
[DESCRIPTION] [Invention Title] LNG REFUELING SYSTEM AND BOIL-OFF GAS
TREAMENT METHOD [Technical Field] 5[01]The present invention relates to an
LNG refueling system which can deliver LNG to a liquefied nat.:Ala:I gas
(LNG)-fneled ship and an LNGerefueled ship or can introduce the LNG from an
LNG carrier, and more particularly, to an refueling system which separately
has a low-temperature 10 LNG tank and a high-temperature LNG tank such that
both a lom-temperature LNG and a high-temperature LNG can be handled,
prevents an increase in pressure in the lowteuTerature LNG tank, and has a
boil-off gas treatment system to effectively treat the boil-oft gas
generated 15 during the refueling, and a boil-off gas treatment method for
the boil-off gas treatment system, [Background. Art] F021The use of
liquefied natural gas (LNG) has been   considered as a propulsion fuel of
a. ship, instead of e 20 diesel fuel discharging a considerable quantity of
pollutants. F031The LNG, which is liquefied natural gas obtained by
liquefying gaseous natural gas, has a volume reduced to 1/600 over that of
the gaseous natural gas, such that a 25 large quantity of LNG may be
effectively carried. 



[4] In general, a refueling facility of a ship or a refueling facility on a
land has been used to refuel the LNG to a ship.  [5] As the above-mentiohed
system there are a ship 5(hereinafter, referred to as an 'LNG--efuel O.
ship') which is refueled with the LNG and stores the LNG and then refuels
the LNG to another ship a. d a refueling facility (hereinafter, referred to
as an 'LNG refueling terminal') which stores the LNG carried from an LNG
production base 10 and then refuels the LNG to an LNG-fueled ship or. an
LNG:- refueled ship, which is collectively called an LNG refueling system.
Further, as the refueling system, there is a snip (hereinafter, referred to
as an 'LNG carrier') which supplies the LNG. FIG.1is a diagram
illustratinga graph representing a change in pressure depending on a
temperature of LNG. [07)Referring. to FIG. 1, the above-mentioned LNG has a
lower pressure as temperature reduces and a. higher pressure 20 as
temperature increases and has a pressure within 2 atmospheric pressure at
-155 C. A pressure unit of the graph illustrated in ECG,. I is a bar, in
which 1 bar 1000 hectopascal and 1 atmospheric pressure is 1013.25 hectop
scal, Meanwhile, the LNG-fueled ship or the LNG-refueled 



ship may request. LNG lower than -155 "C which may stably store the LNG or
request the LNG equal to or higher than - 155 "C at which the fuel
efficiency increases, [09iHowever, since tanks storing the LUG which are 5
included in a general LNG refueling system are operated between 1,05 and
2,00 atmospheric pressure, there are problems in that. tanks which may be
opbrated at 2 atmospheric pressure or more are further required so as to
store the LNG equal to or higher than -155 'C and when the 10 tanks storing
the LNG less than -155 'C are introduced with. heat from the outside to
increase the temperature of LNG to        'C or more and to increase the
pressure to 2 atmospheric pressure or more, the tanks storing the LNG may
be damaged- 15[110]Further, the LUG is introduced with heat from the
outside during the transfer of LNG even when the tank and the tube suffer
from heat insulation, the boil-off gas continues to he generated. The
boil-off gas means the state change from the liquefied LNG into the gaseous
20 natural gas. Therefore, even though a small quantity of LUG is vaporized
to the boil-off gas, the volume occupied by the boil-off gas is relatively
larger than that of LNG. When the boil-off gas having the relatively larger
volume than that of LNG continues to be generated, a pressure in a 25 ship
fuel tank increases and in the worst case, the ship  fuel tank may be
exploded, [lijTherefore, when the pressure of the storage tank is 



larger than a set safety pressure due to the generation of the boil-off
gas, the boll-oft oasis discharged to the 5 outside of the ship fuel tank.
The discharged boil ....offgas as described above is discharged to the air,
and otherwise, is used as a propulsion fuel of a ship or re-liquefied and
then is again transferred to the LNG tank, such that the boll-off gas may
be used like the LNG in the LNG tank. To 10 use the boil-off gas discharged
as described above, there is a need to collect the generated boil-off gas,
and thus a need exists for an LING refueling system including a system.
capable of adsorbing and desorbing the boil-off gas.    [12] in the case of
the related art, there is a method lb of installing a re -liquefying
apparatus in a tube connecting the LNG refueling system to the LNG-refueled
ship or the LNG-fueled ship to withdraw the re -idgefied LNG to the LNG
refueling system, [13] However,thecapacityofthere-liquefying 20 apparatus
is limited, which causes a problem in that there is a need to discharge the
boil-off gas, which is not relig.uefied, to the air.    [14] Therefore, a
need exists for an LNG refueling system and a boil-off gas treatment method
capable of 25 refueling LNG having temperature and pressure requested by.
5  E. ship, effectively adsorbing and desorbing a large quantity of
boil-off gas, and saving energy consumed for adsorption and desorption.
5(['echnical Problem] 



[151The present. invention proposes to solve the above problems,and an
obgeet of the present invention is to provide an LNG refuelina system
capable of handling both a low-temperature LNG and a high-temperature LNG,
preventing 10 an increase in pressure in a low-temperature LNG tank,
increasing stability, and effectively treating boil-off gas by allowinu the
LNG refueling system which can deliver LNG to an LNG-fueled sh-.4p and an
LNG-refueled ship or can introduce the LNG from an LNG carrier to
separately have a is low-temperature INC tank and a high-temperature LNG
tank, and a boil-off gas treatment method. [Technical Solution] r16]Inane
general aspect, there is provided an LNG refueling system, including: at
least one low-temperature 20 LNG tank 100 delivering or introducing LNG
from a ship fuel tank 900 on the sea; at least one pressure vessel type
high-temperature LNG tank 200 connected to the low- temperature LNG tank
100; and a natural gas compression 



system 310 compressing natural gas generated from the low- 25 temperature
LNG tank 100 due to heat introduced from. the  outside and transferring the
compressed natural gas to the high-temperature LNG tank 200. 17]Further,
the LNG refueling system 1000 may furEner include: a seventh transfer tube
470 transferring the LNG in the low-temperature LNG tank 100 to the
high-temperature LNG tank 200.          Further, an inside of the
low-temperature LNG tank 100 may be provided with a first injection
apparatus 110 and an inside of the high-temperature LNG tank 200 may be 10
provided with a second injection apparatus.  [19] Further, the LNG
refueling system 1000 may further include: a natural gas liquefying system
320 liquefying the natural gas compresseby the natural gas compression.
system 310  [20] Further, the LNG refueling system 1000 may further
include: when the te irature ofLNG of the high- 



temperature LNG tank 200 is lower than that of the LNG requested from a
ship, an LNG heating system 330 heating the LNG of the high-temperature LNG
tank 200. 20[21]Further, the LNG refueling system 1000 may further include:
when a quantity of the LNG of the low-temperature LNG tank 100 is lower
than that of the LNG requested from the snip, an LNG flashing system 340
flashing the LNG in thehigh-temperature LNG tank 200. 25[22]Further, the
LNG refueling system 1000 may further  include: an inert gas producing
systemand an inert gas-natural gas separating system 360 connected to the
ship fuel tank 900.  [23] Further, the LNG refueling system 1000 may
further include: a power producing system 370 connected to the
low-temperature LNG tank 100 to combust the natu al gas generated from the
low--temperature LNG tank 100 so as to convert the combusted natural gas
into electricity.      [24] Further, the LNG refueling system 1000 may
further 10 include: a fifth transfer tube 450 transferring from the LNG
carrier fuel tank 800 to the low-temperature tank 100 and the
high-temperature LNG tank 200 and a 



transfer tube 460 transferring the natural gas from      the LNG. carrier
fuel tank 800 to the low--temperature LNG. 15 tank 100 and the hMaTh-tem
rature LNG ank 200.  [25] Further, the LNG refueling system 1000 may
further include: a. boil-gas treatment system 500 treating boil-   off gas
generated when the LNG is transferred from the low-temper Lure LNG tank 100
or the high-temperature LNG tank 20 200 to the ship fuel tank 900.  [26]
Further, the boil-off gas treatment system 500 may include,-s boil-off gas
transfer tube 510 connected between the low-temperature LNG tank 100 of the
high- temperature LNG tank 200 and the ship fuel tank 900 to 25 transfer
the boll-off gas generated from the ship fuel tank  900 to th.e
low-temperature LNG tank 100 or the high-temperature LNG tank 200; an
injection unit 520 reducing the temperature of the boi1-off gas in the
low-temperature LNG tank. 100 or the high- temperature LNG tank 200; a
second 5 boil-off gas transfer tube 530 connected to the low-temperature
LNG tank 100 or the high-temperature LNG tank. 200 to transfer the
temperature-controlled boll-off gas; an adsorbing-desorbiug apparatus 540
connected to an end of the second boil-off gas transfer tube 530 and
including an 



