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FLOATING TYPE LNG STATION

TECHNICAL FIELD

[1] The present invention relates to a floating type LNG station capable of refueling a

ship or a marine structure on the sea with LNG used as fuel.

BACKGROUND ART

[2] In general, natural gas is transported through gas pipelines of the land or sea in
the form of gas, or is stored in an LNG carrier in the form of LNG (Liquefied Natural Gas,
hereinafter, referred to as “LNG”} to transport the stored ENG to required facilities in
faraway places. Such LNG is obtained by cooling natural gas at an extremely low
temperature of approximately -163 degrees Celstus, thereby being decreased to the extent
of about 1/600 in volume compared to natural gas in the form of gas. Accordingly, LNG
1s very suitable for long-distance marine transport. The LNG carrier has an LNG storage
tank which 1s able to withstand extremely low temperatures in order to load LNG and
unload the LNG mte required facilities on fand after sailing the sea.

{3] The following description will be given of a structure of an LNG storage tank in
an LNG carrier in accordance with the prior art with reference to the accompanying
drawings.

[4] Fig. 1 is a sectional view illustrating an LNG carrier in accordance with the prior
art. As shown i Fig. 1, a LNG carrier 1 of the prior art is provided with an LNG
storage tank 2 therein. The NG storage tank 2 is made of a structure and a material

which are able to withstand extremely low temperatures, and is equipped with pipes and
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pumps, which are not shown, so as to supply and discharge LNG

[5] Such a conventional LNG carrier 1 stores LNG in the LNG storage tank 2 and
then transports the LNG to required facilities on land.

[6] Meanwhile, recently, ships utilizing LNG as fuel have been gradually increasing
together with an increase in world oil prices. However, since LNG stations for such
ships are limited to the land around harbors adjacent to several sea regions, the refueling
of the ships is impossible during sailing. For this reason, the ships should move to the
harbors for LNG refueling, thereby having time and space restraints.

7 Currently, ships or floating structures for solving these restraints have not been
developed.  Since the conventional LNG carrier 1 has only a function to simply transport
LNG without an LNG refueling function, there is a problem in that, even in the case of
being required to refuel the LNG carrier with LNG on the sea, it may not be solved.

This is disclosed in, for example, US Patent No. 6,805,598 entitled “LIQUID NATURAL

GAS TRANSFER STATION”, issued on October 19, 2004,

BISCLOSURE

TECHNICAL PROBLEM

[8] It is, therefore, an object of the present invention to provide a floating type LNG
station capable of refueling a ship or a marine structure on the sea with LNG used as fuel.
[93 Another object of the present invention is to provide a floating type LNG station
capable of supplying LNG to a refueling target, processing boil-off gas during provision
of LNG from an LNG supply ship, using the processed boil-off gas as fuel, or supplying
electric power necessary for various utilities by utilizing the processed boii-off gas to

produce motive power and electric power.
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TECHNICAL SOLUTION

[10]  In accordance with an aspect of the present invention, there is provided a floating
type LNG station which floats on the sea and refuels a refueling farget requiring ING
with the LNG, including: a floating structure; an LNG tank which is provided in the
floating structure so as to store the LNG; an LNG line for discharging the LNG from the
LNG tank to the refueling target; and an LNG pump which is installed at the LNG line so
as to provide pumping force for discharge of the LNG,

[11]  Preferably, the floating type LNG station further includes a multistage
compressor which is installed at the LNG line so as to compress the LNG with any one of
low pressure, intermediate pressure, and high pressure to correspond to a compressive
refueling condition of the refueling target and supply the compressed LNG.

[12] Preferably, the floating type LNG station further includes an unloading unit for
transferring the LNG so that the LNG discharged from the LNG line is supply to the
refueling target and for returning boil-off gas generated during transfer of the LNG.

[13]  Preferably, the floating type LNG station further inchudes equipment for
temporarily storing boil-off gas generated during transfer of the LNG or for using the
boil-off gas as fuel to produce electric power.

[14]  Preferably, the floating structure has at least one of a DP (Dynamic Positioning}
device using sateilite navigation and a self-mooring device,

{151  Preferably, the floating structure has a water treatment device for preventing
rocking due to a loading amount of LNG or sea conditions.

