
extracted by deeply driving a borehole in the sea or the
gr ound.

[0004] Further, the natural gas is chem cal-free clean
energy which little generates pollutants upon conbustion by
renmoving dusts, sul fur, ni trogen, etc., during the
preprocessi ng and | i quefaction process.

[0005] The natural gas is transported in a gas state
through a gas pipe on the land or the sea or is transported
to renote consunption sites while being stored in an LNG
carrier in a liquefied natural gas state. The liquefied
natural gas obtained by cooling the natural gas at a very
| ow tenperature (approximately, - 163 °C) has a volune
reduced to approximately 1/600 conpared to that of the
natural gas in a gas state. Therefore, the |iquefied
nat ur al gas iIs very suitable for long distance

transportation through the sea.

[0006] Recently, the natural gas is produced even in a
sedi nentary rock. Cenerally, the natural gas has been
processed and liquefied on an onshore termnal. |In recent

years, a |liquefied natural gas-floating production storage
of fl oadi ng (LNG FPSO) has greatly been devel oped and thus
is becomng nore and nore popular. The |iquefied natura

gas is transforned in the onshore termnal, a floating



storage & offloading unit (FSRU), or a fixed offshore
term nal

[0007] For shipping the liquefied natural gas, inport
and export termnals are essentially provided with a
storage unit. For these reasons, a |large shipping termna

tends to be built along the coast. Further, a termna

whi ch may supply clean energy like LNG to an engine of a
ship will be required in future. For this reason, main
ports require an LNG supply term nal and new facilities for
supplying LNG to a special vessel which may supply LNG fuel

to a personal vessel

[0008] An offshore LNG term nal has been manufactured
in gravity based structures (GBS) until now. As can be
appreciated from the name, a termnal having the GBS is
fixed by a self gravity force of a sea floor. The GBS is
generally manufactured in heavy concrete and needs to be
fixed by ballast water or a weight. This may cause a very
| arge problem at a costal area due to various waves which
are very frequently changed. Further, there is a problem
in that costs of the GBS greatly increase in response to a
depth of a seabed surface and conplicated structures need
to be installed to cope with vari ous waves.

[Di scl osure]

[Techni cal Probl eml

[0009] An object of the present invention is to



provide a support structure of a large floater using a
guide pile which may absorb shocks due to various waves
have a sinple structure, and greatly save costs and a
nmet hod for installing the sane.

[Techni cal Sol ution]

[0010] I n one general aspect, a support structure of a
| arge floater using a guide pile includes: a large floater
floating on the sea; at least one guide pile vertically
inserted into the large floater to enable the large floater
to nove vertically but [imt a novenent in a horizonta
direction; and a base structure installed on the seabed
surface, a lower portion of the guide pile being coupled to
the base structure, in which the large floater may include
a plurality of pile sleeves having the guide piles inserted
thereinto and including at |east one shock absorbi ng nenber.
[0011] The large floater may further include at |east
one of a storage unit, a systemfor producing, storing, and
| oadi ng and unl oadi ng |iquefied gas, a system for producing,
storing, and |loading and unloading hydrocarbon, and a

system for storing or |oading freights.

[0012] The liquefied gas nmay include at |east one of
i quefied natural gas, liquefied petroleum gas, natural gas
liquid, crude oil, and natural gas.

[0013] The large floater may be made of at |east one

of netal, high strength concrete, and watertight concrete.



[0014] The base part my be fixed to the seabed
surface by at | east one base fixing pile and may include at
| east one guide pile tube to which a |ower portion of the
guide pile is fixed.

[0015] The large floater may include at |east one
bal | ast tank.

[0016] An outer circunferential surface of the guide
pile may be provided with an outernost reinforcing nmenber
made of a stainless material.

[0017] The pile sleeve may include a sleeve fixing
part fixed to the large floater and a pile fixing part into
whi ch the guide pile is inserted.