10 adsorbent to selectively adsorb and desorb the boil-off gas; and a.
third boil-off gas transfer tube 550 transferring the boll-off gas descrbed
from the adsorbingdesorbing apparatus 540. [271Further, the injection unit
520 may include an 15 injection transfer tube 521 of which the one side is
connected to bypass to the low-temperature LNG tank 100 or the
high-temperature LNG tank 200 to transfer the the low-temperature LNG tank
100 or the high-temperature LNG tank 200 and the other side is connected to
the first 20 injection apparatus 110 and an injection pump 522 included in
the injection transfer tube 521 rFurther, the boil-off gas treatment system
500 may include a second compressor. 531 disposed cn a second hoil- off gas
transfer tube 530 to ontrol a pressure of the boil-off gas transferred. to
the adsorbing -desorbing  apparatus 540,  [29] Fuxtir, the boll-off gas
treatment system 500 may further include a first deserting transfer tube
541 of which both ends are connected. to the adorbina-desorbing 



5 apparatus 540 to circulate the boll-off as and a. heating apparetus 542
disposed on the first desorbing transfer tube 541,  [30] Further, the
boil-off gas treatment system. 500 may include: a cooling apparatus 551
disposed on the third 40 boil-off gas transfer tube 550; and a liquefying
apparatus 552 provided at a rear side of the cooling apparatus 551 to
liquefy the cooled boil-off gas. LFurther, the boil-off gas treatment
system 500 may include a vacuum_ pump 543 disposed in the first desorbinq
15 transfer tube 541 to control the pressure in the adsorbing-deserting
apparatus 540 so as to desorb a portion of the boil-off gas adsorbed into
the adsorbing-desorbinp appaxatus 540. [32]Further, the boil-off gas
treatment system 500 may 20 include a. second desorbing transfer tube 544
haying one side branched from the first desorbing transfer tube 541 and the
other side connected to the low-temperature LNG tank 100 or the
high-temperature LNG tank 200 and. transferring the LNG injected from the
injection unit 100 to the heating apparatus 542.  10 [33]Further, the
boil-off gas treatment system 500 may include the third boil-off gas
transfer tube 550nohed 



before the cooling apparatus 551 is provided to transfer the boil-off gas
desorbed from the agsorbing-desorbing apparatus 540 to a gas Mel source in
the ship.          Further, the boil-off gas treatment system 500 may
further include a temporary storage tank 560 disposed on the first boil-off
gas transfer tube. Meanwhile,anoTher general aspect, there is 10 provided a
boil off gas treatment method using a boil off gas treatment system 500,
including: controlling (310) temperature of boil-off gas by injecting L:,G
in a low-temperature LNG tank 100 or a high-temperature. LNG tank 200;
adsorbing (320) the boil-off gas heated In the 15 controlling of the
temperature of the boil-off csas (510) by an adsorbent of an
adsorbing-desorbing apparatus 540; preparing desorption (330) desorbing a
portion of the boil-off gas by controLling temperature and pressure of the
boil-off gas adsorbed in the adsorbing (S20); and desorbin 20 (540) the
remaining bo f gas adsorbed by transferring a portion of the desorbed
boil-off gas through a second desorption transfer tube 544 and
re-introducing the boil-off gas heated by a heating. apparatus 542 into the
adsorhing-desorhing apparatus 54' 25[36]Further, the preparing desorp(530)
may be  11 performed by controlling the pressure of the adsorbingdesorbing
apparatus 540 through a vacuum pump 543 disposed in a first desorption
transfer tube 541.          Further, the preparing desorption (330) may be
performed by transferring the LNG injected by an injection unit 520 and
heated by the heating apparatus 542 through the second desorption transfer
tube 544 and controlling the temperature of the adsorbing-desorbing
apparatus 540.  [38] Further, the boil-off gas treatment method may 10
further include: after the desorbing (540), re-liquefying (550) the cooled
boiloiIf gas by passing the cooled boil off g cl through the liquefying
apparatus 552, after a portion or the whole of the desorbed boil--off gas
passes through a cooling apparatus 551. 



[39] Further, the boil-off gas treatment method may further include:
cooling (36the adsorbing-desorbing apparatus 540 by moving the LNG injected
through the injection unit 520 to the adsorbing-desorbing apparatus 540.
[40] Further, the boil-off gas treatment method may 20 further include:
after the desorbing (540), using c gas fuel source (S70) by transferring a
portion or the whole of thu esorbed boil-off gas to the gas fuel source.
[41] Further, the boil-off gas treatment method may further include: after
the adsorbing (320), separating  12 boil-off treatment system. 500 further
including a temporary storage tank 560. [Advantageous Effects]
[42]According to the preseht invention, the LNG refueling system can
deliver the LNG to the LNG-fueled ship and the LNG-refueled ship or
introduce the LNG from the LNG carrier to supply. the LNG having the
temperature requested by the ship, prevent the increase in pressure of the
low-temperature LNG tank, and increase the stability. 



10[43]Further, the LNG refueling syetem according to the present invention
can easily use the LNG as the fuel without controlling the pressure of LNG
in. the ship and control the pressure of LNG before the LNG is introduced
to the inside of the ship to remove a need to separately 15 include the
pressure control apparatus in the ship, thereby simplifying the apparatus.
I.44]In addition, the LNG refueling system according to the present
invention includes the boil-off gas treatment system: to effectively carry
out the adsorption and 20 desorption of the boil-off gas, thereby
increasing the reuse efficiency of the boil-off gas. [45]Moreover, the LNG
refueling system according to the present invention includes a tempbrary
storage tank which temporarily stores the boil-off gas in the first
boil-off 2'.; gas transfer tube to remove the need to manufacture the  13 



fuel tack of the supply line in a pressurization type, liquefy the whole
boil-off gas, and discharge the boil-off gas to the air, thereby
implementing the economical, ecofriendly LNG refueling system. [Description
of Drawings]        The above and other objects, features and advantages of
the present invention will become apparent from the following description
of ireferred embodiments given in cc unction with the accompanying
drawings, in which: 10  FIG. I is a araph illustrating a change in pressure
depending on a temperature of LNG;  [47] FIG, 2 is a schematic diagram
illustrating a path transferring natural gas in a low- emperature LNG tank,
which is compressed by a natural gas compression system, to 15 a
high-temperature LNG tank, in the LNG refueling system according to the
presentinvention;  [48] FIG, 3 is a schematic diagram illustrating a path
transferring a low-temperature LNG of the low-temperature LNG tank or an
LNG flashing system to the high-temperat 20 LNG tank through a first
transfer tube, in the LNG refueling system according to the
presentinvention;  49rTris a schematic diagram illustratingpath in which
the natural gaw generated from the low-temperat LNG tank of the LNG
refueling system according to the  compression system and a natural gas
liquefying system;           FIG. 5 is a schematic diagram illustrating a
path delivering the hdgh emperarure LNG to a ship fuel tank in the LNG
refueling system according to the present invention; 



