STORAGE CONTAINER FOR LIQUEFIED NATURAL GAS BACKGROUND OF THE INVENTION
5Field of the Invention ~ The present invention relates to a liquefied natural gas (LNG) storage
container, and more particularly, to an LNG storage container, which is capable of efficiently storing
LNG or PLNG pressurized at a predetermined pressure and supplying the LNG or PLNG to a
consumption place, and capable of reducing manufacturing costs by 10minimizing the use of a metal
having excellent low temperature characteristic. Description of the Related Art  In general, liquefied

natural gas (LNG) isg%%g iIcigui @ﬁ%}rﬁ/ﬁ: E{@lﬁtﬂr @p@ﬂﬁ(@g@nantly methane) to a
cryogenic state of -162C at %%g&%fl pressureﬁ?; e LNG takes up about 1/600th the volume of

natural gas. The LNG is colorless and transparent. It has been known that the LNG is cost-efficient in
terms of a long-distance transportation because of hﬁ? transportation efficiency as compared to a

gaseous state. Since a large arﬁé\ﬁm’%@@%% HEHENRSIQNN of production plants and 20

the building of milers, the LNG has been applied to a large-scale long-distance transportation in order
for cost reduction. On the other hand, it has been known that a pipeline or compressed natural gas
(CNG]J is cost-effisighbfrtiemmsepftikmall-scale short-distance transportation. However, the
transportation using the pipeline may have geographical restrictions and cause environmental

pollution, and thd RENrEs$ea% 1BYFPoLEraHBET AN G et chaturah g5 ANt S ARSIS BRI S tistributing
LNG to COQ@H@?&%”E%@@%EH%G higQ&osts-Ad hasdilicully;dp iexibsrRsSBeNdNgdayarious

demands of consum places. Also, since It isThecessary to provide separate storage tanks at the
consumptietviaces|Ghig P Ifasprasiure ed atsagre e edeid ahgrestorotitiheuppidieffattetd.Naload LNG
are needed.  In addition, natural gas has a liquefaction point of -163C at atmaspheric pressure. If a

predeteiwifbd braSsif i< apPIBRt the gt d0ofrBoit S iRENSHiga R RiiHEE costs by

10 minimizing the use of a metal having excellent low temperature characteristic.

Description of the Related Art
In general, liquefied natural gas (LNG) is a cryogenic liguid produced by cooling
natural gas (predominantly methane) to a cryogenic state of -162°C at atmospheric
15 pressure. The LNG takes up about 1/600th the volume of natural gas. The LNG is
colorless and transparent. It has been known that the LNG is cost-efficient in terms of
a long-distance transportation because of high transportation efficiency as compared to a
gaseous state.
Since a large amount of cost is spent in the construction of production plants and
20  the building of carriers, the LNG has been applied to a large-scale long-distance
transportation in order for cost reduction. On the other hand, it has been known that a
pipeline or compressed natural gas (CNG) is cost-efficient in terms of small-scale short-
distance transportation. However, the transportation using the pipeline may have
geographical restrictions and cause environmental pollution, and the CNG has low
25  tramsportation efficiency.
A conventional method for distributing LNG to consumption places requires high
costs and has difficulty in flexibly responding to various demands of consumption places.

Also, since it is necessary to provide separate storage tanks at the consumption places,



5 increases than at the atmospheric pressure. This characteristic may reduce processing steps in a
liquefaction process, such as acid gas removal and natural gas liquid (NGL) fractionation. This leads to
a reduction in facilities and facility capacity. Therefore, the LNG production costs may be reduced.
However, a conventional LNG storage tank installed in a vessel having a 10 gasification facility or an
LNG terminal has a limitation in size. In addition, it is unsuitable for cost-efficient storage of LNG while
reflecting the above-described LNG characteristic. It is difficult to easily transport LNG to consumption
places acopiding fo, sonsumersvarieus demands. In,prdero:sioe aeneral WNG.arRi G pressurized
at a predetermined pressure, T5 an inner container exposed to a low temperature is enclosed by an
outer contaipale@nd the space between the inner container and the outer container is evacuated to
maintain heat insulation. Such a conventional storage container is made of a metal having excellent

low temperature lerrgdigRmisHe e opae Rt Mﬂ%%ﬂ%ma@b?ésﬁﬁ?é%ﬁmmﬁ EEitiperature of
-120C or bglow, T9.this eng. tlhe%st@r'g@%?%@é&hﬁx%"ﬁggfmﬁﬁgﬁfg{ %@%h%oﬂﬁﬁi%[jéfﬁes'gﬁ%{ﬁ@py

. a T
increased. urt%ermore, since an expensive meta Vving exc lent low temperat aracteristic Is

used, it is diffieaidoRnsuralRcanarst feasibditnr&UNMARN QT MMENTIQN RAsiagpect of the
present invention is directed to efficiently store LNG or PLNG pressurized at a predetermined pressure
and supplystesLiNG bauefaQE opsoss s UHtieh Hitcaatd saguab wdmarattl sry iast B hhimizing

the use of & matabainogxcellent low lemperatyre ahARASIIN R PdIsEA I GsR Al an inner
container by minimizing a ditference between the interna pressure and external pressure of the inner
container, therely: madufeciiogsthengortesdacst low cost, to satisfy consumer's various demands,
and to ensure diversity in kinds and sizes of container carriers. According to an embodiment of the