[0018] The pile fixing part may include: a pile hole
having the pile sleeve inserted thereinto; an inside guide
menber | ocated at a portion to which an outer
circunferential surface of the guide pile is bonded; an
outside guide nenber formng an appearance of the pile
fixing part and located at an outside; and a plurality of
shock absorbing nenbers |ocated between the inside guide
menber and the outside guide nmenber and spaced apart from
each other by a predeterm ned di stance.

[0019] The shock absorbing nenber nay be nade of an
elastic material .

[0020] The support structure of a large floater using

a guide pile may further include: a fender |ocated on an



outer circunferential surface of the large floater and
absor bi ng shocks and vi brations fromthe outside.

[0021] The fender may be nade of at |east one of steel
hi gh strength concrete, and watertight concrete.

[0022] In another general aspect, a nmethod for
installing a support structure of a large floater using a
guide pile includes: installing a base fixing a base part
to a seabed surface (S10); transporting the floater to
transport the large floater and the guide pile manufactured
on a land to the sea where the base part is |located using a
carrier (S20); and fixing the floater to fix the guide pile
to the base part (S30).

[Advant ageous Effects]

[0023] According to the support structure of a large
floater using a guide pile and the nmethod for installing
the sane according to the exenplary enbodinment of the
present invention, the base structure nmay be previously
fixed to the seabed surface and the guide pile may couple
the large floater with the base structure of the seabed
Since the large floater floats at the water's surface, it
may have all the technical nerits of the fixed term nal and
the floating term nal

[0024] That is, the present invention may mneke the
installation and novenent of the large floater convenient

and may be used even in the area where the tidal range is



| ar ge. Further, the special protector such as the wave
danping wall may be provided in the area where tsunam nay
be generated. Further, the guide pile may be easily
installed and the large floater may not nove horizontally,
such that the liquefied gas may be safely shipped in the
vessel .

[Description of Draw ngs]

[0025] FIG 1 is a cross-sectional view of a support
structure of a large floater using a guide pile according
to an exenplary enbodi nent of the present invention.

[0026] FIG 2 is a plan view of the large floater
according to the exenplary enbodinent of the present
i nventi on.

[0027] FIG 3 is a side view of the large floater
according to the exenplary enbodinent of +the present
i nventi on.

[0028] FIG 4 is a cross-sectional view of a base part
according to an exenplary enbodinent of the present
di scl osure.

[0029] FIG 5 is a cross-sectional view of a pile
sl eeve according to an exenplary enbodi nent of the present
I nvention.

[0030] FIG 6 is a cross-sectional view of the qguide
pile according to the exenplary enbodi nent of the present

i nventi on.



[0031] FIG 7 is a flow chart of a nethod for
installing a large floater using a guide pile according to
an exenpl ary enbodi nent of the present invention.

[Best Model

[0032] Hereinafter, a support structure 10 of a large
floater using a guide pile according to an exenplary
enbodi nrent of the present invention having the above
features will be described in detail with reference to the
acconpanyi ng draw ngs.

[0033] A configuration and a form of the support
structure 10 of a large floater wusing a guide pile

according to the exenplary enbodinent of the present

invention will be described with reference to FIGS. 1 and 2.
[0034]
[0035] The support structure 10 of a large floater

using a guide pile according to the exenplary enbodi nent of
the present invention includes a |large floater 100 fl oating
on the sea, a guide pile 400 fixing the large floater 100,
and a base part 500 fixing the guide pile 400 to a seabed
sur f ace.

[0036] FIG 1 is a cross-sectional view of the support
structure 10 of a large floater according to the exenplary
enbodi nent of the present invention and FIG 2 is a plan
view of the large floater 100 according to the exenplary

enbodi nent of the present invention.



[0037] The large floater 100 forns the overall
appearance and includes a storage tank 200 which nmay store
i quefied gas. Further, the large floater 100 nay be
equi pped in a vessel transporting the liquefied gas or may
be installed in a gas supply apparatus for transporting the
liquefied gas. Further, the large floater 100 includes at
| east one of a liquid storage unit, a systemfor producing,
storing, and |oading and unloading |iquefied gas, a system
for pr oduci ng, storing, and loading and unl oading

hydr ocarbon, and a system for storing or |oading freights

all of which are not illustrated.