[51]FIG. 6 is a schematic diagram illustrating a path delivering the
low-temperature LNG to the ship fuel tank in the LNG refueling system
according to the present invention; 10[52]FIG, 7 is a schematic diagram
illustrating a path refueling inert gas, natural gas, and LNG to the ship
fuel tank. filled with air immediately after being dried and maintained and
repaired in the LNG refueling system according to the present invention;
iS[5 3]FIG, 8 is a schematic diagram illustratingpath producing power with
vapor generated from the LNG refueling system according to the present
invention;     [54] FIG. 9 is a schematic diagram illustrating a path
introducing the LNG from the LNG carrier in the LNG 20 refueling system
according to the present invention;  [55] FIG, 10 is a schematic diagram
illustrating a path transferring an exhaust gas generated when a pressure
of the tank and the system abnormally increases due to heat introduced from
the outside in the LNG refueling system 25 according to the present
invention;  IS :557FIG. 11 is a schematic diagram illustrating a path
trsnsferrinp natural gas generated at the time of producing 



the low-temperature LNG by passing. the high-temperature LNG through. the
LNG flashing system in the LNG. refueling system 5 according to the present
invention;          FIG. 12 is a schematic diagram illustrating an
embodiment of the LNG flashing system in the INC refueling system.
according to the present invention; 158]FIG, 13 is a schematic diagram
illustrating a boil- 10 off pas treatment system of the LNG refueling
system. according to the present invention.; [59]FIG, 14 is a schematic
diagram illustrating an    apparatus used during an adsorption process in
the boil-off gas treatment: system of. the netrefueling system according 15
to the present invention; [50]FIG, 15 is a schematic diagram illustrating
an apparatus used during a desorption process in the boil -off gas
treatment system of the LNG refueling system according to the present
invention; 20[61]FIG, 16 is a schematic diagram illustrating that a second
desorption transfer tube is further included, in the boil-off gas trestment
system of the LNG refueling. system according to the present invention; 



[62]FIG, 17 is a schematic diagram illustrating that a 25 cooling apparatus
and a liquefying apparatus are further  included in the boil-off gas
treatment system of the LNG refueling system according to the present
invention;          FIG, 18 is a schematic diagram illustrating that a
temporary storage tank is rbrther included in the boil-off gss treatment
system of the LNG refueling system according to the present invention;
[64FIG. 19 is a process diagram illustrating a. boil- off gas treatment
method according to the present. invention; 10[65]FIG, 20 is a process
diagram illustrating that a re-liquefying process is carried out after the
desorption process in the boil-off gas treatment method according to the
present inventioh; [66]FIG, 21 is a prbeess diagram illustrating that an 15
apparatus cooling process is carried out after the desorption process in
the boil-off gas treatment method according to the present invention;
1,671FIG; 22 is a process diagram illustrating that a    process of using a
gas fuel source is carried out after the a) desorption process in the
boil-off gas treatment method according. to the present invention; and 



[68]FIG; 23 is a process diagram illustrating that. an    apparatus
separation process is carried, out after the desorption process in. the
boil-off gas treatment method 25 according to the present inventioh.  17
[Best Mode]          Hereinafter, a tnohnical spirit of an LNG refueling
system according to the present i Lion will be described. in more detail
with reference to the accompanying drawings. [70] However, the accompanying
drawings are only examples shown in order to describe the technical idea of
the present invention in more detail Therefore, the technical idea of the
present invention is not limited to shapes of the aocompanyinq drawings.
10[71] [72]The present invention relates to an LNG refueling system  which
may deliver LNG to an LNG-fueled ship using the LNG as a fuel and an
LNG-refueled ship supplied with the LNG and storing. the LNG and then
refueling the LNG to another ship introduce the LNG from an LNG carrier
carrying and supplying the LNG of the LNG production base, An. LNG
refueling system 1000 separately has a lowtemperat nrc LNG tank 100 storing
a low-temperature LNG and a high-temperature LNG tank 200 storing a
high-temperature 20 LNG to be able t0 handle both the low-temperature and
the high-temperature LNG, prevent the increase in pressure of the
low-temperature LNG tank 100, and increase stability, In this case, :OW -i
]perature LNG is LNG less than -155 'C and the h gh-temperatu.re LNG is LNG
equal to or higher  18 FIG.2isa diagram illustrating a oath 



transferring natural gas in the low-temp rature LNG tank 100, which is
compressed by a natural gas compression system 310, to the high-temperature
LNG tank 200, in the LNG refueling system 1000 according to the present
invention. The LNG refueling system 100 according to one embodiment of the
present invention will be described in more detail with reference to FIG,2.
[74] The LNG refueling system 1000 according t.o the 10 present invention
includes at. least one low-temperature LNG tank. 1.00 and at least one
pressure vessel type , temperature LNG tank 200 which deliver the LNG to a
ship fuel tank 900 of the LNG-fueled ship and the LNG-refueled ship on the
sea or introduce the LNG from an LNG carrier 15 fuel tank 800 of the LNG
carrier and may include a system and a main tube capable of increasing the
LNG delivery, the introduction efficiency, and the stability.  [75] In
general, as a storage tank5 LNG, a. low- pressure tank operated between.
1.05 and 2.00 atmospheric 20 pressure is used and the low-temperature LNG
tank 100 is low-Pressure tanFIG, 1 is a graph illustrating a change in
pressure depending on a temperature of LNG and referring the LNG has a
pressure within 2.00 atmospheric  19 temperature LNG less than -155 C which
may be stored in the tank operated between 1.05 and 2.00 atmospheric
pressure and request the high -temperature LNG equal to or higher than -155
"C. snowing high fuel efficiency when the LNG is used as a fuel and since
the LNG has a lower pressure as temperature reduces and a higher pressure
as temperature increases in consideration of= characteristics ci LNG, the
LNG refueling system 1000 includes the low-temperature LNG tank 100 which
may store the LNG less than 10 -155 C and cithin 2,00 atmospheric pressure
and the pressure vessel type high-temperature LNG tank 200 which may stare
the LNG higher than -155 00 and equal to or higher than 2.00 atmospheric
pressure. Further, the LNG refueling system 1000 needs to be sealed to
prevent the naturalgas from being mixed with air at the time of delivering
or introducing the LNG. 



[76] Since the low-temperature LNG tank 100 as described above has the
difference in pressure depending on the temperature under a composition
condition of LNGlow- 20 temperature LNG tank is preferably set to have a
design pressure of 2,50 atmospheric pressure higher than 2.00 atmospheric
pressure. In this case, the pressure is an absolute pressure,       [77]
Referring to FIG. 2, the LNG refueling system 1000 25 May include a.
natural gas compression system 310, a natural  20 gas liquefying system
320, an LNG heating system 330, an LNG flashing system 340, an inert gas
producing system 350, an inert gas-natural gas separating. system 360, a.
power producing system 370, and an LNG boilin off system 380, and a
boil-off gas treatment system 500, 181The natural gas compression system
310 may compress the natural gas using a higth-pressure compressor, the
naturiguefying system 320 may liquefied the natural gas by exchanging heat
several tines using a mixed 10 refrigerant, and the LNG heating system 330
may increase the temperature of LNG by exchanging heat. The LNG flashing
system 340 flashes (a method of obtaining a low-temperature liquid after
reducing a pressure " a high-temperature saturated liquid through a valve
or a nozzle 



15 and generating vapor during a flashing process) the high-temperature LNG
to be able to produce the low-temperature LNG, th inert gas producing
system 350 may use an inert gas generator (IGG) producing the inert gas,
and the inert. gas-natural gas separating system 360 may use a nature of 20
first liquefying gas having high boiling point by cooling the inert gas and
the natural gas or may separate the inert gas from the natural gas by
sorting and distilling  the inert gas and the natural gas after liquefying
the inert gas and the natural a In this case, the LNG flashing 25 system.
340 flashes the high-temperature LNG to produce the  low-temperature LNG
and generate the natural gas.The power producing system 370 may combust the
natural gas obtained by vaporizing the LNG due to the increase in pressure
and temperature to produce power and the LNG boiling-off system 380 may
heat and oil-off the LNG to produce the natural gas. Further, the boil-off
gas treatment system 500 may reuse the boil-off gas generated during the
refuell  [79] The main tube 400 includes a first transfer tube 10 410, a
second transfer tube 420, a. third transfer tube 430, a fourth transfer
tube 440, a second transfer tube 450, a
.ransfer tube 460, a seventh transfer tube 470, and an eighth transfer tube
480.  [80] The first transfer tube 410 may deliver the low- tempc ature LNG
to tne ship fuel tank 900 of the LNG-fueled ship and the LNG-refueled ship
and the second transfer tube 420 may deliver the high-temperature LNG to
the ship fuel tank 900 of the LNG-fueled ship and the ENG-refueled ship.
The third transfer tube 430 may transfer only the low- 20 pressure natural
gas and the fourth transfer tube 440 may tr sfer only the high-pressure
natural gas. The second transfer tube 430 and the third transfer tube 460
are a tube which introduces the LNG from the LNG carrier fuel tank 800 and
may deliver the natural gas to the LNG carrier 25 fuel tank BOO of the LNG
carrier through the third transfer 