present inventioRI RN NG StePAYeEoRMiNelS iHerigestoak inhtrebiitnadd Brd et vithstanding a
ow P PeAiraidhedi 200 T SehiRiate Rune WRIRIIS: A0 MG o2 steel
withstandirig an internal pressure of the inner shell and configured to enclosing the oufside of the inner
shell such thata:bpacer isdaraiicdetweendhef ihNer shelt anfldhinmpguter shelk-acddbhédtiN{sulation
layer part installed in the space between the inner shell and the outer shell and _
characteristic. It 1s difficult to easily transport LNG to consumption places according
to consumer’s various demands.
In order to store general LNG or PLNG pressurized at a predetermined pressure,
15  an inner container exposed to a low temperature is enclosed by an outer container, and
the space between the inner container and the outer container is evacuated to maintain
heat insulation. Such a conventional storage container 1s made of a metal having
excellent low temperature characteristic in order to withstand a high pressure and a
cryogenic temperature of -120°C or below. To this end, the thickness of the wall of the
20  storage container is inevitably increased. Furthermore, since an expensive metal

having excelient low temperature characteristic is used, it is difficult to ensure economic

feasibility.

SUMMARY OF THE INVENTION
25 An aspect of the present invention is directed to efficiently store LNG or PLNG
pressurized at a predetermined pressure and supply the LNG or PLNG to a consumption
place, to reduce manufacturing costs by minimizing the use of a metal having excellent

low temperature characteristic, to reduce a thickness of an inner container by minimizing



10configured to reduce a heat transfer. The inner shell may withstand a temperature of -120 to -95C.
The heat insulation layer part and the inside of the inner shell may be connected together by a
connection passage in order for pressure balance between the inside and outside of the inner shell.
15The connection passage may be formed at a side contacting the heat insulation layer part in a
connecting part provided at an inlet/outlet port of the inner shell. The inner shell may have a smaller
thickness than the outer shell.  The LNG storage container may further include an external heat

insulation '%%&é?éﬁ%@%d at tk;letggts(lfea%;lthe outer shell {n orger for hea%l hisulatlon. ZQThe LNG

tWee CIN TESSUre and Cxierin IGSSULE O € INHCT CONLaHICT, .
storage containér may Urther inclide ga?lng mémber mstalled at the outside of the outer shell in

order for hglisgytheuaiiRhshellthe chiineating memhes Ragy incliidaradsatintwdiataghed along
the outer surface of the outer shell. According to another embodiment of the present invention, an LNG

storage 252btARfET¢rENRIsEY Hnkinds aaAsizaTaicortaivfe e ishstanding a low temperature of LNG

stored inside; an,outer,shell made of a steel withstanding.an internal [€ ur{alof thgi ner hell and
configured to enél%%%dgn%ﬁetoo% S eg %?gtrﬁgnl%ﬁ\grg%lg{ ;Saerﬁdlgvﬁrelg??ﬁsaﬂ{)aﬁgﬁ Isay?ear ear?l?}%lt};ﬁﬁsed between

the inger shelhaog theipiessieh ardgontiguiediteredige AbeatiipasierwheieDNideddat
insulation layer part and the inside of the inner shell are connected together by a connection passage

in order forpréigsaed HralaREe herkddh inadsside aHPossIashefihateshalithidzettiago another
embOdime{]nttgrfnta epPJs%%?Q Eﬁ’n tYl%r}H(I)le %‘eh'ggdségﬁ%%%md to enclosing the outside of the inner
shell such that a space is formed between the inner shell and the outer shell; and a heat
insulation layer part installed in the space between the inner shell and the outer shell and
10 configured to reduce a heat transfer.

The inner shell may withstand a temperature of -120 to -95°C.

The heat insulation layer part and the inside of the inner shell may be connected
together by a connection passage in order for pressure balance between the inside and
outside of the inner shell.

15 The connection passage may be formed at a side contacting the heat insulation
layer part in a connecting part provided at an inlet/outlet port of the inner shell.

The inner shell may have a smaller thickness than the outer shell.

The LNG storage container may further include an external heat insulation layer
installed at the outside of the outer shell in order for heat _insulation‘

20 The LNG storage container may further include a heating member installed at the
outside of the outer shell in order for heating the outer shell.

The heating member may include a heating wire attached along the outer surface
of the outer shell.

According to another embodiment of the present invention, an LNG storage

25  container includes: an inner shell made of a metal withstanding a low temperature of
NG stored inside; an outer shell made of a steel withstanding an internal pressure of the
inner shell and configured to enclosing the outside of the inner shell; and a heat

insulation layer part installed between the inner shell and the outer shell and configured



5 container includes: an inner shell configured to store LNG inside; an outer shell configured to
enclosing the outside of the inner shell such that a space is formed between the inner shell and the
outer shell; a heat insulation layer part installed in the space between the inner shell and the outer
shell and configured to reduce a heat transfer; and an equalizing line protruding from the inner space
of the inner shell to the 10 outside of the storage container and connected to the space between the
inner shell and the outer shell, wherein the equalizing line connects the inner space of the inner shell

and the space petwegn (e ner shelland e outer.ehell ... The innershelimaybe made of a
metal withstas INg a low empera‘f‘ﬁre ofltiwe R?é an&lttlﬁe Guters ezﬁnmay be made of & Steel

withstandiggeaindpneppresedreRbthe 45 innensbelod hRdaner shelldaayovifhsians atemperature of
-120to -95C.  The LNG storage container may further include a first exhaust line connected to an

upper innebepace betisigmherdspeliidneidkemdieigbeliward, wherein a first exhaust valve is installed in

the first exhaustkggér%ggh% LNG Florage container may further include. first an% ond connecting

0. ano O resent m}/%ﬁ 10N, an sg)ra)%e .
parts connected’to an upper inner space and a lower Inner space o e inher shellland e endlng

outwasd, whekgiRa lpadigesing.angan swloading dinerre casretirdtathadirshandisecpar connecting
parts, respectively. An on/off valve for opening and closing a liquid flow may be installed in the
25 equalizitgfigered tphenelpsalizify livdvday Betbenneetethedl saeledhel exisanse lisefiimasich a

second exhaust valye is inst ”iP'T LNG storage container may further includ uppert installed in
Ebgt\{veenlyx[ INNer s%e nﬁae ouier S]eﬁh ea" ed 1nsu%1?ée?a|¥er aﬁ 1 s%ﬁde 1% t%

the space between the inner shell'and the outer's 0 Suppo inner shell and the outer shell.

