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to a floating type LNG station capable of refueling a ship or a marine .
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BACKGROUND ART

10 [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 LNG to required facilities in
faraway places. Such LNG is obtained by cooling natural gas at an extremely low
temperature of approximately -163 degrees Celsius, thereby being decreased to the extent

15 of about 1/600 in volume compared to natural gas in the form of gas. Accordingly, LNG
is very suitable for long-distance marine transport. The LNG carrier has an LNG storage
tank which is able to withstand extremely low temperatures in order to load LNG and
unload the LNG into required facilities on land after sailing the sea.

[3] The fbllowing description will be given of a structure of an LNG storage tank in

20 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 in Fig. 1, a LNG carrier 1 of the prior art is provided with an LNG
storage tank 2 therein. The LNG storage tank 2 is made of a structure and a material

25 which are able to withstand extremely low temperatures, and is equipped with pipes and



‘punps, which are not shown, so as to supply and discharge LNG [5] Such a
conventional LNG carrier 1 stores LNGin the LNG storage tank 2 and then
transports the LNGto required facilities on land. [6] Meanwhile,
recently, ships utilizing LNG as fuel have been gradually increasing 5
together with an increase in world oil prices. However, since LNG stations
for such ships are limted to the | and around harbors adjacent to several
sea regions, the refueling of the ships is inpossible during sailing. For
this reason, the ships should nove to the harbors for LNG refueling,

t hereby having tine and space restraints. [7] Currently, ships or floating
structures fpnm$DthhQHHWe§m“me&imabmmqﬂ%aubﬁnmmgbékmi 10 devel oped. Since
t he conventional LNG carrier 1 has only a function to sinply transport LNG
wi t hout an LNG r eueh psgnvennenal &G earaerel sores [¥G 1 ém ENGtsterage evled and t he
case of being required to refuel the LNG carrier with LNG on the sea, it
may not be s ’(’/3@1“5Pq’ﬁ§ the LN Gitogequired dacilfiies ppfandxanpl e, US Patent No.
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LNG station capable of supplying LNGto a refueling targe proceSS|n
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processed boil-off gas as fuel, or supplying electric power necessary for
vari ous uti | harb@s fdrnf.NG rdﬁndmggh&x’aby vireaiseahduphde-redtfairgas t o
[7] Currently, ships or floating structures for solving these restraints have not been
10 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 reciuired 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,
15

DISCLOSURE
TECHNICAL PROBLEM

[8] It is, therefore, an object of the present invention to provide a floating type LNG
20 station capable of refueling a ship or a marine structure on the sea with LNG used as fuel.
[9] 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 boil-off gas to

25 produce motive power and electric power.



'25produce notive power and electric power. TECHNI CAL 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
target requiring LNGwith the LNG including: a floating structure; an LNG
tank which is provided in the 5 floating structure so as to store the LNG
an LNG line for discharging the LNG fromthe LNG tank to the refueling
target; and an LNG punp which is installed at the LNGline so as to provide
punpi ng force for discharge of the LNG [11] Preferably, the floating type
LNG station further includes a nultistage conpressor which is installed at
the LNG | i neTECHNICAL SOIITHON t he LNG with any one of 10 | ow pressure,

i nternedi ate pressure, and high pressure to correspond to a conpressive
refueling colditi dmagbrdahes wigh aehspag of dreguescanidveantippl thrert eeprovidpd ® 8s@hgL NG,
'[12] Preferably, the floating type LNG station further includes an

unl oadi ng unPPe OO stakpm michi figgts o thenjer gpd reflels erefuphis Wrast Feavgng ENGm t he

LNG line is supp the refueling target and for returning boil-off gas
gener at ed qu"?tﬁéL%/ J‘é& f‘%ciu‘{}’?g:t%goﬂmé struggyrq; 8 LN clppk aduch istmyavidedy iy thsg
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satel | ite nayd@ardvad: pRthity SRlfforMQhhie offii¢es 20[ 15] Preferably, the

floating structure has a water treatnent device for preventing rocking due
to a | oadi ng[lalouPrefabblyNGhor iGeiag CHPEi LNGSstation further includes a multistage
compressor which is installed at the LNG line so as to compress the LNG with any one of

10 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.

15 [13]  Preferably, the floating type LNG station further includes 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 satellite navigation and a self-mooring device. |

20 [15]  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 LNG line.
[17]  Preferably, the LNG line is provided with a first bypass line for bypassing the

25 COmpressor.



116] - Preferably, the unloading unit further transfers the LNG so that the
LNGis filled in the LNG tank through the LNG line. [17] Preferably, the
LNG line is provided with a first bypass line for bypassing the