92 tube 460 as much as a volume of the introduced LNG while introducing the
LNG from the LNG carrier fuel tank 800 into the second transfer tube 450.
Further, the seventh transfer tube 470 and the second t- hsfer tube have a
first     ection apparatus 1.10 and a second injection apparatus disposed
at the respective ends thereof to inject the i r.roduced LNG and the eighth
transfer tube 480 may deliver the exhaust gas generated when the pressure
of the tanks NO and 200 and the systems 310, 320, 340, 360, and 380 10
increases due to heat introduced from the outside. In this case, the eighth
transfer tube 480 may be provided with a combustion apparatus 481 which
combusts the exhaust gas delivered from the tank and tha s s m [81]Since
the LNG-fueled ship or the LNG-refueled ship may reouest the low
-temperature LNG or request the high-temperature LNG, the LNG refueling
system 1000 includes the low-temperature LNG tank. 100 and the
high-temperature LNG tank 200, The LNG refueling system 1000 as described
above increases the pressure and temperature of the low- 20 temperature LNG
tank 100 due to the h.et introduced from the outside to generate the
natural gas in the low-temperature LNG tank 100 a. d the natural gas
generated from the low-temperature LNG tank 100 is transferred and
compressed the natural gas compression system 310  to the hagh-temperature
LNG tank 200 through the fourth transfer tube 420. The above-mentioned
structure prevents an increase in pressure of the low-temperature LNG tank
100, thereby preventing the low-temperature LNG tank 100 from 5 La na
damaged.  [82] The LNG refueling system 1000 may include the plurality of
1.ow temperat e LNG tank 100 and the plurality of pressure vessel type
high-temperature LNG tanks 200 so as to refuel the LNG to the plurality of
LNG-fueled ships 10 or LNG-refueled shipsa snort period of time. 



[83] The LG refueling terminal may be a botttm-mou type which is fixed to a
ground or a floating type and the L.?.1G refueling system 1000 is applied
to the LNG refueling terminal and the LNG-refueled ship. t5[84]FIG. 3 is a
schematic diagram illustrating a path injecting th low-temperature LNG of
the low-temperature tank 100 or an LNG flashing system 340 to the
high-temperature LNG tank 200 through the seventh transfer tube 470, in the
LNG refueling system 1000 according to the present invention, and e process
of producing the high-temperature LNG will be described with reference to
FIG. 3. [Q5] The LNG refueling system 1000 may transfer the LNG of the
low-temperature LNG tank 100 to the seventh transfer tube 470 through the
second transfer tube 420 and inject 25 the LNG of the low-t.emoerature LNG
tank 100 to the hi '  24 temperature LNG. tank 200 through tne seventh
transfer tube 470. To prevent the increase in pressure of the
low-temperature LNG tank 100, the LNG may be transferred to the
high-temperature LNG tank. Since the introduced t: rca of the LNG into the
high temperature LNG tank 200 increases by injecting the LNG through the
seventh transfer tube 470, the LNG has the reduced pressure by being
introduced into the I gI-temperature LNG. tank 200, such that thb LNG nay
be effectively adsorbed into the high-temperature LNG tank 00. 10 In this
case, the LNG of the low-temperature LNG tank 100 is flashed in the LNG
flashing sYtem 340 through the second trans f tube 420 and then may be
injected to the high-temperature LNG Lank 200 through the seventh transfer
tube 470. 15[86]FIG. 4 is a schematic diagram illustratingpath in which the
natural gas generated from the low-temperature , - LNG tank 100 of the
L.T.G refueling system 1000 according to the present invention is liquefied
by the natural gas 



compression system 310 and the natural gas liquefying 20 system 320 and
referring to FIG, 4, the pressure and temperature of the low-temperature
LNG tank 100 increase due to the heat introduced from the outside, such
that the natural Gas generated from the low temberature LNG tank 100 may be
compressed by the natural as compression system 310  natural gas liquefying
system 320, and then transferred to theLNG low-temperaturetank 100 through
the seventh transfer tube 470. The LNG. refueling system 1000 having the
above-mentioned structure may compress the natural gas of the
low-temperature LNG tank 100 and then liquefy the compressed natural gas,
thereby indirectly reducing the pressure of the low-temperature LNG tank
100.          FIG. 5 is a schematic diagram illustrating a path delivering
the high-temperature LNG to a ship in the LNG 10 refueling system 1000
according to the present invention and referring to FIG, 5, in the LNG
refueling system 1000, the LNG of the high-temperature LNG tank 200 adsorbs
a.   rge qua.1 natural gas generated from the low-temperature LNG tank nO
to prevent the increase in 



!O pressure of the low-temperature LNG tank 100 when the high-temperature
LNG is delivered to the LNG-fueled ship, and thus the LNG of the
high-temperature LNG tank 200 is delivered through the-second transfer tube
420 as it is when the high-temperature LNG satisfies the temperature 20
condition of the high-temperature LNG. In this case, when the LNG of the
high-temperature LNG tank 200 does not satisfy the temperature condition of
the high-temperature LNG, the LNG of the high-temperature LNG tahk 200 may
be heated by the LNG heating system 330 included in the second 25 transfer
tube 420 and then delivered. The LNG refueling  26 system 1000 as described
above may deliver the high temperature LNG to the LUG-fueled ship
requesting the high-temperature LNG by meeting the temperattre condition of
the high-temperature LNG even though the LNG of the high-temperature LNG
tank 200 does not satisfy the temperature condition or the high-temperature
LNG, ,88,FIG. 6 is a schematic diagram illustrating a path deliverin the
low-temperature LNG to the ship in the LNG refueling system. 1000 according
to the present invention 10 and referring to FIG, 6, in the LNG refueling
system 1000, when the low--temperature LNG is delivered to the LNG-fueled
ship, if the low-temperature LNG of the low-temperature LNG tank 100 is
sufficient as much as a quantity requested by the LUG--fueled ship, the
low-temperature LNG of the low-temperature LNG tank 100 is delivered
through the fir-ttransfer tube 410. In this case, when the t, temperature
LNG of the low-temperature LNG tank 100 is not sufficient as much as a
quantity requested by the LNG-fueled snip, the high-temperature LNG of the
high-temperature LNG tank is 20 transferred to the LNG flashing system 340
through the second transfer tube 420 and thus the low-temperature LNG is
produced by passing through the flashing process. As described above, the
low-temperature LNG produced by passing the high-temperature LNG through
the flashing 25 process in the LUG flashing system 340 may be supplied to  



the LNG-4.ueled sfl.ip through the first transfer tube 410. The LNG
refueling system 1000 as described above may supply the low-temperature LNG
as much as the quantity requested by the LNG-fueled ship even though the
quantity of the lowtemperatitre LNG stored in the low-temperature LNG tank
100 is not sufficient as much as the quantity of the low-temperature LNG
requested by the LNG-fueled ship  [89] As described above, in the LNG
refueling system 1000, when the LNG is delivered to the LNG-fueled ship or
10 the LNG-refueled ship, the natural gas of the LNG-fueled        lay be
introduced into the LNG refueling system 1000 through the third transfer
tube 430 as much as the volume of the delivered LNG.  [90] PIG. 7 is a
schematic diagram illustrating a path 15 refueling inert gas, natural. gas,
and LNG to the ship fuel tank 900 filled with air immediately after being
dried and maintained and repaired in the LNG refueling system 1000
according to the present invention, and referring to FIG. 7, the LNG
refueling system 1000 may include the inert gas 20 producing system 350 and
the inert gas-natural gas separating system 360 connected to the ship fuel
tank 900 or the LNG-fueled ship or the LNG-refueled ship and the LNG
flashing system 340 may produce an ultralow temperature LNG less than -160
CO, which is turn delivered to the ship  28 tank 900 of the LNG-fueied ship
or the LNG-refueled. ship is about to be dried or suffers from large
repairs the ship fuel tank 900 is filled with a. normal-temperature and
normal-pressure air. When the natural gas is delivered to a space filled
with the normal-temperature and normali pressure air, the natural gas is
coupled with air, Therefore, the LNG refueling system 1.000 includes the
inert gas producing system 350 to carry out an operation of replacing the
air of the "-C-fueled ship or the LNG- 10 refueled ship fuel tank 900 with
the inert gas which is not coupled with other elements and replacing the
inert gas with the natural gas. To carry out the above-mentioned process,
an operation to allow the inert gas producing system 350 to produce the
inert gas, supply the generated inert gas to the ship fuel tank 900 of the
LNG-fueled ship or the LNG-refueled ship, and then replace the inert gas
with the natural cas is carried out. In this case, the natural gas
introduced- into the ship fuel tank 900 of the LNG-fueled ship or the
LNG-refueled ship may be natural gas 