The suppogspaybbaiipstalied mlanoslaerahgirtenierencediotide dongpsieall tangdhecoutaeahell.
The LNG storage container may further include a lower support installed in a 5 lower space between
the inner stiensiaTe ahe sutsushelntolBgaporufiamiernstsliamg hesurbinener shedctordisg to

another embodiment ,of the present invention, an L storage container ingludes: an inner.shell
i L N S N ARl S B R BN e A

protruding diierviae sRaB spregfitbedinner shelldimihetouisidenef thhacioBgr condaigaliand
connected to the space between the inner shell and the outer shell, wherein the equalizing line

connects tAedifernasadeiraretitianendichsadrbespieesbetiveen the inner shell and the outer shell.

The inner shell may be made of a metal withstanding a low temperature of the
LNG, and the outer shell may be made of a steel withstanding an inner pressure of the

15  inner shell.

The inner shell may withstand a temperature of -120 to -95°C.

The LNG storage container may further include a first exhaust line connected to
an upper inner space of the inner shell and extending outward, wherein a first exhaust
valve is installed in the first exhaust line.

20 The LNG storage container may further include first and second connecting parts
connected to an upper inner space and a lower inner space of the inner shell and
extending outward, wherein a loading line and an unloading line are connected to the
first and second connecting parts, respectively.

An on/off valve for opening and closing a liquid flow may be installed in the

25  equalizing line.

The equalizing line may be connected to a second exhaust line in which a second
exhaust valve is installed.

The LNG storage container may further include a support installed in the space



BRIEF DESCRIPTION OF THE DRAWINGS 15FIG 1 is a flow diagram showing a PLNG producing
method according to the present invention.  FIG. 2 is a configuration diagram showing a PLNG
production system according to the present invention. FIG. 3 is a flow diagram showing a PLNG
distributing method according to the 20present invention.  FIG. 4 is a configuration diagram
explaining the PLNG distributing method according to the present invention.  FIG. 5 is a side view
showing a pressure container used for the PLNG distributing method according to the present
invention. 25FIG. 6 is a configuration diagram explaining another exam%%of the PLNG distributing

method acRErifsg thetiuprabehembsiater shelde supparh e e Shs Mg NG storage
tank according tefhepresentinvaptiRaed fiGe F43.21PEIEREGHMG MeWshawingvaligusfypes of the

LNG storage tank according to the present invention. FIG. 9 is a configuration diagram showing
one example: ofitkkesh®G storage tank according to the present invention. 5FIG. 10 is a configuration
diagram showin%another example of the LNG storage tank according to the present invention.
he LNG storage container may further mclude a lowér support installed in a
5  lower space between the inner shell and the outer shell to support the inner shell and the
outer shell.
According to another embodiment of the present invention, an LNG storage
container includes: an inner shell storing LNG inside; an outer shell enclosing the
outside of the inner shell; and an equalizing line protruding from the inner space of the
10 mner shell to the outside of the storage container and connected to the space between the

mner shell and the outer shell, wherein the equalizing line connects the inner space of

the inner shell and the space between the inner shell and the outer shell.

BRIEF DESCRIPTION OF THE DRAWINGS
15 FIG. 1 is a flow diagram showing a PLNG producing method according to the
present mvention.
FIG. 2 is a configuration diagram showing a PLNG production system according
to the present invention.
FIG. 3 is a flow diagram showing a PLNG distributing method according to the
20 present invention.
FIG 4 is a configuration diagram explaining the PLNG distributing method
according to the present invention.
FIG. 5 is a side view showing a pressure container used for the PLNG distributing
method according to the present invention.
25 FIG. 6 is a configuration diagram explaining another example of the PLNG
distributing method according to the present invention.
FIG 7 is a perspective view showing an LNG storage tank according to the

present invention.



FIG. li is a sectional view showing an LNG storage container according to a first embodiment of the
present invention. FIG. 12 is a sectional view showing another example of a connecting part of the
10LNG storage container according to the first embodiment of the present invention. FIG. 13 is a
sectional view explaining the operation of the LNG storage container according to the first embodiment
of the present invention.  FIG. 14 is a partial sectional view showing an LNG storage container
according to a second embodiment of the present invention. 15FIG. 15 is a partial sectional view

showing an LN rage container according to a.third embodiment of the present invention.  FIG.
16 is a sectionaGIF\; sHofiRG SHFTRE E{S\ya%éoé}‘é%iﬁ%l?%%sc%?ﬁgot% tg?o%qh?es%%a m%r% of the

present iNventiRfng to the FHaedtfit éhiigational view showing an LNG storage container according to a
fifth 20embodiment of the present invention.  FIG. 18 is a sectional view showing an LNG storage
container accorditg @ ia sixthn 8mibasdimrcoithehpreiseneisvestiaple of GLNG starsgetioral view
diagram showing an LNG storage container according to a seventh embodiment of the present
invention. i?ﬁ’é%%%?é%ﬁ%ﬁé%?é%%ken along line A-A' of FIG. 19. FIG. 21 is a sectional view