25conpr essor. [18] Preferably, the LNGline is provided with a second
bypass |ine for bypassing the LNG punp and supplying the LNGto the LNG
tank. [19] Preferably, the unloading unit further includes a boil-off gas
line for |oading and unl oading the boil-off gas. 5[20] Preferably, the

unl oadi ng unit further includes a boil-off gas processing device which is
| ocated in the floating structure and uses the LNG as fuel, and a supply

| i ne whi ch bi&hch&sefénably thihn&Néolihe sfpfowides! withha sesondibyrtass Baepfot Yynasandthel - of f
gas to the boil-off gas processing device. [21] Preferably, the unl oading
unit has a nkeNEmuAY WdistprlpRg Hel¥e thde NG nbadi ng 10anmount of LNG or a

| oadi ng and oadi mount of LNG . 2] . Preferably,. the equi pment
i ncl udes: a E@iar g’f%gra o tﬂswlo ding B%@L’ﬁ@} wgfurimg%P@’rga§ n%ﬂ)ﬁﬁ&dg@ At h

boi | -of f gas_excgssjvel. enerated fromthe LNG tank; a gas conpressor
B he o gl

which is cou >of f gas processing line and conpresses the
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gas conpressor and tenporarily 15 stores the conpressed | -of f "gas; and a

control val vehiehii§ocated GRYR Aatin@ sificlid ASELE td NRGCAMISC bed af uppy dinkear
end of the storage container to a power production device and adjusts

supply fl ow whichbeankdhésl fréh fthegiasl-off gas fid3do RBriefsepppkhe, bdilneT gapioth®e Bbil-ber t her
i ncludes: a generator for producing the electric power using notive power
gener at ed bygastpeoqeesmeg dgviceduct i on devi ce; and a voltage 20control unit
whi ch is coupl ed between an output end of the generator and an utility.
21]  Preferably, the unloading unit has a metering unit for detecting .an unloading
10 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
15 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.
[23]  Preferably, the equipment further includes: a generator for producing the electric
power using motive po.wer generated by the power production device; and a voltage
20 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 minimization of

25 time and space restraints.



T24] -1 n accordance with the enbodi ments 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 snoothly nanaged,
and the ship or the marine structure nay be no need to nove to a harbor for
LNG refueling, thereby enabling the m nim zation of 25tine and space
restraints. [25]Al so, the enbodi nents of the present invention have an
advant age of processing excessively generated boil-off gas to be used as
fuel, and supplying electric power necessary for various utilities by
utilizing the processed boil-off gas to produce notive power and electric
power. FurthB¥] t Hdsae tizomibodmentodf thé prepeng srentidmheynan edvansage ofproSesdingnt age
of pressuring the excessively generated boil-off gas and tenporarily
storing the pressishegerrayed por-ofoatsr ©sBe dised ahtfglnand seprbang slegtriesPVeE|

agai n. BRI EF DESCRI PTI ON OF THE N.NGS 10[ 26]Fig. .1 |Ss a sectional  view
i [l ust rat i ngReSEN _Oesaﬁ?wrutﬂﬁ%ggmaﬂ%&*%ﬁrpﬁlswgm&rqftsasaﬁotleroiﬁ%?]rﬁtg.e_ 2 is
a diagram i1Lustrahl f%ud SO OHIAL e ShvduikbQBhr % SRS HYGREAE ! N

5 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

10 [26]  Fig. 1 is a sectional view illustrating an LNG carrier in accordance with the prior
. .

[27]  Fig. 2 is a diagram illustfating 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;

15 [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 LNG from an LNG supply ship;

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

20 [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
[311  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.

25 BEST MODE FOR THE INVENTION



‘accordance wth a first enbodi nent of the present invention, in which the
floating type LNG station refuels a refueling target with LNG 15[28]Fig. 3
is a diagramillustrating a configuration of a nodification exanple of the
floating type LNG station shown in Fig. 2, in which the floating type LNG
station is supplied with LNG froman LNG supply ship; [29]Fig. 4 is a
diagramillustrating a configuration of a floating type LNG station in
accordance with a second enbodi ment of the present invention; 20[30]Fig. 5
is a diagramillustrating a process of boil-off gas which is generated when
supplying LNG froma floating type LNG station to a refueling target; and
[31]Fig. 6 iB2h diHepgisafier,lembsdinenisrod the pesontaswentdn ydl be dfsérilgedsn detait withs
gener at ed when being supplied with LNG from an LNG sg;‘&i)l.y ship to a
floating typefracese tieiagepmmaByiBE SRWEDE. HERtEKEan boepdilyamplenicpped by those
Herei nafter, enbodi nents of th esent. i.nvention will be described in
detai| with TRHEBNRGEAT o Fﬂlﬁsera&g[?ﬂgﬁiﬁﬂﬁamﬁr SPHYYCUES Oh Cfe%’éyve@iwowg
readily inplenented by those skilled in the art. Further, detailed
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ordinary skill Tn the art. \Werever possible, the same reference nunbers
will be usedimbdiizhbiaiRidrak s & Rk R b8nd &1k ph@s. t he same or |ike 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
illustrating a configuration of a modification example of the floating type LNG station
10 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] As shown in Fig. 2, a floating type LNG station 100 in accordance with the first
15 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
floating structure 110, an LNG tank 120 provided in the floating structure 110, an LNG
line 130 for discharging the LNG from the LNG tank. 120, and an LNG pump 140 and a
20 compressor 150 which are installed at the LNG line 130, and an unloading unit 160 for
supplying the refueling target 10 such as the ship or the marine structure with the LNG
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.