20 obtained by allowing the INC flashing system 340 to flash. the INC of
the low-temperature INC tank 100 or high-temperature INC tank 200 passing
through the second transfer tube 420 and then the INC boilsystem to
boil-off the flashed INC and the natural gas is separated 25 from the inert
gas of the ship fuel tank 900 of the LNG-  29 fueled ship or the
LNG-refueled ship by using the inert gas-natural gas separating system 360.
By the above-mentioned process, when the operation to replace the inert gas
of the ship fuel tank 900 of the LNG-fueled ship or the 5 LNG-refueled ship
with the natural gas is completed, the ship fuel tank 900 of the LNG-fueled
ship or the LNG refueled ship may he cooled by delivering the ultralow
temperature LNG less than -160 C in the low-temperature LNG produced from
the LNG flashing system 340 to the ship 10 fuel tank 900the LNG-fueled ship
or the LNG-ref-eled  [91] In general, the storage tank of LNG keeps -163
'C. Therefore, when the temperature of the ship fuel tank 900 of the
LNG-fueled ship or the LNG-refueled ship is equal to or higher than -163 C,
the temperature of the ship fuel tank 200 of the LNG-fueled ship or the
LNG-refueled ship may be reduced by using the uitraiow temperature LNG less
than -160 C lower than the low-temperature LNG of -163 C.  [92] During the
above process the natural gas filling 20 the ship fuel tank 900 of the
LNG-fueled ship and the LNG -refueled ship may be delivered to the third
transfer tube 430 as much as the volume of the ultra low temperature LNG
which is cielivered from the LNG flashing system 340 to the ship fuel tank
900 of the LNG-fueled ship 25[ 3]FIG, 8 is a schematic diagram illustrating
a path  



30 producing power with vapor generated from the LNG refueling system 1000
according to the present invention, and referring to FIG. 8, the natural
gas generated from the low-temperature LNG tank 100 is transferred to and
combusted in the power producing system 370 through the fourth transfer
tube 440 and is converted into electricity, which may be turn transmitted
to an inerna1 power consumption source 710 and an external power
consumption source 720. The above-mentioned str c uses the vapor 10 of the
low-temperature LNG tank 100 to produce power, thereby preventing the
increase in pressure of the low-temperature LNG tank 100 and producing and
supplying power. Further, the above-mentioned structure is also used as a
pressure rising prevention apparatus of the low-temperature 15 LNG tank 100
and is provided in proportion to the number of low temperature LNG tanks
100 and may reduce the number of high-temperature LNG tanks 200, which is
formed in pressure vessel type, to reduce a burden on the cost of
equipment. The above-mentioned power producing system 370 20 may use the
natural gas introduced into the fourth transfer tube 440 from the
high-temperature LNG tank 200 and may also use the natural gas compressed
by the natural gas compression system 310 when the pressure of the fourth
transfer tube 440 is not sufficient and the natural gas 26 compression
system 310 is operated and when the pressure of  31 thehigh-temperature
natural gas main tube 440 is not sufficient and the natural gas compression
system 310 is not. operated, the low-temperature LNG flashed by the LNG
flashing system 340 is boiled-off by the LNG boiling--off 5 system 380 and
may be supplied to the power producing system 370, in this case, the
low-pressure natural gas generated when the LNG boiling-off system 380
boils ff the LNG may be transferred to the third transfer tube 430 or may
be delivered to the LNG-fueled ship or the LNG-refueled 10 9F10 9 is a
schematic diagram illustrating a path introducing tne LNG from the LNG
carrier in the LNG refueling system 1000 according to the present
invention, and referring to FIG, 9, n the LNG refueling system. 1000 



15 the second transfer tube 450 and the third transfer tube 460 installed
to introduce the LNG from the LNG carrier fuel tank 800 of1-7,7r carrier
may be connected only the low-temperature LNG tank 100 and the
high-temperature LNG. tank 200.The above-mentioned structure removes 20
factors of increasing the pressure of the ship fuel tank 900 of the
LNG-refueled ship since the ship fuel tank 900 of the LNG-refueled ship i.s
a low-pressure tank, thereby increasing the stability. [95]FIG, 10 is a
schemadiagram iltustra:n a path transferring the natural gas generated when
the pressure of  the tanks 100 aid 200 and the systems 310, 320, 340, 360
380, and 500 increases abnormally due to the heat introduced from the
outside in the LNG refueling system 1000 according to the present
invention, and referring to FIG. 10, the exhaust gas generated from the 1
w-tempe ature LNG tank 100, the high-temperature LNG tank 200, the natural
gas compression system 310, the natural gas 1 system 320, the LNG fiaehing
system 340, the inert gas-natural gas separating system 360, and the LNG 10
boiling-off system. 380 of the LNG refueling system 1000 as described above
is transferred to the eighth transfer tube 480 and the exhaust gas of the
eighth transfer tube 480 may be combusted by the combustion apparatus 481
without being emitted to the outside. 15FIG.is a schematic diagram
illustrating an embodiment of the LNG flashing systew 340 in the LNG
refueling system 1000 according to the present invention and referring to
PIG. 11, the natural gas generated during the process of allowing the LNG
flashing system 340 to 20 perform the flashing process on the
high-temperature .L.W7, to produce the low-temperature LNG may be
transferred to and compressed in the natural gas compression system 310_ 



Hereinafter, referring to FIG. 12, the embodiment the LNG flashing system
340 included in the LNG 25refueling system 1000 will be described in
detail.  33 [96]ReferrFIG, 12, the LNG flashing system 340 which may store
the _,w-temperature LNG includes a flashing drug 341 which is supplied with
the hi h-temperature LNG from the second transfer tube 420. When the hiah 5
temperature LNG is flashed to produce the low-temperature LNG, the
low-tempera re LNG is transferred to the first transfer tube 410 through a
low-temperature LNG supplying Pump 342 or is transferred to the LNG-fueled
ship or the seventh transfer tube 470 through the flash LNG pump 343. 10
Further, the vapor during the flashing process may be also transferred to
the natural gas compression system 310. In this case, each channel may be
provided with valves 344 so that the LNG flashing system 340 may control
the transfer of the LNG and the natural gas. In this case, the exhaust 10
gas generated during the process of flashing the high
-temperature LNG of the flashing drum 341 may be transferred to the eighth
t ansfer tube 480. In this case, the channel       gh which the exhaust gas
is transferred may he provided with a pressure control valve (PCV) 345
which controls pressure in an oil pressure or air pressure circui.t and may
be provided with a pressure safety valve 346 to divide the pressure to
prevent the LNG flashing system 340 from being damaged when the exhaust gas
reaches a set pressure or more. 25[99]The LNG refueling system 1000 as
described above 



34 may deliver the LNG to the ship fuel tank 900 of the LNG-fueled ship and
the LNG- efueled ship or introduce the LNG from the LNG carrier fuel tank
800 of the ENG car, nandie both the -temperature LNG and the high - b
temperature LNG, prevent the.in pressure of the low-temperature LNG tank
100, and increase the stability.  [100] As illustrated in FIG. 2, the
low-temperature LNG stored in the low-temperature LNG tank 100 is refueled
to the ship fuel tank 900 through the first transfer tube 400 10 and the
boll-off gas is generated from the ship fuel tank 900 during the refueling.
[101] The boil-off gas treatment system 500 is a which treats the boil-off
gas generated from the ship fuel tank 900 and the boil-off gas treatment
system 500 of the 15 LNG refueling system 1000 according to the embodiment
of       present invention will be first described with reference to FIG.
13.  [102] The boil-off gas treatment system 500 according to the
embodiment of the present invention is configured to 20 include a first
boil-off gas transfer tube 510 which transfers the boil-off gas generated
from the ship fuel tank 900 to the low-temperature LNG tank 100 or the
high-temperature LNG tank 200, an injection unit 520 which injects the
ultralow temperature LNG to reduce the 