[0038] In this case, the liquefied gas includes at
| east one of |iquefied natural gas, |iquefied petrol eum gas,
natural gas liquid, crude oil, and natural gas.

[0039] The storage tank 200 is not I|imted to a
reservoir storing the liquefied gas but nmay be used a

reservoir which may store a material in aliquid state or a
solid state. Further, the large floater 100 may be used by
installing a system required on the sea at a place where
the storage tank 200 is | ocat ed.

[0040] For exanple, the large floater 100 may be used
at an LNG bunkering term nal, an LNG FSRU, and an FPSO, etc.
Further, the large floater 100 is provided wth a
desal i nati on system and therefore nay be used in a seawater

desalination system |In addition, the large floater 100 is
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equi pped with a storage facility or a | oadi ng and unl oadi ng
system and thus my be wused in a nobile harbor. As
descri bed above, the large floater 100 may be extended to

vari ous systens.

[0041] The large floater 100 is forned to float on the
sea. In this case, the large floater 100 may be towed by a
t ugboat .

[0042] The large floater 100 nmay be nmade of at | east

one of steel, high strength concrete, and watertight coated

i ght weight concrete.

[0043]

[0044] For exanple, the large floater 100 is forned by
| ocating the watertight coated Ilight weight concrete
bet ween sandwi ch panels for water proof. That is, the

| arge floater is manufactured by maeking the sandw ch panels
with a netal material and casting concrete between the
sandwi ch panel s.

[0045] The watertight coating may use polynmer coating
whi ch coats both sides of the |ight weight concrete with
pol ymer such as epoxy.

[0046] The storage tank 200 is installed in the large
floater 100. The storage tank 200 nmay be coupled to the
| arge floater 100 by being nmanufactured together with the
| arge floater 100 or separately manufactured fromthe | arge

floater 100. The large floater 100 may include a plurality
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of storage tanks 200. The large floater 100 according to
the exenplary enbodinent of the present invention may be
provided with five storage tanks 200. However, the nunber
of storage tanks 200 is not limted and therefore five or
|l ess or five or nore storage tanks may be install ed.

[0047] Wen the liquefied gas stored in the storage
tank 200 is at a |low tenperature, the storage tank 200 may
include a thermal insulation system Further, when the
liquefied gas is cryogenic liquefied gas, the storage tank
200 is provided with a heat insulation apparatus. For
exanple, when the liquefied natural gas is stored in the
storage tank 200, the storage tank 200 nmay be provided with
a barrier wall made of | NVAR or stainless steel and thernal

i nsulating materials of pol ywod board or pol yurethane foam

[0048] The guide pile 400 is installed to permt a
vertical novenent of the large floater 100 but limt a
hori zontal novenent thereof. In nore detail, the quide

pile 400 is vertically extended and a |l ower portion of the
guide pile 400 is fixed to a seabed surface or fixed to the
seabed surface through the base part 500, such that the
| arge floater 100 noves only in a vertical direction by the
gui de pile 400.

[0049] The base part 500 is fixed to the seabed
surface and is safely installed to increase a restoring

force and a stress related to a vertical force applied from
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an air flow, a wave, and a vessel.

[0050] The guide pile 400 is installed so that the
| arge floater 100 nmay vertically nove on the sea and the
| ower portion of the guide pile 400 is fixed to the seabed
surface or the base part 500.

[0051] The plurality of guide piles 400 are installed
in the large floater 100. A total of 14 guide piles
according to the exenplary enbodinent of +the present
invention are installed on an outer circunferential surface
of the large floater 100. The nunber of guide piles 400
may be smaller or larger than 14 according to a size of the
| arge floater 100 and a condition of the sea.