25 [35]  The floating structure 110 may be equipped with a self-propelied system having a



133]'Fig. 2 is a diagramillustrating a configuration of a floating type
LNG station in accordance with a first enbodi mrent of the present invention,
and Fig. 3 is adiagramillustrating a configuration of a nodification
exanple of the floating type LNG station 10 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 froman LNG supply ship. [34] As showmn in Fig. 2, a floating type
LNG station 100 in accordance with the first 15 enbodinent is used to
refuel a ref peberrgpacatly gieord¢iO psepere fasa maghg gisaster dugrgrsioras.st Aliernaiively, tet h
LNG (Liquefied Natural Gas) utilized as fuel for propulsion, electricity
gener ati on, Bpatngastpetee 19 mayshayea form fof gdierasgnonng he thedielp The g kesbidng

type LNG station 100 incl ude floati strycture 110, an LNG tank 120
P od ©n he Aigu e o Rerts? PRORe s | Aoy 1P shng Breehi L BRBRETRG ¢ he

LNG from t he_LNG. Ko120 nd a NG A440 and a 20 conpressor 150
which are i n%lf)%sll&eeg %{IO%W% S%I\T%"r ?}ldéuﬁ%%ﬁggu %%h unl oading unit 160 for
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boi |l -of f gas generated during |oading and unl oadi ng the LNG which vm?ll be
di scussed wi pdsitioaf erkunther, tthe Flogting Stractdre611® a[sd5inthdest hombonig Siinction ube 110
may be equipped with a self-propelled systemhaving a proper capacity in
order to prepanrtdyadjastmporitien ty HR(DynardigPositiosingy deyiceA@eandat liowaligh arehe
floating structure 110 may have a form of a barge noving by the help of a
tug boat, orPoaiple tpaniampsicallyr adgyst thepopigipn threwghi spropeller ped § safellify apparatuse

refueling target 10 nmgy cone_al ongside the floating structure 110 using the
t ug boz 0 5[ Y6TRHEC PRE&ICRY E‘Mte&gﬁrffoa&rmstfua@mh@gn%{uif‘é|af least gps pigheiRice

sea or at an) BUReI oL e e BB ML b BRI S ROEL - Uot ure 110
also | ncl udefs . ool AUl QeASGU DSk ANAL 4k RESICh] ARiDY 17

(Dynam ¢ Pos oni ng evi ces 0 which are possible

automati cal | yhREWESH plubBitPOSt b8 RadkB I AdeieReld 86 pRREhiAhSRERhE bf fie
apparatus 10 or satellite navigation. That is, the fFoatl ng structure 110

includes at heahk sei@uefdut ita Raling AROLAIY LY bCRa tdddimdid, dndehdFldavhmgs 400
and 410 by the satellite navigation. [37] In addition, the floating
struct re 1108 fomoldickegraly with er irkdeeatiereiytof deViNG@ tabkA20whi ch has a plurality

of ballast tanks, punping devices, etc., to prevent the rocking of the
floating str A8 ur dhddeNG dank 120ad iprayidedovitiin dgfe floaGng streesere ddAdon stomeg thand

the ballast tanks 15is forned int egral ly with or independently of the LNG
t ank 120. 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
20 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

25 may be made of a structure and a material which are able to withstand extremely low



138]: The LNG tank 120 is provided within the floating structure 110 for
storing the LNG and is configured as a nenbrane tank or in the formof an
i ndependent cargo hold of type B or type C, which is defined by the I MO
(I'nternational Maritinme Oganization). Al so, the LNG tank 120 may be
arranged as a one-row or two-row structure, and provided 20 with a
delivery punp necessary for loading the LNG a strip punp, a safety valve
for controlling the pressure of the inside and outside, a tenperature and
pressure detection device, a gas detection device, and the like, in
addition to the LNG punp 140. [39] The LNG line 130 is installed to
provi de a patempewafurel. schargi ng the LNG fromthe LNG tank 120 or a path for
supplying with the LNG fromthe LNG supply ship 20, and 25may be made of a
structure antfOi ndtheiNG pwpp 4048 @S@HF&Q Broxide g xeer opdisghargsof the

t enper at ures 40] T NG 40 is installed. to ovjd unpi ng force
for dischar gIarNbftotﬂFFg&ﬁ%iléanwpﬁé‘g{ NEBFHE P13D My g uagiwhigﬁwﬁcp%% %%g; be
used as the LNG \» order to pu he. LNG which is an extrenely | ow

t enper at ur e.%ﬂuf%q%gq@o%lghe?sagreﬁggayio“l’ tr%}pgfa)rb",‘né% at the LNG |ine 130, and
may conpy essi4hNG T‘Pf@'c@ﬁpf&so?qgﬁ)lié ﬁlgtahéhdét til@'ﬂNG’I-gianl?’(;,%drﬁy%ﬁ&%%g\f@a 10

required for LNG refueling, wth a predeterm ned pressure.

unl oadi ng unihichGOsuppdd to@Statinel &N roftilBB tdrfetdiosediaea est INOR 8L Wan! | ne
130, to the tank 11 of the refueling target 10 through a refueling |line

161. The ref uptedergminéd presderel61 is switched to be supplied with the LNG

fromthe LNG supply ship 20 and to fill the LNG tank 120 with the LNG

t hrough t he 4R | iThe uildadingsnis hiwupplies Fhegl. NG, whiph sdiiicharged fromulnd I08Giling of
the LNG and thus |oading and unl oadi ng may be possi ble. To achieve this,

t he refuel i ng3Q. itnibetak Idey tharefughes ardef && thsoughtigslueling gy 16The Thardedinag

unit 160 may_ .i ncl ude a Igad{)ng aftm for transferrj ng the refueling
10 line 161 1s switched to be supplied with the LNG from the LNG supply ship 20 and to fill

the LNG tank 120 with the LNG through the LNG line 130, as shown in Fig. 3, in
addition to unloading of the LNG, and thus loading and unloading may be possible. To
achieve this, the refueling line 161 may include a flexible hose.
[43]  The unloading unit 160 may include a loading arm for transferring the refueling

15 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, énd
pressure control.