taken along line H{d 3.(0fsF GodBguration diagram showing another example of the LNG storage
tank according to the present invention.
FIG. 11 1s a sectional view showing an LNG storage container according to a first
embodiment of the present invention.
FIG. 12 is a sectional view showing another example of a connecting part of the
10 LNG storage container according to the first embodiment of the present invention.
FIG. 13 is a sectional view explaining the operation of the LNG storage container
according to the first embodiment of the present invention.
FIG. 14 is a partial sectional view showing an LNG storage container according to
a second embodiment of the present invention.
15 FIG. 15 is a partial sectional view showing an LNG storage container according to
a third embodiment of the present invention.
FIG. 16 is a sectional view showing an LNG storage container according to a
fourth embodiment of the present invention.
FIG. 17 is a sectional view showing an LNG storage container according to a fifth
20 embodiment of the present invention.
FIG. 18 is a sectional view showing an LNG storage container according to a sixth
embodiment of the present invention.
FIG. 19 is a sectional view diagram showing an LNG storage container according
to a seventh embodiment of the present invention.
25 FIG. 20 is a sectional view taken along line A-A’ of FIG. 19.
FIG. 21 is a sectional view taken along line B-B’ of FIG. 19.
FIG. 22 is a configuration diagram showing an LNG storage container according

to an eighth embodiment of the present invention.



FIG. 22 is a configuration diagram showing an LNG storage container according to an eighth
embodiment of the present invention. FIG. 23 is a configuration diagram showing an LNG storage
container according to a ninth embodiment of the present invention. FIG. 24 is a sectional view taken
along line C-C' of FIG. 23. FIG. 25 is a configuration diagram showing an LNG storage container
according 5to a tenth embodiment of the present invention.  FIG. 26 is a sectional view showing an
LNG storage container according to an eleventh embodiment of the present invention. FIG. 27 is a
sectional view showing another example of a connecting par{ of the LNG storage container according

to the eleventh diftbotinehtoP tHERIESL HARTERGORMBERS . 128G S LRa%iSHRPUIENASHOWIRG another

example of a.canReSHRg PRI NG L NG SlPrRas goRtainer according to the eleventh embodiment of
the present invention. FIG. 29 is a sectional view showing another example of a connecting part of the

LNG storage coffdingt accerdingdbyies eibve mibrenibediniéntidtithelpresent invention. FIG. 30 is an
enlarged view showing a main FS%art of. ané.éNG stoﬁﬁ?aggg. container 15according to a twelfth. embodiment

of the present intErtion!S # FIRTIBTIEA SRS RIS VIBR ThoMiHg LIRSS BRI ST SV HEthe LNG
storage copfainghireaysingde hatwshembadizagnt of the present invention. FIG.32is a

perspective view showing another example of the buffer part provided in the LNG storage container
according to theRi&Ifh embecitivent ofthesprosegt 20iNVéntibmage FIGiB8riswauhiguration diagram
SN & D e A . 25 GaiaicR, (e present invention.
FIG. 27 is a sectional view showing another example of a connecting part of the
LNG storage container according to the eleventh embodiment of the present invention.
10 FIG. 28 is a sectional view showing another example of a connecting part of the
LNG storage container according to the eleventh embodiment of the present invention.
FIG. 29 is a sectional view showing another example of a connecting part of the
LNG storage container according to the eleventh embodiment of the present invention.
FIG. 30 is an enlarged view showing a main part of an LNG storage container
15  according to a twelfth embodiment of the present invention.
FiG. 31 is a perspective view showing a buffer part provided in the LNG storage
container according to the twelfth embodiment of the present invention.
FIG. 32 is a perspective view showing another example of the buffer part provided
in the LNG storage container according to the twelfth embodiment of the present
20  invention.
FIG. 33 is a configuration diagram showing an LNG production apparatus
according to the present invention.
FIG. 34 is a side view showing a floating structure having a storage tank carrying
apparatus according to the present invention.
25 FIG. 35 is a front view showing the floating structure having the storage tank
carrying apparatus according to the present invention.

FIG. 36 is a side view explaining the operation of the floating structure having the

storage tank carrying apparatus according to the present invention.



FIG. 34 is a side view showing a floating structure having a storage tank carrying apparatus according
to the present invention. 25FIG. 35 is a front view showing the floating structure having the storage
tank carrying apparatus according to the present invention.  FIG. 36 is a side view explaining the
operation of the floating structure having the storage tank carrying apparatus according to the present
invention. FIG. 37 is a configuration diagram showing a system for maintaining high pressure of a
PLNG storage container according to the present invention. FIG. 38 is a configuration diagram
showing a liquefaction apparatus having a separable heat exchanger according to a first embodiment

of the present invefitioH. 1t 8BTS AEHNGHASHIEA PR showigth ffudtaktis a8 pAighus having
a separablg heat exehanderaesauling 10, A SerRBER ROHIMERI ol e AESENt invention.  FIG. 40 is

a front sectional view showing an LNG storage container carrier according to the present invention.
FIG. 41 is a side BEctidthas \devoshowingthéi iddansthrage conlainefacameriPaecsrdngty the present
invention.  FIG. 42 is a plan view showing a main part of the LNG storage container carrier

according tFRIEAPleBeRtSHOERESh accorliBg A3 ad st emhgassah diths BRisSAbII L Bolidified
carbo-dioxide removed Sysiemaceaiding 1RdheRrereRtivEiQRARIIE «ffalsdsvigwigbawing the