{16]  Preferably, the unloading unit further transfers the LNG so that the LNG is filled

in the LNG tank through the ILNG line.
[17]  Preferably, the LNG line is provided with a first bypass line for bypassing the

COMmpressor,
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{181  Preferably, the LNG line 1s provided with a second bypass line for bypassing the
LNG pump and supplying the LNG to the LNG tank.

[19]  Preferably, the unloading unit further includes a boil-off gas line for loading and
unloading the boil-off gas.

[20]  Preferably, the unloading unit further includes a boil-off gas processing device
which is located in the floating structure and uses the LNG as fuel, and a supply line
which branches from the boil-off gas line so as to supply the boil-off gas to the boil-off
gas processing device.

(21}  Preferably, the unloading unit has a metering unit for detecting an unloading
amount of LNG or a loading and unloading amount of LNG.

[22]  Preferably, the equipment includes: a separate boil-off gas processing line which
is supplied with boil-off gas excessively generated from the LNG tank; a gas compressor
which is coupled to the boil-off gas processing line and compresses the boil-off gas; a
storage container which is connected to a rear end of the gas compressor and temporarily
stores the compressed boil-off gas; and a control vaive which is coupled to an extension
line connected from a rear end of the storage container to a power production device and
adjusts supply flow of the boil-off gas.

[23]  Preferably, the equipment further includes: a generator for producing the electric
power using motive power generated by the power production device, and & voltage
control unit which is coupled between an output end of the generator and an utility.

[24]  In accordance with the embodiments of the present invention, by refueling a ship
or a marine structure on the sea with LNG used as fuel, the ship or the marine structure
using LNG as fuel may be smoothly managed, and the ship or the marine structure may

be no need to move to a harbor for LNG refueling, thereby enabling the mintmization of

time and space restraints.
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[25]  Also, the embodiments of the present invention have an advantage of processing
excessively generated boil-off gas fo be used as fuel, and supplying electric power
necessary for various utilities by utilizing the processed boil-off gas to produce motive
power and electric power. Further, the embodiments of the present invention have an
advantage of pressuring the excessively generated boil-off gas and temporarily storing

the pressured gas in a compression container to be used as fuel again.

BRIEF DESCRIPTION OF THE DRAWINGS

[26]  Fig. 1 is a sectional view illustrating an LNG carrier in accordance with the prior
art;

[27]  Fig. 2 is a diagram illustrating a configuration of a floating type LNG station in
accordance with a first embodiment of the present invention, in which the floating type
LNG station refuels a refueling target with LNG;

[28]  Fig. 3 is a diagram illustrating a configuration of a modification example of the
floating type LNG station shown in Fig. 2, in which the floating type LNG station is
supplied with ENG from an LNG supply ship;

[29]  Fig. 4 is a diagram illustrating a configuration of a floating type LNG station in
accordance with a second embodiment of the present invention;

[30]  Fig. 5 is a diagram illustrating a process of boil-off gas which is generated when
supplying LNG from a floating type LNG station to a refueling target; and

[31]  Fig. 6 is a diagram illustrating a process of boil-off gas which is generated when

being supplied with LNG from an LNG supply ship to a floating type LNG station.

BEST MODE FOR THE INVENTION
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[32]  Heremafter, embodiments of the present invention will be described in detail with
reference 1o the accompanying drawings so that they can be readily implemented by those
skilled in the art.  Further, detailed descriptions of constructions or functions well known
n the art may be omitted to avoid obscuring appreciation of the disclosure by a person of
ordinary skill in the art. Wherever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.

{33]  Fig. 2 is a diagram illustrating a configuration of a floating type LNG station in
accordance with a first embodiment of the present invention, and Fig. 3 is a diagram
iltustrating a configuration of a modification example of the floating type LNG station
shown in Fig. 2. Particularly, Fig. 2 shows a manner in which the floating type LNG
station of the present invention refuels a refueling target with LNG, and Fig. 3 shows a
manner in which the floating type LNG station of the present invention is supplied with
LNG from an LNG supply ship.