25 temperature of the transferred boil-off gas, a second boil-
transfer tube 530 which transfers the boll-off gas with the reduced
temperature to an adsorbing--des orbing apparatus 540, and an
adsorhin.g-c1eaorbjnq apparatus 54.0 which selectively adsorbs and desorbs
the boil-off gas depending on the temperature, and a third boil-off gas
transfer tube 550 which transfers the boil-off as desorhed. from the
adsorbing-descrt' apparatus 540 [103]Thef the Loi.A.c gas by the operation
of the injcu. ion unit 520 and the adsorbdesorti. 10 apparatus 540 will be
described with reference to FIG. 14. As illustrated in FIG. 14, the first
boil-off gas transfer tube 510 connects between the low-temperature LNG.
tank 100 or the high-temperature LNG tank 200 and the ship ruel tank 900
and transfers the boil-off cas In the ship Fuel tank is900 to the
low---te:muerature LNG tank 100.          In this case, the first boil-off
gas transfer tube 510 includes a first, compressor 511 to reduce the volume
or      boil-off gas and increase the pressure so as to effectively
transfer the boil--off gas generated from the 20 ship fuel tank 900 to the
low-temperature LNG tank 100 or the hi-h-temperature LNG tank 200. L105)The
injection unit 520 Is anran us effectively reduce the temperatureboil-off
ed inthe 1imlperaiA e LNG tank 100 or the 



36 gas transfer tube 510 and as illustrated in FIG. 14, the ultralow
temperature LNG stored in the low-temperature LNG tank 100 is injected into
the low-temperature LNG tank 100 or the hih-temoerabure LNG. tank 200 by
nsi ,e Lion transfer tube 521 which is a separate bypass channel to mix the
transferred boil-off gas with the injected LNG in the low-temperature LNG
tank 100 or the high-temperature LNG tank 200, thereby reducing the
temperature of the boil-off gas. In this case, the liquid-state LNG in the
low- 10 temperature LNG tank 100 or the high-temperature LNG tank 200 has a
temperature lower than that of the boil-off gas which is a gas state, and
therefore when the LNG is mixed with the boil-off aas, the temperature of
the boil-off gas may be reduced. 1506]The boil-off gas mixed with the LNG
injected into the low-temperature LNG tank 100 or the high-temperature LNG
tank 200 is transferred. to the adsoorbing apparatus 540 through the second
boil-off gas transfer tube    desorbing apparatus 540. [107]The second
boil-off gas transfer tube 530 includes 



a second compressor 531, such that the pressure of the transferred boil-off
gas- having the temperature controlled 25 by the injection unit 320 is
controlled by the second  37 compressor 531,  [108] The adsoibing-desorbind
apparatus 540 includes an adsorbent which adsorbs and desorbs the boil-off
gas depending on temperature and pressure and further includes a
temperature control apparatus 545 which controls temperature at the time of
adsorbing and desorbing,  [109] Further, the adsorbing-desorbing apparatus
540 effectively performs the adsorption at low temperature and high
pressure and effectively performs the desorption at 10 high temperature and
low pressure anc It necessary, a   uraiitof adsorbing-desorbing apparatuses
may be connected with each other. 



[110] In orderallow the adsorbing-desorbing apparatus 540 to effectively
perform the desorption, the boll-off gas 15 treatment system 500 includes a
first desorption transfer tube 541 and a heating apparatus 542. The first
desorption transfer tube 541 transfers a portion of the boil-off gas
desorbed by the adsorbing-desorbing apparatus 540 and transfers the
boil-off gas to the heating apparatus 542 20 included in the first
desorption transfer tube12. In this case, a portion of the desorbed boil
gas is reintroduced into the adsorbing-desorbing apparatus 540 in the state
which the temperature of the boil-off gas inhreases by passing through the
heating apparatus 542 and thus the 25 remaining adsorbed boil-off gas is
desorbed by the  38 adsorhincndeso.chi.ng apparatus 540.In order to descrb
a Portion of the boil-off gas, the configuration of the boil-off gas
treatment system 500 is not limited to one method and therefore a plurality
of embodiments may be present. 5[111]The boil-off gas treatment system 500
will descrice theof the configuration for desorbing a portion of the
boil-off gas with reference to FIG, 15.  [112] As illustrated in FIG,15,
the boil-off gas 



treatment ystea 500 may include a vacuum pump 543 in the 10 first desorbing
transfer tube 541 and the vacuum pump 543 reduces the pressure in the
adsorhing-desorbing apparatus 540 to desorb a portion of the boil-off gas.
[113] As illustrated in FIG, 15, a portion of the desorbed boil-off gas is
transferred to the heating 15 apparatus 542 and thus has the increased
temperature and the boil-off gas having the increased temperature is
reintroduced into the adsorbing-desorbing apparat.us540 to increase the
temperature in the adsorbing-desorbing apparatus 540, thereby performing
the desorption. 20[114]The vacuum pump 543 desorbs a portion of the boil-
s adsorbed into the adsorbing-desorbing apparatus 540 and the remaining
adsorbed boil-off increases the temperature in the ad rrhing-desorbing
apparatus 540 by repeatedly circulating the desorbed boil-off gas plural 25
times, thereby per forming the desc btion,  :39  [115] FIG. 16 is a
schematic diagram illustrating boil-off gas treatment system 500 of the LNG
refueling system 1000 according to another embodiment of the present
invention and the boil-off gas treatment system 500 according to another
embodiment of the present invention may further include a second desorption
transfer tube.  [116] The boil-off gas treatment system 500 according to
another embodiment of the preset, invention includes a second desorption
transfer tube 544 haying one end 10 connected to one side oL the
low-temperature LNG tank or the high-temperature LNG tank 200 and the
remaining end connected t first desor tion transfer tube 541 connecting
between the adsorbing-desorbinb apparatus 540 and the heating apparatus 542
and as illustrated in FIG, 16, 



15 the ultralow temperature LNG injected from the injection unit 520 and
transferred through the second desorption transfer tube 544 is transferred
to the heating apparatus 542, The LNG transferred to the heating apparatus
542 ough the second desorption. transfer tube 544 20 introduced into the
adsorbing-desorbing apparatus 540 in the state in which the temperature of
LNG increases and the LNG having the temperature increasing by passing
through the heating apparatus 542 increases the temperature in the
adsorbing-desorbing apparatus 540 to desorb a. portion of the boll-off gas
adsorbed into the adsorbing-desorbing  40 apparatus 540.  [117] A
portionthe desorbed boil-off gas is reintroduced into the
adsorbing-desorbing apparatus 540 and the temperature thereof increasesas
to allow the adsorbin -des rbing apparatus 540 to de orb the remaining
adsorbed boil-off gas and the desorbed boil--off gas having temperature
increasing by the adsorbinorb-ng apparatus 540 is transferred to be reused.
[118] FIG. 17 illustrates the boil-off gas treatment 10 system 500 of the
LNG refueling system 1000 according to another embodiment of the present
invention and the hoiloff gas treatment system 500 according to another
embociment of the present invention further includes cooling apparatus 551
reducing the temperature or the 