operation of the solidified carbon-dioxide removal
separable heat exchanger according to a second embodiment of the present invention.
FIG. 40 is a front sectional view showing an LNG storage container carrier
according to the present invention.
FIG. 41 is a side sectional view showing the LNG storage container carrier
10 according to the present invention.
FIG. 42 is a plan view showing a main part of the LNG storage container carrier
according to the present invention.
FIG. 43 is a configuration diagram showing a solidified carbon-dioxide removal
system according to the present imvention.
15 FIG 44 is a view showing the operation of the solidified carbon-dioxide removal
system according to the present invention.
FIG 45 is a sectional view showing the connection structure of the LNG storage
container according to the present invention.
FIG. 46 is a perspective view showing the connection structure of the LNG storage
20  container according to the present mvention.

FIG. 47 is a sectional view explaining the operation of the connection structure of

the LNG storage container according to the present invention.

<Description of Reference Numerals>

25 1 : natural gas field 2 : vessel
3 : place of consumption 3a : consumer
4 :valve 5 1 quay
6 : storage tank 7 : loading line



system according to the present invention.  FIG. 45 is a sectional view showing the connection
structure of the LNG storage container according to the present invention. FIG. 46 is a
perspective view showing the connection structure of the LNG storage 20container according to the
present invention.  FIG. 47 is a sectional view explaining the operation of the connection structure of
the LNG storage container according to the present invention. <Description of Reference Numerals>
251: natural gas field2 : vessel 3 : place of consumption3a: consumer 4 : valve5 : quay 6: storage
tank7 : loading line 7a: valve 8a: valve 10: PLNG production ? s&em 112 : liquefaction facility 514 :
storage facility 7a: valve 8 : unloading Iine

8a : valve 9a : external injection part

10 : PLNG production system 11: dehydration facility

12 : liquefaction facility 13 : carbon-dioxide removal facility

5 14 : storage facility 21 : storage container
21a: nozzle 22 : container assembly
22a : integral nozzle 23 : regasification system
30 : LNG storage tank 31 : main body
31a: spacer 31b : support

10 32 : storage container 33 : loading/unloading line

33a,33b : loading/unloading valve 34 : BOG line

34a,34b : BOG valves 35 : pressure sensing unit
36 : controlling unit 36a : manipulating unit

37 : displaying unit 38 : heating unit

15 38a : heat exchanger 38b : electric heater
39 : heating value adjusting unit 41 : bypass line
41a: bypass valve 42 : temperature sensing onit
50 : storage container 51 : inner shell
51a: inlet/outlet port 52 : outer shell
20 53 : heat insulation layer part 54 : connection passage
55 : connecting part 36 : external heat insulation layer

57 : heating member 60,70 : storage container

61 : inner shell 62 : outer shell

63 : support 63a: first flange

25

63b : second flange
64 : heat insulation layer part
66 : lower support

81 : inner shell

63c : first web
65 : heat insulation member
80,90 : storage container

82 : outer shell



21a: nozzle 22a: integral nozzle 30 : LNG storage tank 31a: spacer 1032 : storage container 33a,33b :
loading/unloading valve 34a,34b : BOG valves 36 : controlling unit 37 : displaying unit 1538a: heat
exchanger 39 : heating value adjusting unit 41a : bypass valve 50 : storage container 51a : inlet/outlet
port 2053 : heat insulation layer part 55 : connecting part

83 : metal core 83a : support point

84 : heat insulation layer part 86 : lower support

100 : storage container 95 : inner shell

120 : outer shell 130 : heat insulation layer part

5 140,150,160,170 : connecting part 141,151,161, : injection part

142,152,162,172 : first flange 143 : extension part

144,174 : second flange 163 : coupling member

163a : coupling part 181,183 : bolt

182 : nut 200 : PLNG production apparatus
10 210 : coolant supply unit 211 : coolant line

220 : supply line 221 : first branch line

230 : heat exchanger 240 : recycling unit

241 : recycled liquid supply part 242 : recycled liquid line

243 : first valve 244 : second valve
15 250 : sensing unit 260 : controlling unit

270 : third valve

300 : floating structure having storage tank carrying apparatus

310 : storage tank carrying apparatus 311 : elevating unit

311a: loading table 311b : movable foothold
20 311c : hinge coupling part 311d : auxiliary rail

312 :rail 313 : cart

313a: wheel 313b : tank protection pad

320 :floating structure 330 : storage tank

400 : system for maintaining high pressure of PLNG storage container

25 410 : unloading line 411 : storage container
420 : pressure compensation line 430 : evaporator
440 : BOG line 450 : compressor
510 : storage container 511 : inner sheil

10



57 : heating member 61 : inner shell 63 : support 2563b : second flange 64 : heat insulation layer part

66 : lower support 81: inner shell

8: unloading line 9a: external injection part 11: dehydration facility

13 : carbon-dioxide removal facility 21 : storage container 22 : container assembly 23 : regasification

system

10

15

20

25

512 : outer shell

514 : equalizing line

514b : second exhaust valve
515 : first exhaust valve
516a : first connecting part
517 : support

520 : storage container
521a: injection port

522a : extension part

524 : connecting part
525a,526a,527a : loop

513 : heat insulation layer part
514a: on/off valve

514c : second exhaust valve
515a: first exhaust valve
516b : second connecting part
518 : lower support

521 : inner shell

522 : outer shell

523 : heat insulation layer part
525,526,527 : buffer part
525b : joint part

610,640 : natural gas lquefaction apparatus having separable heat exchanger

620,650 : liquefaction heat exchanger
622 : second passage

624 : on/off valve

631,632,661 : coolant heat exchanger
631b,632b,661b : second passage
633,663 : compressor