20 [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

25 the LNG supplied to the LNG tank 120 to bypass the compressor 150 and the LNG pump



15 line 161 to the tank 11 of the refueling target 10 required for LNG
refueling, and an I AS (I ntegrated Automati on System for nanagi ng overal
operations related to | oading or unloading and supply of LNGor BOGin a
CACC (Centralized Adm nistration Control Center), thereby enabling the
performance of flow control, tenperature control, and pressure control

20[ 44] Meanwhi |l e, the LNG |ine 130 nay be provided with a first bypass |ine
131 to bypass the conpressor 150 when being supplied with the LNG fromthe
LNG supply ship 20, and a second bypass line 132 to supply the LNG tank 120
with the LNG by bypassing the LNG punp 140. In this case, one or nore

val ves may bé4l.nstalled at any one or all of the LNG line 130 and the first

and second bﬁ%ass lines 131 and 132, thereby all owing 25the LNG supplied to
t he LNG tank[4020 I addifens she woadienndiskadrnot molyallgws e baiiepihgaspto beggaded| 45)

I dditi ,.th | di it 160 t | [ t boj | -of f to b
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fueli t fyel. i - S hj | -al | i
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series wth the floating structure 110. adi ng un

further includgsd® hallignf ih s& withnBe #62AinkQurlh@ad 130d unl oad the boil -of f
gas, for exanple, to unload the boil-off gas, which is generated fromthe

LNG t ank 120[46i nt @ht helokdiy ship péoyfusthéingdedra Hofl-ofegad line i btd104d ardfinl@ds .,
which is generated 10 fromthe tank 11 of the refueling target 10, to the
LNG t ank 120theBag-offiggak.-fof ¢éxagmde, kd wdodliGRe bat-off igas, meridhas persfdtedyfaem thelidG i s
generated fromthe tank 11 of the refueling target 10 during delivery of

t he LNG fronfankd20.Ngot tha kN eunply s 20 of trerdtyrg thabeibofT B9s, wluch egenpiaiedank
120, thereby_serving to conpensate an increase in pressure within the tank

1T of tHe r efam) gkl gLthestisies e ik des BNCorhk h2d. bdihe.Raflrorheas line
1571471 S ifi || t .bajl -of f. | i 62 t sat |
e Db bt Uttt e e i RG2S R e Dyt k
10. That i s, J -bai | ff i i | i toi t t
11 of the 7 ABCROAY b1 B E Frainn® DR HARL FR 6 {e_h%ﬂtﬁéfée'% Shie s Iet@_% {ank
120, it is neaRISErtNertily RRRACR doflp_hdhte ﬁtiﬂér@astshﬁ{)&%ulré AHthinIRS 1antvM 6Pl

S
generated when the LNG'is unfoaded fromthe LNG tank 120 to the tank 11
200f the ref wphdling tdr@dt g€ tudQ, geh&atidifofltNhdiRoHK gds20.

15 [47]1  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

20 of the refueling target 10, to the LNG tank 120.

[48]  If the boil-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 is 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

25 by unloading or returning the boil-off gas through the boil-off gas line 162.



T48]1f the boil-off gas is not extracted fromthe tank 11 of the refueling
target 10, pressure in the tank 11 of the refueling target 10 havi ng
constant volune is rapidly increased, thereby causing problens in terns of
stability of the tank 11 and unl oading of the LNG However, an increase in
pressure due to the boil-off gas may be conpensated 25by unl oadi ng or
returning the boil-off gas through the boil-off gas |line 162. [49] The
boil -off gas line 162 may al so serve to conpensate nutual vol une between
the LNG tank 120 and the tank 11 of the refueling target 10. That is, the
boil-off gas line 162 may al so performa role to conpensate the vol une
bet ween t he [49G t dmR bedoilged linhd 62 aalx alsb sgfvetth gompénsate inntjual aplyate begween
nanely, a role_to exchange the nutual volune 5 therebetween, by return of
t he boil - of f h§aNG Epk 440 pnkthe tamk 1V of thewefyelingiargeNG,  Fhptdh thabairefhgssdineed
fromthe LNG fank 120 tq tank 11 of the refueling. target fr t he tank
11°0%  the r ot HOMRRGRE APt 60K o CHBPRES Shsrio g bersisen thg UG 4 FOGd || ne
162 may i ncl yude exibl e hose. 5 Here, the transferred boil-off gas
Yot PEe  LEE L ol et o, e v bl SOk G il 1Ghins;

may be utilized as separa uel™.

160 further hREhEARS, DHySERR a/fth% 9&1-3§§a?5ﬁ13%1§h@9?1§é OB es BRIING@ dnigag 11 ne

162 so as to supply thé boil-off gas to a -0 gas processing device

113 using t hgal@irted Ffdm BRI NS tdniabo P GER N HioPMHeMerublte el 10 fifonD@S tank 11
transferred along the boil-off gas line 162 is supplied to the boil-off gas

processi ng defrihe esfildidigttdrg@ugho tHed NG k1 201 NEuchGDoilAlfBgas lme dbARGE inchldée 164
to bypass the boil-off gas processing device 113 may be 15 installed at any
one or all offlexblethord.- of f gas |ine 162 and the supply line 163. Here, the

change valve 164 may be inplemented as a plurality of bi-directional

val ves, in ath@lti &kere dsheytransfeseed\hgyl-afbpaseman bowmtilizedtdsseparais dvwal. efbadiionent .