15 desorbed boil-off gas and a liquefying apparatus 552 liquefying the
desorbed and cooled. boil-off gas which are disposed on the third boil-off
gas transfer tube 550.  [119] The cooling apparatus 551 and the liquefying
apparatus 552 are sequentially disposed in the third boil- 20 off gas
transfer tube 550 and one end of the third boil--off gas transfer tube 550
is connected to the low-temperature LNG tank 100 o the high emperature LNG
tank 200 to-transfer the LNG re-liquefied by passing through the cooling
apparatus 551 and the liquefying apparatus 552 to 25 the ow--temperature
LNG tank 100. The re Liquefied LNG is  used like the LNG in the
lowtemperature LNG tank 100 or the high-temperature LNG tank 200,  [120]
FIG. 18 is a schematic diagram illustrating the boil-off gas treatment
system 500 of the LNG refueling system 1000 according to another embodiment
of the present invention and the boil-off gas treatment system 500
according to another embodiment. of the presenL invention rurtludes a
temporary storage tank 560. When the boil-off gas 1s transferred from the
ship fuel tank 000 to 10 the low-temperature LNG Lank 100 or the
hidh-temperature LNG tank 200 through the first boil-off gas transfer tube
510, the temporary storage tank 560 is disposed on the first boil-off gas
transfer tube 510 to temporarily store the boil-off gas. In this case, the
temporary storage tank 15 560 is disposed between the low-temperature LNG
tank 100 and the first compressor 521 to transter the boil-off gas having
the reduced volume by being compressed by the first compressor 521 to The
temporary storage tank 560,  [121] The boil-off gas treatment system 500
according to 



20 another embodiment of the present invention includes the temporar],
storage tank 560 between the ship fuel tank 900 and the low-temperature LNG
tank. 100 or the high-temperature LNG tank 200 and thus may withdraw the
boil-off gas even after the ship fuel tank 900 from the low-temperature LNG
tank 100. Therefore, the boil-off gas  42 treatment may be performed
simultaneously with the refueling to the ship fuel tank 900.  [122]
Meanwhile,in the LNG refueling system 1000 according to the present
invention,boil-off gas 5 treatment method for aL owing the boil off gas
generated during the refueling to be treated in the boil-off gas treatment
system 500 will be described reference to FIGS. 19 to 23.  [123] The
boil-off gas treatment. method According to the present: invention
illustrated in FIG. 19 is performed by including Atrolling the temperature
of the boil-off gas (S10), adsorbing (S20), preparing the desorption (330),
and desorbing (540),  [124] The controlling of the temperature of
theboil-off 15 gas (510) is a step of reducing the temperature of the h i-
off aas transferred from the ship fuel tank 900, which is a step of
reducing the temperature of the hi.ghtemperature oil-off gas by mixing the
high-temperature boil off gas the u't elow temperature LNG injected from
the injection unit 520.  [125] The adsorbing (520) is a step of adsorbing
the boil-off gas with the reducedperature in the 



controlling of the temperature (510) into the adsorbing-. desorbing
apparatus 540, which is a step of transferring 25 and adsorh4ng the
boil-off gas with the reduced. temperature  43 to and into the
adsorbing-desorbing apparatus 540 Through the second boil-off gas transfer
tube 530. [126]The preparing desorption(530)is a F-P) of desorb ng a
portion of the boil-off gas by controlling temperature and the pressure of
the adsorbed boil-off gas and the desorption method may be changed
according to the above-mentioned embodiment and is performed using the
boil-off das treatment system 500 of each embodiment described above.
1011271The descrbi g (340) is a step of desorbing the remaining adsorbed
boil-off gas by using a portion of the boil-off gas adsorbed in the
preparing desorption (530), which is a step of introducind a portion of the
desorbed boil- ff gas into the adsorbing-desorbing apparatus 540 to 15
increase the temperature in the adsorbing-desorbing apparatus 540 so as to
desorb tne remaining adsorbed boil-off gas.          Further, another
embodiment of theboil-off gas treatment method according to theesent
invention is 20 illustrated in FIG. 20. The embodiment illustrated in FIG.
20 is the same as the boil-off gas treatment method illustrated in FIG. 19,
but further performs re-1 uefying (550) after the desorbing (540). 



The re-liquefying (350) is a step of re-liquefying 25 the boil-off gas
desorbed in the desorbingwhich is  44 a step of making the desorbed
boil-off gas be 1 the LNG state again by passing through the cooling
apparatus 551 and the liquefyingparatus 552 asstrated in FIG. and
transferring Lhe desorbed boil-off gas to the low- 5 temperature LNG tank
100 through the third boll-off gas transfer tube 550.  [130] Further,
another embodiment of the boil--off gas treatment method according to the
present invention is illustrated in FIG. 21, The e ample illustrated in
FIG. 21 10 is the same as the boff gas treatment method according to the
embodiment of the present invention il ustrated in FIG. 19, but further
performs cooling an apparatus tC' rn, 



1,o0y)  after the desorbing (S40).  [131] The cooling apparatus (560) is a
step of cooling lu the adsorbing-desorbing apparatus 540 after all the
steps are performed, which is a step of transferring the ultralow LNG
injected from the injection unit 520 through the second boil-off gas
transfer tube 530 to cool the adsorbingdesorbing apparatus 540. 202Further,
another embodiment of the boil-off gas treatment method according to the
present invention is illustrated in FIG, 22. The example illustrated in
FIG. 22 is the same as the boil-off gas treatment method according to the
embodiment of the present invention illustrated in 25 FIG. 19, but further
performs using a. cas fuel source (S70)  45 



ter the desorbing (340),The using of the gas fuel source(370) is a step of
transferring and using the boil-off gas de.dorbed n the desorbing 0) to a
gas fuel source 910,  [133] Further, another embodiment of the boil-off gas
treatment method according to the present invention is illustrated in FIG.
23. The example illustrated in FIG. 23 is the same as the boil--off gas
treatment method according to the embodiment of the present invention
illustrated in 10FIG, 19, but further performs separating an apparatus
(580) after the adsorbing (320)The separating apparatus (590) is a step of
separating the ship fuel tank 900 from the low-temperature LNG tank 100 or
the high-temperature LNG tank 200. In this case, the boil-off gas treatment
system 15 500 may preferably further include the temporary storage tank
560.  [134] According to the boil-off gas treatment method treating the
boil -off gas ge erated during the refueling in the LNG refueling system
1000 according to the present 20 invention as described above, the boil-off
gas can be efficiently reused and the energy used to treat the boil-off gas
can be saved,    [135] The present invention is not limited to the above- 



mentioned exemplary embodiments, and may he variously 25 applied, and may
be variously modified without departing  46 from the gist of the present
invention claimed in the claims.  [136]  [137] 1000: LNG refueling system
[138] 100: Low-temperature LNG tank 110: First injection apparatus  [139]
200:High-temperature LNG tankSecond injection apparatus  [140] 310: Natural
gas compression system 10[141]320: Natural gas liquefyingsystem  [142] 330:
LNG heating system [143] 340; LNG flashing system 341: Fiashinq drum 



[144] 342: Low -temperature LNG supplying pump 343: Flashing LNG pump
15[145]344: Valve 345: Pressure control valve [146346: Pressure safety
valve [147] 350: Inert gas producing system [148] 360: Inert: eas-natural
gas separating system [149] 370: Power producing system 20[150]380; LNG
boil-off system [151]410; First transfer tube 420; Second transfer tube
r152;430: Third transfer tube 440: Fourth transfer tube 450 Fifth transfer
tube 460: Sixth transfer tube 470; Seventh transfer tube 480: Exhaust gas
main  [155] 481: Combustion apparatus [156] 500: Boil-off gas treatment
system 510: First boll- 



off.; transfer tube [157] 511: First compressor 520: Injection unit
5[158]521: Injection transfer tube 522: Injection pump  [159] 530: Second
boil-off gas transfer tube 531: Second compressor  [160]
540:Adsorbing-desorbing apparatus541:Firs, desorption transfer tube
10[161]542: Heating. apparatus 543: Vacuum pump  [162]
544:Seconddesorptiontransfertube545: Temperature control apparatus  [163]
550: Third boil-off gas transfer tube 551: cooling apparatus 15[164]552:
Liquefying apparatus 560: Temporary storage tank  [165]
710:Internalpowerconsumptionsource720: 