635 : separator

636b : second J-T valve

637 : coolant supply line

638a : gaseous line

638c : connecting line

666 : flow distribution valve

710 : hull

720 : cargo hold

730 : first upper support

750 : lower support

11

621 : first passage

623 : liquefaction line
630,660 : coolant cooling part
6312,632a,661a ; first passage
631c: third passage

634,664 : after-cooler

636a : first I-T valve

636¢ : third J-T valve

638 : coolant circulation line
638b : liquid line

665 : expander

700 : NG storage container carrier
711 : deck

721 : opening

740 : second upper support

751 : reinforcement member



31 : main body 31b : support 33 : loading/unloading line 34 : BOG line 35 : pressure sensing unit 36a :
manipulating unit 38 : heating unit 38b : electric heater 41: bypass line 42 : temperature sensing unit
51: inner shell 52 : outer shell 54 : connection passage 56 : external heat insulation layer 60,70 :
storage container 62 : outer shell 63a : first flange 63c : first web 65 : heat insulation member 80,90:
storage container 82 : outer shell

760 : support block 761 : support plane
770 : container loading part 791 : storage container
792 : container box

810 : solidified carbon-dioxide removal system

5 811 : supply line 812 : expansion valve
813 : solidified carbon-dioxide filter 814 : first on/off valve
815 : second on/off valve 816 : heating unit
816a : heat medium line 816b : regenerative heat exchanger
816c : fourth on/off valve 816d : fifth on/off valve
10 817 : third on/off valve 817a : exhaust line

820 : connection structure of LNG storage tank

821 : sliding connecting part 822 : connecting part
823 : connecting part 824 : extension part
830 : LNG storage container 831 : inner shell
15 831a: injection port 832 : outer shell
833 : heat insulation layer part 840 : external injection part

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS
Exemplary embodiments of the present invention will be described below in detail
20  with reference to the accompanying drawings. Throughout the disclosure, like
reference numerals refer to like parts throughout the drawings and embodiments of the
present invention.
FIG. 1 is a flow diagram showing a PLNG producing method according to the
present invention.
25 As shown in FIG 1, the PLNG producing method according to the present
invention produces PLNG by removing water from natural gas, without a process of
removing acid gas from natural gas supplied from a natural gas field 1, and liquefying

the natural gas by pressurization and cooling, without a process of fractionating the
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83 : metal core 84 : heat insulation layer part 100 : storage container 120 : outer shell
5140,150,160,170 : connecting part 142,152,162,172: first flange 144,174: second flange 163a :
coupling part 182: nut 10210: coolant supply unit 220 : supply line 230 : heat exchanger 241 : recycled
liquid supply part 243 : first valve 15250 : sensing unit 270 : third valve 300 : floating structure having
storage tank carrying apparatus

natural gas into natural gas liquid (NGL). To this end, the PLNG producing method
may include a dehydration step S11 and a lquefaction step S12.
In the dehydration step S11, water such as water vapor is removed from natural
gas by a dehydration process, without a process of removing acid gas from natural gas
5  supplied from a natural gas field 1. That is, the dehydration process is performed on
the natural gas, without undergoing the acid gas removal process. The skip of the acid
gas removal process may simplify the producing process and reduce investment costs
and maintenance expenses. In addition, since water is sufficiently removed from the
natural gas in the dehydration step S11, it is possible to prevent the water freezing of the
10 natural gas at the operating temperature and pressure of the production system.
In the liquefaction step S12, PLNG is produced by liquefying the dehydrated
natural gas at a pressure of 13 to 25 bar and a temperature of -120 to -95°C, without an
NGL fractionation process. For example, the PLNG having a pressure of 17 bar and a
temperature of -115°C may be produced. Since the process of fractionating the NGL,
15  i.e., liquid hydrocarbon, from the natural gas is skipped, the LNG producing process
may be simplified and the power consumption for cooling and liquefying the natural gas
o a cryogenic temperature. Therefore, investment costs and maintenance expenses are
reduced, lowering the production costs of LNG.
In the PLNG producing method according to the present invention, the condition
20 of the natural gas field 1 may be that the produced natural gas has carbon dioxide (CO»)
of 10% or less. In addition, when an amount of carbon dioxide existing in the natural
gas after the dehydration step S11 is 10% or less, a carbon dioxide removal step S13 of
freezing and removing carbon dioxide may be further included in the liquefaction step
S12.
25 The carbon dioxide removal step $13 may be performed when an amount of
carbon dioxide existing in the natural gas after the dehydration step S11 1s larger than
2% or equal to or smaller than 10%. When an amount of carbon dioxide is 2% or less,

the natural gas exists in a liquid state under PLNG temperature and pressure conditions
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310 : storage tank carrying apparatus 311a : loading table 2031Ic : hinge coupling part 312: rail 313a:
wheel 320 :floating structure 311 : elevating unit 311b : movable foothold 311d : auxiliary rail 313 :
cart 313b : tank protection pad 330 : storage tank 400 : system for maintaining high pressure
of PLNG storage container 25410 : unloading line411 : storage container 420 : pressure compensation
line430 : evaporator 440 : BOG line450 : compressor 510 : storage container511: inner shell