[ 51] The boil - of f S .processing device 113 y.be, for exanple, at_|east
one of 0 boi ti theailqadiae dar Jpp ufther pethges fbmgfy lise 193 beanshing domy e boil-gfuci ng

RRAGIERE U AT T U R R
with refer engg t}oﬂ-cﬁ’f ga%'asgfuéindA@cordingly, the boil-off gas transferred along the boil-off gas
line 162 is 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
15 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 implemented 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 plant or a generator for producing electricity, and a fuel
20 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 unloading unit 160 further includes a metering unit 165 to detect an
unloading amount of LNG or a loading 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

25 120 or an amount of LNG filled in the LNG tank 120 from the outside.
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152] - The unl oading unit 160 further includes a netering unit 165 to detect
an unl oadi ng anount of LNG or a | oadi ng and unl oadi ng anount of LNG By the
nmetering unit 165, it is possible to easily identify an anount of LNG

unl oaded fromthe LNG tank 25120 or an anount of LNG filled in the LNG tank
120 from the outside. [53] Fig. 4 is a diagramillustrating a
configuration of a floating type LNG station in accordance with a second
enbodi ment of the present invention. [54] As shown in Fig. 4, a floating
type LNG station, 200 in accordance with the second enbodi ment includes a
floating structure 210, an LNG tank 220 provided in the 5 floating
structure 110330 &2 tdo's gtdbggsam Niystraing Nifigneatiosof # dloatgissiyha E-diGhgiatidreinl NG
fromthe LNG tank 220, and an LNG punp 240 which is installed at the LNG
line 230 so ¥SOangswith yeecprrhgmbagithent OEthe presentdevsatife of the LNG

d 252 which instal | th I 30 t
Compr oss. el Tc, SrioaR r e b oe Vb6 s Bty Ra-sTGHp O e
i t i 1 b NG dj : ' 30, - 10
above rant | okba SR lE AR S Rrlch O G IS bR Rag Bbyieefi H0°
floating typRodNEsth@hcano 1}_9|Qs io[)kt&@i@r(ﬁﬁﬁ‘ﬁﬁé"ﬁﬂermbr}@r cﬁiEc{h%fgiri’gWﬁQﬂN@ﬂ&m and

therefore, no description will be given thereof. [55] Inthe present

enbodi nent, @BIING tRNDY, antl A [SXNPEBS 306 ¥hidh1s ind@Red R YhIENGAUHBRBES 8slasib 2
plurality of conpressors having conpression pressure of the LNG 15

di fferent frpiovaeuapaighferce for dbehazgnpf theddNGf compitssds S aGAd QEAPVIEES axe,
thereby being able to be selectively used depending on delivery pressure of
the LNG For ingteHeritghe LN& bumdpilewsasrts comprebsethe dNSY, iagé dn ofiloadihg ghit g6 g ur e
conpressor 251 to conmpress the LNG with high pressure and an internediate
and | ow pr es®PPYHEoHPHR 85 B Mayino sirectyrs wyitheatle LNGedippharard ffom thedrVa dna g ao-

as illustrated in . rese 20enbodi ment .

pressure or wWth | ow pressure, he t
[56] The" hi gﬂ%?‘é‘%’gﬁ?‘%ﬂ%‘?ﬁ*p‘ioé‘&’so&?m%rf S&hﬂalﬁﬁ Y iSHY ﬁ%gﬁ"é“f at 5 dlqa8he pressur e

conpressor 2 . b electively u ependi on _t C ression ..

o essure of PR THicGoRd AFenstifd wilfihe, AEP ERE SR e RRTBLE & Piuion
pressure congifpOhve@BRLY, @ conpressive refueling condition required for
supply of the [ki%¥%>tﬁ§ refueling target 10, or the nmarine structure

havi ng equi ppBnt g i HEPrasshiNBmbOBmENCpasichidal,- thEh&nGREREESHAl D525hatd 252
may not al so be used in a case of being able to supply the LNG only by the

del i very presstride®foft hepllrity & tdoptedtotsWha i RODFRNIGh PFBsutsad the 106G

configured as two stages in the present enbodinent, if necessary, the

conpr ess®r naifetent 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 low pressure compressor 252 to compress the
LNG with intermediate pressure or with low pressure, as illustrated in the present

20 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,

25 such as the ship using the LNG as fuel for propulsion, electricity generation, or the like,
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5 configured as three or nore in nunber or a plurality of conpressors may
al so be disposed in parallel. [57]1n addition, each conpressor 251 or 252,
whi ch may be nmanufactured as a nultistage structure which di sposes nodul e
conpressors in series, may al so be used in the present enbodi nent.