[0052]

[0053] The guide piles 400 are disposed in a length
direction of the large floater 100 at a predeterm ned
di st ance. Further, six guide piles 400 are installed on
each of the surfaces in a length direction of the I|arge
floater 100 and one guide pile 400 is installed on one
surface in a wdth direction, which is only an exenplary
enbodi nent. Accordingly, the nunmber of guide piles may be
| arger or smaller and the surface on which the guide piles
400 are installed is not limted to four surfaces of the
| arge floater 100.

[0054] The large floater 100 includes the plurality of

pile sleeves 300 to install the guide pile 400.
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[0055] In FIG 2, six pile sleeves 300 are installed
on each of the surfaces in a length direction of the |arge
floater 100 and one pile sleeve 300 is installed on both
sides, respectively, but the exenplary enbodiment of the
present invention is not limted thereto but the pile
sl eeve may be installed to correspond to the guide pile 400.
[0056] The pile sleeve 300 serves to fix the large
floater 100 to a vertical surface along the guide pile 400.

Further, the large floater 100 vertically noves dependi ng
on a tide and a wave and therefore an inside surface of the
pile sleeve part 300, that is, a portion to which the guide
pile 400 is bonded is easily worn and therefore the pile
sleeve may be preferably attached to be easily replaced.

Therefore, the pile sleeve 300 is not fixed to the large
floater 100 by welding but is coupled to the large floater
100 by a coupling nenber, which may be easily disassenbl ed,

such as a bolt.

[0057] The large floater 100 may be further provided
with a fender 600 which may protect an outside surface

The fender 600 is formed on an outer circunferentia

surface of the large floater 100 to serve to relieve shocks
and vi brations fromthe outside.

[0058] The fender 600 may be nmade of at |east one of
steel, high strength concrete, and watertight coated I|ight

wei ght concrete.
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[0059]

[0060] Referring to FIG 4, the base part 500
according to the exenplary enbodinent of the present
invention will be described bel ow

[0061] The base part 500 is drawn down to the seabed
surface and then may be fixed by driving a base fixing pile
520 in the seabed surface. The base fixing pile 520 may
fix a base frame 510 by using a clanping apparatus. The
base fixing pile 520 is to provide a horizontal fixing
resi stance and a sufficient strength to prevent the base
frame 510 from novi ng.

[0062] The base frame 510 includes a plurality of
gui de pile tubes 511. The guide pile tube 511 is extended
vertically and the | ower portion of the guide pile 400 is
inserted into the guide pile tube 511 to be fixed. Further,
the guide pile tube 511 is forned to correspond to the

guide pile 400 which is installed in the large floater 100.

[0063] The large floater 100 may further include at
| east one ballast tank (not illustrated).
[0064] The ballast tank nmay control a balance of the

| arge floater 100 by the inflow and outflow of seawater.
For exanple, the ballast tank balances vertical or
hori zontal directions of the large floater 100 when the
amounts of materials stored in the storage tank 200 are

different.
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[0065]

[0066] Referring to FIG 5 the pile sleeve 300
according to the exenplary enbodinent of the present
invention will be described bel ow

[0067] The pile sleeve 300 according to the exenplary
enbodi nrent of the present invention includes a sleeve
fixing part 310 fixed to the large floater 100 and a pile
fixing part 320 into which the guide pile 400 is inserted.
[0068] The pile fixing part 320 includes a pile hole
321, an inside guide nenber 322, a shock absorbing nenber
323, and an outside guide nenber 324.

[0069] The pile hole 321 is a hole into which the
guide pile 400 is inserted and is preferably forned to have
a dianeter larger than that of the guide pile 400.

[0070] Further, when the guide pile 400 is inserted
into the pile hole 321, to mnimze a friction force
between an outside surface of the guide pile 400 and an
inside surface of the pile hole 321, the inside surface of
the pile hole 321 may al so be coated with a material which
may reduce the friction.

[0071] To absorb a shock transferred through the guide
pile 400, the pile fixing part 320 is fornmed by positioning
a plurality of shock absorbing nenbers 323 between the
I nsi de gui de nenber 322 and the outside guide nenber 32.