which will be described below. Therefore, even though the carbon dioxide removal
step S13 is not performed, the production and transportation of PLNG are not affected.
When an amount of carbon dioxide is larger than 2% and equal to or smaller than 10%,
the natural gas is frozen as a solid state. Therefore, the carbon dioxide removal step
5 S13is carried out in order for liquefaction.
After the liquefaction step S12, a storing step S14 may be performed to store the
PLNG, which is produced in the liquefaction step S12, in a storage container having a
dual structure. Hence, the PLNG is transported to a desired position. To this end, a
fransportation step S15 may be performed to transport the PLNG through an individual
10 or packaged storage container by a vessel. Also, the PLNG may be transported by a
vessel through an individual or packaged storage container having a reinforced tank
strength.
The storage container used in the transportation step S15 may be constructed and
made of a material such that it can withstand a pressure of 13 to 25 bar and a
15  temperature of -120 to -95°C. In addition, the vessel for transporting the storage
container may be an existing barge or container ship, instead of a separate vessel such as
an LNG carrier. Therefore, expenses for transporting the storage container may be
reduced.
In this case, the storage container may be loaded into and transported by the barge
20 or container ship that is not modified or minimally modified. The storage container to
be transported by the vessel may be delivered on the basis of the individual storage
container according to a request of a consumption place.
Meanwhile, the PLNG stored in the storage container delivered to a consumer
after the transportation step S15 undergoes a regasification step S16 at a final
25  consumption place and is supplied as a gaseous natural gas. A regasification facility
for performing the regasification step S16 may be configured with a high pressure pump
and a vaporizer. In the case of an individual consumption place such as a power plant

or a factory, a self regasification facility may be installed.
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512 : outer shell 514 : equalizing line 514b : second exhaust valve 515 : first exhaust valve 5516a :
first connecting part 517: support 520 : storage container 521a : injection port 522a: extension part
10524 : connecting part 525a,526a,527a : loop 513 : heat insulation layer part 514a : on/off valve
514c : second exhaust valve 515a: first exhaust valve 516b : second connecting part 518 : lower
support 521 : inner shell

FIG. 2 is a configuration diagram showing a PLNG production system according
to the present invention.
As shown in FIG 2, a PLNG production system 10 according to the present
invention may include a dehydration facility 11 for dehydrating natural gas supplied
5 from a natural gas field 1, and a liquefaction facility 12 for liquefying the dehydrated
natural gas to a pressure of 13 to 25 bar and a temperature of -120 to -95°C and
producing PLNG.
The dehydration facility 11 performs a dehydration process to remove water such
as water vapor from the natural gas supplied from the natural gas field 1, thereby

10 preventing the freezing of the natural gas at an operating temperature and pressure of the
production system. At this time, the natural gas supplied from the natural gas field 1 to
the dehydration facility 11 does not undergo an acid gas removal process. Therefore,
the LNG producing process may be simplified and the investment costs and maintenance
expenses may be reduced.

15 The liquefaction facility 12 produces the PLNG by liquefying the dehydrated
patural gas at a pressure of 13 to 235 bar and a temperature of -120 to -95°C. For
example, the liquefaction facility 12 may produce PLNG having a pressure of 17 bar and
a temperature of -115°C. To this end, the liquefaction facility 12 may include a
compressor and a cooler for compressing and cooling a low-temperature liquid. The

20 natural gas supplied from the dehydration facility 11 is supplied to the liquefaction
facility 12 and undergoes a liguefaction step, without an NGL fractionation process.
Due to the skip of the NGL (liquid hydrocarbon) fractionation process, the
manufacturing costs and maintenance expenses of the systern may be reduced, and thus,
the production costs of the LNG may be reduced.

25 When an amount of carbon dioxide contained in the natural gas supplied from the
dehydration facility 11 is 10% or less, the PLNG production system 10 according to the
present invention may further include a carbon-dioxide removal facility 13 for freezing

the carbon dioxide and removing the carbon dioxide from the natural gas.

15



522 : outer shell 523 : heat insulation layer part 525,526,527 : buffer part 525b : joint part 610,640 :
natural gas liquefaction apparatus having separable heat exchanger 620,650 : liquefaction heat
exchanger 622 : second passage 15624 : on/off valve 631,632,661 : coolant heat exchanger
631b,632b,661b : second passage 633,663 : compressor 635 : separator 20636b : second J-T valve
637 : coolant supply line 638a : gaseous line 638c : connecting line 666 : flow distribution valve 25710
> hull

The carbon-dioxide removal facility 13 may remove the carbon dioxide from the
natural gas only when an amount of the carbon dioxide contained in the natural gas
supplied from the dehydration facility 11 is larger than 2% or equal to or smaller than
10%. That is, when an amount of the carbon dioxide contained in the natural gas 1s 2%

5 or less, the natural gas exists in a liquid state at the temperature and pressure conditions
of the PLNG  Thus, it is unnecessary to remove the carbon dioxide. When an amount
of the carbon dioxide contained in the natural gas 1s larger than 2% and equal to or
smaller than 10%, the natural gas is frozen as a solid state. Thus, it is necessary to
remove the carbon dioxide at the carbon-dioxide removal facility 13.

10 The PLNG produced from the liquefaction facility 12 is stored in the storage
container having a dual structure at a storage facility 14 and is transported to a desired
consumption place by a storage container transportation.

FIG. 3 is a flow diagram showing a PLNG distributing method according to the
present invention.

15 As shown in FIG 3, the PLNG distributing method according to the present
invention pressurizes and cools natural gas to produce PLNG, stores the PLNG in a
storage container, loads the storage container, transports the storage container o a
consumption place, unloads the storage container at the consumption place, and connects
the storage container to a regasification system at the consumption place. To this end,

20 the PLNG distributing method according to the present invention may include a
transporting step S21, an unloading step S22, and a connecting step S23.