[34]  Asshown in Fig. 2, a floating type LNG station 100 in accordance with the first
embodiment is used to refuel a refueling target 10, such as a ship or a marine structure,
with LNG (Liquefied Natural Gas) utilized as fuel for propulsion, electricity generation,
or the like in a state of floating on the sea.  The floating type LNG station 100 includes a
tloating structure 110, an LNG tank 120 provided in the floating structure 110, an LNG
line 130 for discharging the ILNG from the LNG tank 120, and an LNG pump 140 and a
compressor 150 which are installed at the ENG line 130, and an unloading unit 160 for
supplying the refueling target 10 such as the ship or the marine structure with the ING
discharged from the LNG line 130. Also, the floating type LNG station 100 may further
include a facility which is able to process boil-off gas generated during loading and
unloading the LNG, which will be discussed with reference to Figs. 5 and 6.

[35]  The floating structure 110 may be equipped with a self-propelled system having a
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proper capacity in order to prepare for a marine disaster due to storms.  Alternatively, the
floating structure 110 may have a form of a barge moving by the help of a tug boat, or
have various structures for floating on the sea.  Also, the refueling target 10 may come
alongside the floating structure 110 using the tug boat.

[36]  The floating structure 110 includes a self-mooring device 111 to be fixed at a
position in which ships frequently come and go on the sea or at any other necessary
position.  Further, the floating structure 110 also includes a mooring function to
accurately adjust a position by DP (Dynamic Positioning) devices 400 and 410 which are
possible to automatically adjust the position through a propeller and a satellite apparatus
or satellite navigation. That is, the floating structure 110 includes at least one of the self-
mooring device 111 and the DP devices 400 and 410 by the satellite navigation.

[37]  In addition, the floating structure 110 includes a water treatment device 112,
which has a plurality of ballast tanks, pumping devices, etc., to prevent the rocking of the
floating structure due to a loading amount of LNG or sea conditions, and the ballast tanks
1s formed integrally with or independently of the LNG tank 120.

[38]  The ENG tank 120 is provided within the floating structure 110 for storing the
LNG, and is configured as a membrane tank or in the form of an independent cargo hold
of type B or type C, which is defined by the IMO (International Maritime Organization).
Also, the LNG tank 120 may be arranged as a one-row or two-row structure, and provided
with a delivery pump necessary for loading the LNG, a strip pump, a safety valve for
controlling the pressure of the inside and outside, a temperature and pressure detection
device, a gas detection device, and the like, in addition to the LNG pump 140,

[39]  The LNG line 130 is installed to provide a path for discharging the LNG from the
LNG tank 120 or a path for supplying with the LNG from the LNG supply ship 20, and

may be made of a structure and a material which are able to withstand extremely low
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[40]  The LNG pump 140 is installed to provide pumping force for discharge of the
LNG to the LNG line 130, and a cryogenic pump may be used as the LNG pump in order
to pump the LNG which is an extremely low temperature.

[41]  The compressor 150 1s installed at the LNG line 130, and may compress LNG,
which is supplied to a tank 11 of the refueling target 10 required for LNG refueling, with
a predetermined pressure.

[42]  The unloading unit 160 supplies the LNG, which is discharged from the ENG line
130, to the tank 11 of the refueling target 10 through a refueling line 161. The refueling
line 161 is switched to be supplied with the LNG from the LNG supply ship 20 and to fill
the LNG tank 120 with the LNG throngh the LNG line 130, as shown in Fig. 3, in
addition to unloading of the LNG, and thus loading and unloading may be possibie. To
achieve this, the refueling line 161 may include a flexible hose.

[43]  The unloading unit 160 may include a loading arm for transfersing the refueling
line 161 to the tank 11 of the refueling target 10 required for LNG refueling, and an IAS
(Integrated Automation System) for managing overall operations related to loading or
unloading and supply of LNG or BOG in a CACC (Centralized Administration Control
Center), thereby enabling the performance of flow control, temperature control, and
pressure control.