[0072] That is, the inside guide nenber 322 and the
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out si de guide nenber 324 are made of a nmetal material and
the plurality of shock absorbing nenbers 323 are inserted
bet ween the inside guide nenber 322 and the outside guide

menber 324 to manufacture the pile fixing part 320.

[0073] In this case, the shock absorbing nenber 323 is
made of an elastic material |ike rubber and is positioned
in plural. The above-nentioned elastic material neans a

materi al selected fromthe group consisting of polysiloxane,
pol yur et hane, polyester, polyfluorosiloxane, polyolefin,

fluoroel astonmer, synthetic rubber, natural rubber, and a
m xture thereof.

[0074] The shock absorbing nenbers 323 are positioned
to be spaced apart from each other at a predeterm ned
di stance and when being expanded by being applied wth a
shock, the shock absorbing nenber 323 nmay be preferably
manufactured to be expanded toward the spaced space to
absorb a shock.

[0075]

[0076] Referring to FIG 6, the guide pile 400

according to the exenplary enbodinent of +the present

i nvention wll be described bel ow.
[0077] The guide pile 400 may be nade of at |east one
of steel, high strength concrete, and watertight coated

i ght weight concrete.

[0078] The watertight coated |ight weight concrete is
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formed by positioning |ight weight concrete coated on both
si des between the sandw ch panels for waterproof. That is,
as illustrated in FIG 6, an outside reinforcing nmenber 420
and an inside reinforcing nenber 440 nade of a netal
material are installed and concrete is cast between the
outside reinforcing nenber 420 and the inside reinforcing
menber 440 to forma concrete part 430.

[0079] The watertight coating may use polynmer coating
whi ch coats both sides of the light weight concrete with
pol ynmer such as epoxy.

[0080] Further, an outside surface of the guide pile
400 contacts seawater and therefore the guide pile 400 may
be further provided with the outernost reinforcing nenber
410 made of a stainless material to prevent a corrosion.
[0081]

[0082] A nethod for installing a support structure of
a large floater wusing a gquide pile according to an
exenplary enbodinment of the present invention wll be
described with reference to FIG 7.

[0083] The nethod for installing a support structure
of a large floater using a guide pile according to the
exenpl ary enbodinment of the present invention includes
installing the base (S10), transporting the floater (S20),
and fixing the floater (S30).

[0084] In the installing of the base (S10), the base
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part 500 is fixed on the seabed surface. |In nore detail
in the installing of the base (S10), the base franme 510 is
positioned on the seabed surface and the base frame 510 is
fixed on the seabed surface using the base fixing pile 520.
[0085] In the transporting of the floater (S20), the
| arge floater 100 and the guide pile 400 are manufactured
on a land and are transported to the sea on which the base
part 500 is installed by using a carrier.

[0086] In this case, the large floater 100 and the
guide pile 400 nay be transported while being coupled to
each other on a land and may be each transported to be
assenbl ed on the sea.

[0087] In the fixing of the floater (S30), the guide
pile 400 is fixed to the base part 500. In nore detail, in
the fixing of the floater (S30), an upper portion of the
guide pile 400 is inserted into the pile sleeve 300 and the
| ower portion thereof is fixed to the guide pile tube 511
which is formed at the base franme 510.

[0088] In this case, the guide pile 400 is nmanufacture
in a hollow form and therefore nay be easily assenbled
whil e seawater is introduced into the holl ow portion.

[0089]

[0090] The present invention is not limted to the
above-nenti oned enbodi nents but may be variously applied

and may be variously nodified by those skilled in the art
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to which the present invention pertains wthout departing

from the gist of the present invention clained in the

cl ai ns.
[0091]
[0092]
[0093]
guide pile
[0094]
[0095]
[0096]
[0097]
[0098]
[0099]
[00100]
[00101]
[00102]
[00103]
[00104]
[00105]
[00106]
[00107]
[00108]
[00109]
[00110]

[00111]

[ Detail ed Description of Main El enents]