10[ 58] Each conpressor 251 or 252 may be manufactured so as to conpress the
LNGwith | ow pressure, with internediate pressure, or with high pressure to
correspond to the conpressive refueling condition of the refueling target
and then supply the conpressed LNG and may be installed at the LNG |line
230. [59] Fig. 5is a diagramillustrating a process of the boil-off gas
whi ch i s gener dhednarib§ whetirs uppingi aguiphent | 8i@ dhr osing hthe fILNGt hndudly pelHeNG
station to the refueling target, and Fig. 6 is a diagramillustrating a
process of t peMpyeIsPs@Pf agddSvmay hot alsodeernsediinexicash efibeyed ahde wuppply gk MNGh t he
LNG fron1the]éN sgpplﬁ ship to the floating type LNG station. [60]
Referring to° V§§.t & dgfivery pressyre of thenbNGoi Altheughgtye, coppressora e B dp deed

duri LNG t f bet t.he fl ti t LNG stati dth f [ i

ts %_?52? or Bg%?afa@%w%fawg%‘ﬁSda?}e Syt pif%s%wh&?w‘é‘%m@t ioiaag;rem‘ée e
P, c red as el € 0 €SS e d} e

oo brrony anc et Qs B QCUSEOELERITAG PR AR BRI BB S R Bhpbled

[61] For examyagallet.he utilities 300 may be conpressive devices, punps,
l'ights, air conditioning equipnent, controllers, or various electric

devi ces, but[s7he Uk iddiitibRSeaddodipesdaN®31 bi ¥62 edhicheh®t Be manhfidiurdNgs a
boil -off gas, which is excessively created fromthe LNG tank 120, when the

LNG i s suppl metlistage stmecturefwietl digpdsas getiulazosbmssors ih $drigs, mayoilsorbe nsddha LNG
is supplied fromthe LNG supply ship 20 as shown in Fig. 6, passes a gas
conpr essor 9the ppdsertigmbediaishe t o conpress the boil -off gas with necessary

pressure, through _a separate boil-off gas
10 [58] 7 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 line 230.

[59]  Fig. 5 is a diagram illustrating a process of the boil-off gas which is generated
15 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
20 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

25 not limited thereto.
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Sprocessing line 22a. [63] Here, the boil-off gas processing |ine 22a may
be configured to supply electric power required for the utilities and to
supply the boil-off gas, which is supplied fromthe LNG tank 120, to the
gas conpressor 90 or a power production device 80a, by processing the

boil -off gas to be used as fuel and utilizing the sanme to produce notive
power and 10 electric power. The power production device 80a nay be a

di esel engine, a dual fuel diesel engine, a gas turbine device, a steam
boiler, a steamturbine device, or the like. Al so, the gas conpressor 90
may be connected, at a rear end thereof, with a storage container 91 to
tenporarily $2br e Thhboitoffmeasulach scixtessively gagateddmn thed NG ¢gankgl@ Ocwhemathaer 91
may serve as_a buffer during supply of the baqil-off gas. The storage

cont ai ner 91LMEyis peppligd toythg Jpfughing éfg%ﬁ?@v@u&ﬁlaaé%%é@%k@%}émﬁlwér or
a buffer tank. 64 urt her noy e, control valve 92 may be couypl ed.to an
axtens: on 1 B bR Sapbr B thes el B o PENE S E6 Ut A AACIGE o

t he power prgduction device. so as_ta adjust supply.flaow of the.boil-off
gas. | [ o5] " AR RRrS Bt ROy pecdeB itnd PR A SR RSO RG O1

tenmporard |y %gmghggggehﬂtthe separate storage container 91, and be then
transferred to the  power production device 80a so as to be burned, or may

be directly fespnsirid, ek bsinsfttole proasihg Qine @2k hayPEW\EInfighiRd U6 khply dr¥tiee 80a

Wi t hout passing the gas conpressor 90 or the storage container 81 so as to
be burned. poadr ridpired fa e adlites and 80fupbly the beilioff gas, edich s spEphied fiosd thg
nmotive power generated by 25the power production device 80a may be coupl ed
to an out put LNfidamd 120hto the e compresserdiliasn pdwer pred@lian devisn§Oat beprgeeseingt or
80b may be electrically coupled, at an output end thereof, with a voltage
control uni tthgdeil{ofbogasdrbepised asiiel and paliainy thatshmp @ REpdyesMgBYRPAVE RS oner
into electric pawer to used in the utilities and manages the sane. [67]
Thus, tHe gef&rEs BPW%bggﬁyowaﬁﬁeﬁt@P Yiee é%%&eﬁn&ﬁ@eﬁlﬁﬁ@%e@ @%ﬁ?@l 5
generated by th ower_ prodyction.device 8€ . and the produced el ect.ric
pover iy bedETHDSTRE % BRI dte S 115G Tt SRPeR dpdc: 7 s K-
el ectric pOV\ﬁ[SO’ {h}éréﬁg%n}ppe%so\f%ot f'?lg§ b%o&ulé%ltedy b rgaqcend 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

15 have a variety of forms such as a pressure container or a buffer tank.

[64]  Furthermore, a control valve 92 may be coupied to an extension line connected

from the rear end of the storage container 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

20 stored in the separate storage container 91, and be then transferred 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 81 so as to be burned.

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

25 the power production device 80a may be coupled to an output end of the power
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168] - Meanwhile, in a separate incident, the boil-off gas, which is
naturally generated fromthe LNG cargo hold 120 by heat nerely input from
the outside regardless of LNG 10 transfer 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 simlarly supplied as fuel

t hrough the boil-off gas processing |line 22a and the associ ated coupling
configurations. Moreover, referring to Fig. 6, even in a case of being
supplied with the LNG fromthe LNG supply ship 20 to the LNG tank 120,
simlarly, the boil-off gas in the LNG tank 120 15 nmay be returned to the
LNG suppl y shiogdu@®nuieaice Reéa. bailbo, dfef gegaratol BoiemapBe elactritdily compled di agoutputt
160. Since this is simlar to a case of transferring the LNG fromthe LNG
tank 120 to ewbtherpak with afvoltdge contrelainitriPct(for gaemple, switthdperd) whichdewogdspt i on
will be given thereof  [69]. The follow ng description will be given of
an oper at i onSeRErAFEPTYS AP AlgCtiy pewemniesbe usediip hepusilifiprand mranagss ke $488t | oned
configuratio i n_gccordance witph the present 20i nvention, for exanple.
[70] A ahowiPin AGS. Beapieriy S0 Moy Bdig: TGrehBIHG PiRed Ll RS he