[44]  Meanwhile, the LNG line 130 may be provided with a first bypass line 131 to
bypass the compressor 150 when being supplied with the LNG from the LNG supply ship
20, and a second bypass line 132 to supply the LNG tank 120 with the LNG by bypassing
the LNG pump 140. In this case, one or more valves may be installed at any one or all
of the LNG line 130 and the first and second bypass lines 131 and 132, thereby allowing

the LNG supplied to the LNG tank 120 to bypass the compressor 150 and the LNG pump
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140.

[45]  In addition, the unloadmg unit 160 not only allows the boil-off gas to be loaded
into and unloaded from the refueling target 10 or the LNG refueling ship 20 located to be
aligned m parallel with the floating structure 110, but also allows the boil-off gas to be
loaded into and unloaded from the refueling target 10 or the LNG refueling ship 20
located to be aligned in series with the floating structure 110,

[46]  The unloading unit 160 further includes a boil-off gas line 162 to load and unload
the boil-off gas, for example, to unload the boil-off gas, which is generated from the LNG
tank 120, mto the L.NG supply ship 20 or to return the boil-off gas, which is generated
from the tank 11 of the refueling target 10, to the LNG tank 120. The boil-off gas line
162 return the boil-off gas, which is generated from the tank 11 of the refueling target 10
during delivery of the LNG from the LNG tank 120 to the refueling target 10, to the LNG
tank 120, thereby serving to compensate an increase in pressure within the tank 11 of the
refueling target 10 due to generation of the boil-off gas.

f471  Specifically, the boil-off gas line 162 serves to compensate mutual pressure
between the LNG tank 120 and the tank 11 of the refueling target 10.  That is, since boil-
off gas is considerably filled at first in the tank 11 of the refueling target 10 to be supplied
with the LNG from the LNG tank 120, it is necessary to appropriately return the boil-off
gas, which is generated when the LNG is unloaded from the LNG tank 120 to the tank 11
of the refueling target 10, to the LNG tank 120,

{48]  If the boi-off gas is not extracted from the tank 11 of the refueling target 10,
pressure in the tank 11 of the refueling target 10 having constant volume ts rapidly
increased, thereby causing problems in terms of stability of the tank 11 and unloading of
the LNG. However, an increase in pressure due to the boil-off gas may be compensated

by unloading or returning the boil-off gas through the boil-off gas line 162.
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[49]  The boil-off gas line 162 may alsc serve to compensate mutual volume between
the LNG tank 120 and the tank 11 of the refueling target 10.  That is, the boil-off gas line
[62 may also perform a role to compensate the volume between the LNG tank 120 and
the tank 11 of the refueling target 10, namely, a role to exchange the mutual volume
therebetween, by return of the boil-off gas having the same volume as the LNG, which is
transferred from the LNG tank [20 to tank 11 of the refueling target 10, from the tank 11
of the refueling target 10 to the LNG tank 120. Such a boil-off gas line 162 may include
a flexible hose.

[50]  Here, the transferred boil-off gas may be utilized as separate fuel. To achieve
this, the unloading unit 160 further includes a supply line 163 branching from the boil-off
gas line 162 so as to supply the boil-off gas to a boil-off gas processing device 113 using
the boil-off gas as fuel. Accordingly, the boil-off gas transferred along the boil-off gas
hne 162 1s supplied to the boil-off gas processing device 113 through the supply line 163.
Also, a change valve 164 to bypass the boil-off gas processing device 113 may be
installed at any one or all of the boil-off gas line 162 and the supply line 163. Here, the
change valve 164 may be umplemented as a plurality of bi-directional valves, in addition
to a three-way valve shown in the present embodiment.

[51]  The boil-off gas processing device 113 may be, for example, at least one of a
boiler, an incinerator, a power piant or a generator for producing electricity, and a fuel
engine. The following description will be given of examples of the specific use in the
boil-off gas processing device 113 with reference to Figs. 5 and 6.

{52]  The uploading unit 160 further includes a metering unit 165 to detect an
unloading amount of LNG or a Ié&ding and unloading amount of LNG. By the metering
unit 165, it is possible to easily identify an amount of LNG unloaded from the LNG tank

120 or an amount of LNG filled in the LNG tank 120 from the outside.