10: Support structure of large floater using

100: Large floater

200: Storage tank

300: Pile sleeve

310: Sleeve fixing part

320: pile fixing part

321: Pile hole

322: Inside guide nenber

323: Shock absorbi ng nenber
324: CQutside guide nenber

400: Quide pile

410: Quternost reinforcing nmenber
420: Qutside reinforcing nenber
430: Concrete part

440: |1 nside reinforcing nenber
500: Base part

510: Base frame

511: Cuide pile tube

520: Base fixing pile
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[00112] 600: Fender
[00113] S10~S30: Met hod for installing support

structure of large floater using guide pile
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[CLAI MB]
[Caim1]
A support structure of a large floater using a guide
pile, conprising:
a large floater floating on the sea;
at least one guide pile vertically inserted into the
|arge floater to enable the large floater to nove
vertically; and
a base structure installed on a seabed surface, a
| ower portion of the guide pile being coupled to the base
structure,
wherein the large floater includes a plurality of
pile sleeves having the guide piles inserted thereinto and

i ncluding at | east one shock absorbi ng nenber.

[Aaim 2]

The support structure of a large floater using a
guide pile of claim 1, wherein the large floater further
includes at |east one of a storage unit, a system for
produci ng, storing, and | oadi ng and unl oadi ng |Iiquefied gas,
a system for producing, storing, and |oading and unl oadi ng

hydr ocarbon, and a systemfor storing or |oading freights.

[Aaim 3]

The support structure of a large floater using a
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guide pile of claim 2, wherein the liquefied gas includes

at |least one of liquefied natural gas, liquefied petrol eum
gas, nhatural gas liquid, crude oil, and natural gas.
[C ai m4]

The support structure of a large floater using a
guide pile of claim2, wherein the large floater is nade of
at least one of netal, high strength concrete, and

wat erti ght coated |ight weight concrete.

[A ai m 5]

The support structure of a large floater using a
guide pile of claim 1, wherein the base part is fixed to
the seabed surface by at |east one base fixing pile and
includes at |east one guide pile tube to which the | ower

portion of the guide pile is fixed.

[Claim6]
The support structure of a large floater using a
guide pile of claim 2, wherein the large floater includes

at | east one ball ast tank.

[T aim 7]
The support structure of a large floater using a

guide pile of claim 1, wherein an outer circunferenti al
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surface of the guide pile is provided with an outernost

rei nforci ng nenber made of a stainless material.

[A ai m 8]

The support structure of a large floater using a
guide pile of claim 1, wherein the pile sleeve includes a
sleeve fixing part fixed to the large floater and a pile

fixing part into which the guide pile is inserted.

[Cl ai m 9]

The support structure of a large floater using a
guide pile of claim 8 wherein the pile fixing part
i ncl udes:

a pile hole having the pile sleeve inserted
t her ei nt o;

an inside guide nmenber |ocated at a portion to which
an outer circunferential surface of the guide pile is
bonded;

an outside guide nenber form ng an appearance of the
pile fixing part and | ocated at an outside; and

the plurality of shock absorbing nenbers |ocated
between the inside guide nenber and the outside guide
menber and spaced apart from each other by a predeterm ned

di st ance.
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[Tl ai m 10]
The support structure of a large floater using a
guide pile of claim9, wherein the shock absorbing nenber

is made of an elastic naterial.

[daimi11]

The support structure of a large floater using a
guide pile of claiml1, further conpri sing:

a fender located on an outer circunferential surface
of the large floater and absorbing shocks and vibrations

fromthe outside.

[Aaim12]

The support structure of a large floater using a
guide pile of claim 11, wherein the fender is nade of at
| east one of steel, high strength concrete, and watertight

coated |ight weight concrete.

[C ai m 13]

A nmethod for installing the support structure of a
| arge floater using a guide pile of any one of clains 1 to
12, conpri sing:

installing a base fixing the base part to the seabed
surface (S10);

transporting the floater to transport the |large
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floater and the guide pile manufactured on a land to the

sea where the base part is located using a carrier (S20);

and

fixing the floater to fix the guide pile to the base

part (S30).