External power consumption source  [166] 800: LNG carrier fuel tank. 900:
Ship fuel tank 20[167]910: Gas fuel source [168]S10 - 580: Each step of
boiloff gas treatment method according to the present invention  [CLAIMS]
[Claim 1] An LNG refueling system comprising at least oner-temperature LNG
tank 100 delivering or introducing LNG from a ship fuel tank 900 on the
sea;       at least one pressure vessel type nigh-temperature LNG tank 200
connected to the low-temperature LNG tank 100; and            a natural gas
compression. system 310 compressing. 10 natural gas generated from the
low-temperature LNG tank 100 



due to heat introduced from the outside and transferring compressed natural
gas to thetemperature LNG tank [claim 21       The LNG refueling system of
claim 1, further comprising;          a seventh transfer tube 470
transferring the LNG in the low-temperature LNG tank 100 to the
high-temperature 20 LNG tank 200. [Claim 31 The LNG refueling4-eof claim I,
wherein an inside of the low-temperature LNG tank 100 is provided with  4.9
temperature LNG tank 200 is provided with a second injection apparatus.
[Claim 4]       The LNG refueling system of claim 1, further comprising: 



a natural gas liquefying system 320 liquefying the natural gas compressed
by the natural gas compression system 310. 10 [Claim 5]       The LNG
refueling system of claim 1, further comprising: when the temperature of
the LNG of the high- 15 temperature LNG tank 200 is lower than that f- the
LNG requested from a ship, an LNG heating system 330 heating the LNG of the
high-temperature LNG tank 200. [Claim 6] 20The LNG refueling system of
claim 1, further comprising:       when a quantity of the LNG of the
low-t,mperature LNG tank 100 is lower than that of the LNG requested from
the ship, an LNG flashing system 340 flashing the LNG in the CZ
high-temperature LNG tank 200.  50 



[Claim 7]       The LNG refueling system of claim 1, further comprising:
an inert gas producing system 350 and an inert. gas natural gas separating
system 360 connected to the ship fuel tank 900. [Claim 81 10The LNG
refueling system of claimfurther comp sing:       a power producing system
370 connected to the low temperature LNG tank 100 to combust the natural
gas generated from the low-temperature LNG tank 100 so as to convert the
combusted natural gas into electricity. [Claim 9]       The LNG refueling
system of -'aim 1, further comprising: 20a fifth transfer tube 450
transferring the LNG from the LNG carrier fuel tank 800 to the
low-temperature LNG tank. 100 and the high-temperature LNG tank 200 and a
sixth transfer tube 460 transferring the natural v._ from the LNG carrier
fuel tank 800 to the low-temperature LNG tank 100 25 and the
high-temperature LNG tank 200.  



[Claim 101 The LNG refueling system of claim Ifurther comprising:       a
boil-off gas treatment system 500 treating boil-off gas generated when the
LNG is transferred from the low-temperature LNG tank 100 to the ship fuel
tank 900, EClaim 117 10The LNG refueling system of claim 10, wherein the
boil-off gas treatment system 500 includes:       a first boil-off gas
transfer tube 510 connected between the low -temperature LNG tank 100 and
the ship fuel tank 900 to transfer the boil s from the ship fuel tank 900
to the low-temperature LNG tank 100 or the high-temperature LNG tank 200;
an injection unit 520 reducing the temperature of the boil-off gas in the
low-temperature LNG tank 100;          a second boil-off gas transfer tube
530 connected to 20 the low-temperature LNG tank 100 to transfer the
temperature-controlled boil-off gas;       an adsorbing-desorbing apparatus
540 connected to an end of the second boil-off gas transfer tube 530 and
including an adsorbent to selectively adsorb and desorb the 25 boil-off
gas; and  



a third b i' off gas transfer tube 550 transferring the boil-off gas
desorbed from the adsorbing-desa bind apparatus 540. 5[Claim 127 The LNG
refueling system of claim 11, wherein the injection unit 520 includes an
injection transfer tube 521 of which the one side is connected to bypass to
the law- temperature LNG tank 100 or the high-temperature LNG tank 10 200
to transfer the LNG in the low-temperature LNG tank 100 or the
high-temperature LNG tank 200 and the other side is connected to the first
injection apparatus 110 and an injection pump 522 included in the injection
transfer tube IClaim 131       The LNG refueling system of claim 11,
wherein the boil-off gas treatment system 500 includes a second compressor
531 disposed on a second bail-o gas transfer 20 tube 530 to control a
pressure of the boil-oft gas transferred to the adsorbing-desorbing
apparatus 540. 



[Claim 14]             The LNG refueling system of claim 11, wherein the 25
bail off gas treatment system 500 further includes a first  desorbing
transfer tube 541 of which both ends are connected to the
adsorbing-desorbing apparatus 540 to circulate the boi off gas and a
heating apparatus 542 disposed on the first desorbing transfer tube 541. 5
(Claim 151       The LNC, refueling system of claim 11, wherein the
boil-off gas treatment system. 500 inclu e            a cooling apparatus
551 disposed on the third boil-10 off aas trnnsfer tube 550; and       a
liquefying apparatus 552 provided at a rear side of the cooling apparatus
551 to liquefy the cooled boil-off gas.        The LNG refueling system of
claim 14, wherein the boil-off gas treatment system 500 includes a vacuum
pump 543 disposed in the first desorbing transfer tube 1 to control the
pressure in the adsorbing-desorbing apparatus 20 540 so as to desorb a
portion of the boil-off gas adsorbed into the adsorbing-desorbing apparatus
540. [Claim 17] 



The LNG refueling system of claim 1 4 wherein the 25 boil-off gas treatment
system. 500 includes a second  54 desorbing t ransfer tube 544 hav:Lng one
side branched from the first desorbing transfer tube 541 and the other side
connected to the low-temperature LNG tank 100 or the high-temperature LNG
tank 200 and transferring the LNG injected from the injection unit 100 to
the heating apparatus 542. [Claim        The LNG refueling 5y stem of
claim. 15 wherein the boil-off gas treatment system 500 includes thd boil-
10 off gas transfer tube 550 branched before the cooling apparatus 551 is
provided to transfer the boil-off gas desorbed from the adsorbing-desorbing
apparatus 540 to a gas fuel source in the ship. 15[Claim 19]        The LNG
refueling system of claim 11, wherein the boil-off- gas treatment system
500 further includes a temporary storage tank 560 disposed on the first
boil-off gas transfer tube. 20 'Claim 201        A boil-off gas treatment
method using a boil -off gas treatment system 500, comprising
controlling (S10) a temperature of boil-off gas by 26 injecting LNG in a
low-temperature LNG tank 100 or a high- 



temperature LNG tank 200;        adsorbing (320) the boil-off gas heated in
the controlling of the temperature of the boil off gas (310) by an
adsorbent of an adsorbl.ng-desorbing apparatus 540;        preparing
desorption (330) desorbing a portion of the boil-off gas by controlling
temperature and pressure of the boil-off gas adsorbed in adsorbing (320);
and        desorbing (340) the remaining boil-atf gas adsorbed by
transferring a portion of the desorbed 11-off gas through a second
desorption transfer tube 544 and reintroducing the oil-off gas heated by a
heating apparatus 542 into the adsorbing-desorbing apparatus 540, [Claim
21]        The boil off gas treatment method of claim 20, wherein the
preparing desorption (330) is performed by controlling the pressure of the
adsorbin desorbino apparatus 540 through a vacuum pump 543 disposed in
first desorption transfer tube 541. [Claim 221        The boil-off gas
treatment method of claim 20, wherein the preparing desorption ( 0) is
performed by transferring. the LNG injected by an injection unit 520 and
heated by the heating apparatus 542 through the second  CC) desorption
transfer tube544and controlling temperature of the adsorbing-deer bisg
apparatus 540. 



[Claim 23]       The boil-off gas treatment method of claim 20, further
comprising:       after the desorbinq (340), re-liquefying (35) the cooled
boil-off gas by passing the cooled boil-off gas through a liquefying
apparatus 552, after a portion or the 10 whole of the desorbed boil. off
gas passes through a cooling apparatus 551. (Claim 24] The boil-off gas
treatment methodclaim. 20, 15 further comprising:       cooling (360) the
adsorbing-desorbina apparatus 540 by moving a LNG injected through the
injection unit 520 to the adsorbing-desorbing apparatus 540. [Claim
The boil-off gas treatment method of claim 20, further comprising:
after the desorbing (S40), using a gas fuel source (370) by transferring a
portion or the whole of the 25 desorbed boil-off gas to the gas fuel
source.  57 



FClaim 2n]        The b, 1-off gas treatment method of claim 20, further
compri _L. .        after the adsorbing (S20), separating apparatus (980)
separating the ship fuel tank 900 from a boil-off treatment system 500
further including a temporary storage tanf, 560. 