1100 s T o HEHE DY the Hpuer Bolth@bhiucOle KOE B8 InhropliEa el ORI By 35" C5
coming al ong%@ﬁﬁa ta)eeﬁ_tlll Bfdhk DE1iGds 306! Whith ohQird ge(:%}i]&%{&%egmw}ﬂﬁge rkgf?%feank

11 provided inthe ship or marine structure equires el i ng

by the unl oadbdi@] usit 80c160 or 260. Next, the LNGin the LNG tank 110 is
supplied to the tank 11 of the refueling target 10 through the LNG |ine 130
or 230 and t [68]r efMeinwhie,|ih A&sepdrdie dlicidnd, thybgiloPigag wiicH ReatuNBypteapratkd0 or
240. [71] In this case, as occasion demands, the LNG may be conpressed

wi th proper pomsthel&yarghboldd2Pbgdsarmdsly ispwoviron theRiugsideZregardletpeofUd@! i ed,
or may be conpressed ) ] )

10 transfer 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

15 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

20 invention, 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 refueling 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

25 requires LNG refueling by the unloading unit 160 or 260. Next, the LNG in the LNG
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5 by-the plural conpressors or the multistage conpressors 251 and 252 shown
in Figs. 4 and 5 depending on the conpressive extent or the conpressive
refueling condition and be supplied. [72] As shown in Figs. 3 and 6, when
it is necessary to supply the LNGto the LNG tank 120 of the floating
structure 110, the LNGis supplied fromthe LNG tank 21 of the 10 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 | ine 130, using the unloading unit 160. [73] In this case, as
shown in Fig. 3, the LNG which is supplied to the LNG tank 120 of the

fl oating st rtask Uikissagpliedwy thoyanksld dftlee retiehngtasgst 10 §@oughdhe hNGLNG 130ep 140
15t hrough the first and second bypass lines 131 and 132. ﬂgégk Meanwhi | e,
when t he unl d¥tamdghaisfuelingting dds 26 hBy nemeag ef the &NGeymag 1 Pbed above,
the boil-off S, wg%ch IS generated fr n1ﬁh§ Egnk ﬁ} of the efFeIin
target 10, n'ga be It L1} SRR 2F 8oFaRIan |Gqmandsn ghey SO, may 1he JomPLEssefy VLR RIS r e
110 by the boil-off gas line 1 or the.bagj|-of f s.. which.is generated
fromihe LNGHESHE Bo0e opmpReT %G B0 0e) ittrBPieto ey ob SoPERtFRed t o
the LNG4 ankb)z ghecglultah@onllﬂ}lgséﬂwltﬂe &hltﬁtaﬁ@ c&)ﬁplte&%rsbgll érﬁfJSZ%éwh'iﬁ]%ig%GZ'

[75] As a result, the boil-off gas i ne 162 nmay serve to conpensate the

nmut ual  pr essifdes dpeNBR o R cbMNFrdsaRKextedld orthe chbBrebatkrefublifd cddagionehddki ng
target 10, and may al so serve to conpensate the nutual vol une therebetween.
25[ 76] That isupptifte initial boil-off gas is considerably filled in the tank
11 of the refueling target 10 which is supplied with the LNG fromthe LNG
tank 120, anff2{ hud\stshewmurt Gak. prmek6uvrlenant neo¢ssare torsypphethe diye nstied NGy
appropriately returning the sanme boil-off gas as the unloadi ng anount of
LNG, whi oh i tnkydAbphihe dlopiearsimRra 6. fhs LVG oneneeliod bom theL NRGAIaAkofDo { o

the tank 11 of the refueling target 10, to _the LNG tank 120. 5 [77 n
this pritesstNOHEPHyshipgOrthigugh thh mandolga of dieLd surmhenia 69 19 @eéﬁ%#ﬂ%d to
L he a0 B 268 PRREY) Pty SRR b HEL ey onoe
pr oduci ng el j fdd ustrated in Fig. 5 or Fig. 6. [78] Wile the
i nvention ha§§%%%%u§§%§%ggﬁhiééscribed with respect to the preferred 10
embodi ment s, (43§ W) {hi@@asé!rbg%oi%rpﬁlq:i%’.ﬁ,Eﬂé@ﬁ%,%i&ﬂ Rdupplich RetRITING Bk 1g@r i ous

changes and nodifications may be made without departing fromthe scope of
the inventiogs as fiRfihd Sfudnite NG he) bPvksd theCogipf@sor 150 and the LNG pump 140

15 through the first and second bypass lines 131 and 132.
[74] Meanwhile, when the unloading unit 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
20 structure 110, may be returned to the LNG tank 21 of the LNG supply ship 20 by the boil-
off gas line 162.
[75] . As aresult, 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.