~-10-
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[53]  Fig. 4 1s a diagram illustrating a configuration of a floating type LNG station in
accordance with a second embodiment of the present invention.

[54]  As shown in Fig. 4, a floating type LNG station, 200 in accordance with the
second embodiment includes a floating structure 210, an LNG tank 220 provided in the
floating structure 110 so as to store LNG, an LNG line 230 for discharging the LNG from
the LNG tank 220, and an LNG pump 240 which is installed at the LNG line 230 s0 as to
provide pumping force for discharge of the LNG, compressors 251 and 252 which are
instalied at the LNG line 230 so as to compress the LNG, and an unloading unit 260 for
supplying a ship or a marine structure with the LNG discharged from the LNG hne 230.
The above-mentioned components are substantially similar to those of the floating type
LNG station 100 in accordance with the first embodiment, and therefore, no description
will be given thereof.

{557 In the present embodiment, particularly, the compressors 251, 252 may be
comprised of a plurality of compressors having compression pressure of the LNG
different from one another, or be comprised of a multistage compressor, thereby being
able to be selectively used depending on delivery pressure of the LNG.  For example, the
compressors may be comprised of a high pressure compressor 251 to compress the LNG
with high pressure and an intermediate and Iow pressure compressor 252 to compress the
LNG with intermediate pressure or with low pressure, as illustrated in the present
embodiment.

[56] The high pressure compressor 251 and the intermediate and low pressure
compressor 252 may be selectively used depending on the compression pressure of the
LNG determined within a proper range which satisfies a pressure condition, namely, a
compressive refueling condition required for supply of the LNG to the refueling target 10,

such as the ship using the LNG as fuel for propulsion, electricity generation, or the like,

-1~
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or the marine structure having equipment driven using the LNG as fuel. The
compressors 251 and 252 may not also be used in a case of being able to supply the LNG
only by the delivery pressure of the LNG.  Although two compressors are used to be
configured as two stages in the present embodiment, if necessary, the compressor may be
configured as three or more in number or a plurality of compressors may also be disposed
in paraliel.

[57]  In addition, each compressor 251 or 252, which may be manufactured as a
multistage structure which disposes module compressors in series, may also be used in
the present embodiment.

[58]  Each compressor 251 or 252 may be manufactured so as to compress the LNG
with low pressure, with intermediate pressure, or with high pressure to correspond to the
compressive refueling condition of the refueling target and then supply the compressed
LNG, and may be installed at the LNG e 230.

[591  Fig. 5 is a diagram illustrating a process of the boil-off gas which is generated
when supplying the LNG from the floating type LNG station to the refueling target, and
Fig. 6 is a diagram illustrating a process of the boil-off gas which is generated when being
supplied with the LNG from the LNG supply ship to the floating type LNG station.

[60]  Referring to Figs. 5 and 6, all of the boil-off gas, which are generated during
LNG transfer between the floating type LNG station and the refueling target or between
the floating type LNG station and the LNG supply ship, may be used to produce electric
power required for operation of equipment and driving of utilities 300 in the floating type
LNG station.

[61]  For example, the utilities 300 may be compressive devices, pumps, lights, air

conditioning equipment, controllers, or various electric devices, but the utilities 300 are

not limited thereto.

~-12-
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[62]  The boil-off gas, which is excessively created from the LNG tank 120, when the
LNG is supplied to the refueling target as shown in Fig. 5 or when the ENG is supplied
from the LNG supply ship 20 as shown in Fig. 6, passes a gas compressor 90, which is
able to compress the boil-off gas with necessary pressure, through a separate boil-off gas
processing line 22a.

[63]  Here, the boil-off gas processing line 22a may be configured to supply electric
power required for the utilities and to supply the boil-off gas, which is supplied from the
LNG tank 120, to the gas compressor 90 or a power production device 80a, by processing
the boil-off gas to be used as fuel and utilizing the same to produce motive power and
electric power. The power production device 80a may be a diesel engine, a dual fuel
diesel engine, a gas turbine device, a steam boiler, a steam turbine device, or the like.
Also, the gas compressor 90 may be connected, at a rear end thereof, with a storage
container 91 to temporarily store the compressed boil-off gas, and the storage container
91 may serve as a buffer during supply of the boil-off gas.  The storage container 91 may
have a variety of forms such as a pressure container or a buffer tank.