25 [76]  That is, the initial boil-off gas is considerably filled in the tank 11 of the refueling
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‘CLAIMS: 1. Afloating type LNG station which floats on the sea and refuels
a refueling target requiring LNG with the LNG conprising: 5a 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 fromthe LNG tank to the
refueling target; and an LNG punp which is installed at the
LNG line so as to provide punping force 10for discharge of the LNG 2. The
floating type LNG station of claim1, further conprising a nultistage
conpressor which is installed at the LNG line so as to conpress the LNG
with any one of |ow pressure, internediate pressure, and high pressure to
correspond t target d0minasis isveplied vafube LING Gomdthe LG ihktlR8, anafthed fhagniteal get
and supply the conpressed LNG. 3. The floating type LNG station of claim
1, further cPRpISTHgvalrmemayhsi spgpgntateds by anprenmia fqnmgmg Hae paues Bol-pHat

di h d f h h I d
for returni ngROSRIe IR @%g%éﬁgﬁa@fﬁ “eﬁwsﬁégﬁawﬁwéwe@% pgadshfon “The
floati ng t ypfﬁ[ IIN% ?ang (?{-(') tgef* ta%j(zﬂ g}&ié e t h r C[qur Itlznﬁggeiqg(fl %E“t for

tenporarily storing gas enera uring’ he LNG or

for usi ng t hP77l?Oi hs @i prgé‘e%s,‘fme lf)d‘h%ff %Qs ﬁrt%ﬁot? Egscﬁr{e 1%299§’iﬁz‘>fahed 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
10 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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255. The floating type LNG station of claim1, wherein the floating
structure has at |east one of a DP (Dynam c Positioning) device using
satellite navigation and a self-nooring device. 6. The floating type LNG
station of claim1 or 5 wherein the floating structure has 5a water
treatnment device for preventing rocking due to a | oading amount of LNG or
sea conditions. 7. The floating type LNG station of claim3, wherein the
unl oading unit further transfers the LNG so that the LNGis filled in the
.LNG tank through the LNGline. 10 8. The floating type LNG station of
claim7, wherein the LNGline is provided with a first bypass line for
bypassi ng t h€ELadMs:essor. 9. The floating type LNG station of claim7 or
8, wherein the LNGline is provided 15with a second bypass line for
bypassi ng the LNG punp and supplying the LNG to the LNG tank. 10. The
floating type LNG station of claim3 or 7, wherein the unloadi ng unit
further inclldes & Beatingsme LS stafiorewhish floatsan e seaandirferdu? riualing taest| - of f
gas. requiring LNG with the LNG, comprising:
5 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

10 for discharge of the LNG.

2. The floating type LNG station of claim 1, further comprising 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

15 refueling condition of the refueling target and supply the compressed LNG.

3. 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.

20
4. 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.

25 5. The floating type LNG station of claim 1, wherein the floating structure has at
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"11. The floating type LNG station of claim10, wherein the unloading unit
further includes a boil-off gas processing device which is |ocated in the
floating structure and uses the LNG as fuel, and a supply |ine which
branches fromthe boil-off gas |ine so as to supply the boil-off gas to the
boi |l -of f gas processing device. 12.The floating type LNG station of claim
3 or 7, wherein the unloading unit has a netering unit for detecting an

unl oadi ng anount of LNG or a | oadi ng and unl oadi ng anount of LNG 513. The
floating type LNG station of claim4, wherein the equi pnent includes:

a separate boil-off gas processing line which is supplied with boil-off gas
excessi vel y genematefdh DPoDyhiveicl MSitioaitlg) device using sgeBite ampgfivs andwhigdh i S
coupled to the boil-off gas processing |ine and conpresses the boil-off

gas; 10a st omaemngdemicai ner which is connected to a rear end of the gas
conpressor and tenporarily stores the conpressed boil-off gas; and a
control valve which is coupled to an extension |ine connected froma rear

end of the sjorage, cqntainer a power. production deV|ce and adj usts
supply flow ®f t hg-hf)gp?tm@ftf’peg}agc} Si@‘(’ﬂﬁ?ffﬁ‘g“fll%ét wherein e EN@gsgtn&f"iuffhhaéf

claim 139 Wh? (v%{ep tr%glglegtq&levpc@rt prfeyf! ttmg rocking due to a loading amount of LNG or sea

conditions.

7. The floating type LNG station of claim 3, wherein the unloading unit further
transfers the LNG so that the LNG is filled in the LNG tank through the LNG line.

10
8. The floating type LNG station of claim 7, wherein the LNG line is provided with

a first bypass line for bypassing the compressor.

9. The floating type LNG station of claim 7 or 8, wherein the LNG line is provided
15 with a second bypass line for bypassing the LNG pump and supplying the LNG to the
LNG tank.

10. The floating type LNG station of claim 3 or 7, wherein the unloading unit further

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

20
11. The floating type LNG station of claim 10, 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.

25

-18-



I ncl udes: a generator for producing the electric power using notive
power generated by the power production device; and 20a vol tage control
unit which is coupled between an output end of the generator and an
utility.

12. The floating type LNG station of claim 3 or 7, wherein the unloading unit has a
metering unit for detecting an unloading amount of LNG or a loading and unloading

amount of LNG.

5 13. The floating type LNG station of claim 4, 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;

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

temporarily stores the compressed boil-off gas; and

a contro] valve which is coupled to an extenéion line connected from a rear end of

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

gas.
15
14. The floating type LNG station of claim 13, wherein the equipment further
includes:
a generator for producing the electric power using motive power generated by the
power production device; and
20 a voltage control unit which is coupled between an output end of the generator

and an utility.
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