[64]  Furthermore, a control valve 92 may be coupled to an extension line connected
from the rear end of the storage contamer 91 to the power production device 80a so as to
adjust supply flow of the boil-off gas.

[65]  Accordingly, the boil-off gas may pass the gas compressor 90, be temporarily
stored in the separate storage container 91, and be then tramsferred to the power
production device 80a so as to be burned, or may be directly transferred from the LNG
120 to the power production device 80a without passing the gas compressor 90 or the
storage container &1 so as to be burned.

[66]  Here, a generator 80b to produce electric power using motive power generated by

the power production device 80a may be coupled to an output end of the power

-13-
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production device 80a.  Also, the generator 80b may be electrically coupled, at an output
end thereof, with a voltage control unit 80c (for example, switch board) which changes
generated power into electric power to be used in the utilities and manages the same.

[67]  Thus, the generator 80b may produce electric power using motive power
generated by the power production device 80a, and the produced electric power may be
supplied to each of the utilities 300, which require the electric power, through the voltage
control unit 80c.

[68]  Meanwhile, in a separate incident, the boil-off gas, which is naturally generated
from the LNG cargo hold 120 by heat merely input from the outside regardless of LNG
transter between the floating type LNG station and the refueling target 10 or between the
floating type LNG station and the LNG supply ship 20, may be similarly supplied as fuel
through the boil-off gas processing line 22a and the associated coupling configurations.
Moreover, referring to Fig. 6, even in a case of being supplied with the LNG from the
LNG supply ship 20 to the LNG tank 120, similarly, the boil-off gas in the LNG tank 120
may be returned to the LNG supply ship 20 via the boil-off gas line 162 and the unloading
unit 160. Since this is similar to a case of transferring the LNG from the LNG tank 120
to the tank 11 of the refueling target 10, no specific description will be given thereof.

[69]  The following description will be given of an operation of the floating type LNG
station having the above-mentioned configurations in accordance with the present
mvention, for example,

[70]  As shown in Fig. 2 and Fig. 4, in a state of being fixed so that the floating
structure 110 or 210 floats on the sea by the self-mooring device 111, the refucling line
161 or 261 is connected to the refueling target 10 coming alongside the floating structure
110 or 210, for example, the tank 11 provided in the ship or marine structure which

requires ENG refueling by the unloading unit 160 or 260. Next, the LNG in the ING
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tank 110 is supplied to the tank 11 of the refucling target 10 through the LNG line 130 or
230 and the refueling line 161 or 261 by pumping of the LNG pump 140 or 240.

(71} In this case, as occasion demands, the LNG may be compressed with proper
pressure by the compressor 150 shown in Fig. 2 and be supplied, or may be compressed
by the plural compressors or the multistage compressors 251 and 252 shown in Figs. 4
and 5 depending on the compressive extent or the compressive refueling condition and be
supplied.

(72]  As shown in Figs. 3 and 6, when it is necessary to supply the LNG to the LNG
tank 120 of the floating structure 110, the LNG is supplied from the LNG tank 21 of the
LNG supply ship 20 through the manifold 22 of the LNG supply ship 20 to the LNG tank
120 of the floating structure 110 through the refueling line 161 and the LNG line 130,
using the unloading unit 160,

73] Inthis case, as shown in Fig. 3, the LNG, which is supplied to the LNG tank 120
of the floating structure 110, may bypass the compressor 150 and the LNG pump 140
through the first and second bypass lines 131 and 132,

[74]  Meanwhile, when the unloading uanit 160 loads and unloads the LNG as described
above, the boil-off gas, which is generated from the tank 11 of the refueling target 10,
may be returned to the LNG tank 120 of the floating structure 110 by the boil-off gas line
162, or the boil-off gas, which is generated from the LNG tank 120 of the floating
structure 110, may be returned to the LNG tank 21 of the LNG supply ship 20 by the boil-
off gas line 162.

[751  Asaresult, the boil-off gas line 162 may serve to compensate the mutual pressure
between the LNG tank 120 and the tank 11 of the refueling target 10, and may also serve

to compensate the mutual volume therebetween.

[76]  That is, the initial boil-off gas is considerably filled in the tank 11 of the refueling
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target 10 which is supplied with the LNG from the LNG tank 120, and thus the mutual
pressure and volume may be compensated by appropriately returning the same boil-off
gas as the unloading amount of LNG, which is generated when the LNG is unloaded from
the LNG tank 120 to the tank 11 of the refueling target 10, to the LNG tank 120.

[771  In this process, the boil-off gas in the boil-off gas line 162 is supplied to the boil-
off gas processing device 113 of the floating structure by change of the change valve 164,
thereby being able to be used as fuel for producing electric power as illustrated in Fig. 5
or Fig. 6.

[78]  While the invention has been shown and described with respect to the preferred
embodiments, it will be understood by those skilled in the art that various changes and
modifications may be made without departing from the scope of the invention as defined

in the following claims.
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CLAIMS:

L. A floating type LNG station which floats on the sea and refuels a refueling target
requiring LNG with the LNG, comprising:

a floating structure;

an LNG tank which is provided in the floating structure so as to store the LNG;
an LNG line for discharging the LNG from the LNG tank to the refueling target;

an LNG pump which is installed at the LNG line so as to provide pumping force for

discharge of the LNG; and

a multistage compressor which is installed at the LNG line so as to compress the
LNG with any one of low pressure, intermediate pressure, and high pressure to correspond to

a compressive refueling condition of the refueling target and supply the compressed LNG.

2. The floating type LNG station of claim 1, further comprising an unloading unit for
transferring the LNG so that the LNG discharged from the LNG line is supply to the refueling

target and for returning boil-off gas generated during transfer of the LNG.

3. The floating type LNG station of claim 1, further comprising equipment for

temporarily storing boil-off gas generated during transfer of the LNG or for using the boil-off

gas as fuel to produce electric power.

4. The floating type LNG station of claim 1, wherein the floating structure has at least

one of a DP (Dynamic Positioning) device using satellite navigation and a self-mooring

device,.
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5. The floating type LNG station of claim 1 or 4, wherein the floating structure has a

water treatment device for preventing rocking due to a loading amount of ILNG or sea

conditions.

6. The floating type LNG station of claim 2, wherein the unloading unit further

transfers the LNG so that the LNG is filled in the LNG tank through the LNG line.

7. The floating type LNG station of claim 6, wherein the NG line is provided with a

first bypass line for bypassing the compressor.

8. The floating type LNG station of claim 6 or 7, wherein the LNG line is provided with

a second bypass line for bypassing the LNG pump and supplying the LNG to the LNG tank.

9. The floating type LNG station of claim 2 or 6, wherein the unloading unit further

includes a boil-off gas line for loading and unloading the boil-off gas.

10. The floating type LNG station of claim 9, wherein the unloading unit further includes
a boil-off gas processing device which is located in the floating structure and uses the LNG as

fuel, and a supply line which branches from the boil-off gas line so as to supply the boil-off

gas to the boil-off gas processing device.

11. The floating type LNG station of claim 2 or 6, wherein the unloading unit has a

metering unit for detecting an unloading amount of LNG or a loading and unloading amount

of LNG.
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12. The floating type LNG station of claim 3, wherein the equipment includes:

a separate boil-off gas processing line which is supplied with boil-off gas excessively

generated from the LNG tank;

a gas compressor which is coupled to the boil-off gas processing line and compresses

the boil-off gas;

a storage container which is connected to a rear end of the gas compressor and

temporarily stores the compressed boil-off gas; and

a control valve which is coupled to an extension line connected from a rear end of the

storage container to a power production device and adjusts supply flow of the boil-off gas.

13. The floating type LNG station of claim 12, wherein the equipment further includes:

a generator for producing the electric power using motive power generated by the

power production device; and

a voltage control unit which is coupled between an output end of the generator and

an utility.
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