As shown in FIG 4, in the transporting step S21, PLNG produced by liquefying
natural gas at a pressure of 13 to 25 bar and a temperature of -120 to -95°C is stored in a
transportable storage container 21, is loaded into a vessel 2, and is transported to a

25  consumption place. The PLNG may be produced by the above-described PLNG
producing method. The storage container 21 for storing the produced PLNG may be
constructed and made of a material such that it can withstand a pressure of 13 to 25 bar

and a temperature of -120 to -95°C. The storage container 21 may have a dual

16



720: cargo hold 730: first upper support 750 : lower support 621: first passage 623 : liquefaction line
630,660 : coolant cooling part 631a,632a,661a : first passage 631c : third passage 634,664 :
after-cooler 636a: first J-T valve 636c¢ : third J-T valve 638 : coolant circulation line 638b : liquid line
665 : expander 700 : LNG storage container carrier 711 : deck 721 : opening 740: second upper
support 751 : reinforcement member

structure. A plurality of storage containers 21 may be loaded into the vessel 2.

In the transporting step S21, the storage container may be transported by a land
vehicle, such as a trailer or a train, when the consumption place 3 is located in an inland
region.

5 In the unloading step S22, when the vessel 2 arrives at the consumption place 3,
the storage container 21 storing the PLNG is unloaded at the consumption place 3 by an
unloading facility. The storage container 21 may be unloaded on the basis of the
individual storage container.

In the connecting step S23, the storage container 21 is connected to the

10 regasification system 23 at the consumption place 3 so that the PLNG stored in the
storage container 21 can be vaporized. The natural gas generated by vaporizing the
PLNG stored in the storage container 21 can be supplied to the consumer 3a.
Meanwhile, as shown in FIG. 5, the storage container 21is provided with a nozzle 21a
for inflow and outflow of the PLNG and connection to a vaporization line of the

15 regasification system 23. The nozzle 21a may be provided at various positions in
various structures, depending on a posture in which the storage container 21 is loaded
into the vessel 2 and a posture in which the nozzle 21a is connected to the regasification
system 23. The nozzle 21a may have a connector for connection to a connector of a
PLNG storage facility and a connector of the regasification system 23.

20 The PLNG distributing method according to the present invention may further
include a collecting siep S24 of collecting the empty storage container 21 from the
consumption place 3.

In the collecting step S24, the empty storage container 21 is collected to the place
where the PLNG production system 10 is located, by using the land vehicle or a vessel 2.

25  This may contribute to reduction in the distribution costs and the natural gas supply costs.

As shown in FIG. 6, in the transporting step S21, a container assembly 22 may be
transported. The container assembly 22 is provided by combining a plurality of storage

containers 21 as one package. The container assembly 22 may be provided with an
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760 : support block 770 : container loading part 792 : container box 810 : solidified carbon-dioxide
removal system 5811: supply line 813 : solidified carbon-dioxide filter 815 : second on/off valve 816a :
heat medium line 816c¢: fourth on/off valve 10817 : third on/off valve 812 : expansion valve 814 : first
on/off valve 816 : heating unit

integral nozzle 22a that is connected to integrate the nozzles (21a in FIG. 5), which are
provided in the respective storage containers 21 in order for the inflow and outflow of
the PLNG. Therefore, by grouping the storage containers 21 into the container
assembly 22 and using the storage containers 21 as a single container by the integral
5  nozzle 22a, it is possible to reduce time and effort necessary for the loading in the
transporting step S21, the unloading in the unloading step S22, the connection to the
regasification system 23 in the connecting step S23, and the collection in the collecting
step S24.
The container assembly 22 is constructed by a plurality of storage containers 21.
10 Thus, it is efficient to unload the container assembly 22 at a place where a large amount
of natural gas is needed, like a single consumption place such as a power plant or an
industrial complex.
In addition, according to the PLNG distributing method according to the present
invention, a separate storage tank is not needed at the consumption place. Furthermore,
15 the regasification system simply needs to be provided, and it is possible to unload the
storage container 21 or the container assembly 22 and to collect the empty storage
container 21 or the container assembly 22, while making the rounds from the place,
where the PLNG production system is located, to the individual consumption places 3 by
the vessel or the land vehicle paraliel with the vessel. In particular, in the case of
20  Southeast Asia where a plurality of small and medium consumption places are dispersed
in many islands, it is possible to minimize the construction of infrastructures, such
separate storage facilities and pipelines, at the respective consumption places.
FIG. 7 is a perspective view showing an LNG storage tank according to the
present invention.
25 As shown in FIG. 7, the LNG storage tank 30 according to the present invention
includes a plurality of storage containers 32 installed inside a main body 31 to store LNG.
The LNG storage tank 30 allows the LNG to be loaded into and unloaded from the

respective storage containers 32 through an unloading/loading line 33, to which the
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816D : regenerative heat exchanger 816d : fifth on/off valve 817a: exhaust line 820 : connection
structure of LNG storage tank 821 : sliding connecting part 823 : connecting part 830 : LNG
storage container 15831a : injection port 833 : heat insulation layer part 822 : connecting part 824 :
extension part 831: inner shell 832 : outer shell 840 : external injection part DETAILED
DESCRIPTION OF EXEMPLARY EMBODIMENTS Exemplary embodiments of the present invention
will be described below in detail

respective storage containers 32 are connected and in which loading/unloading valves
33a and 33b are instalied.

The main body 31 is installed such that the plurality of storage containers 32 are
arranged inside. The main body 31 may include spacers 31a installed between the

5  storage containers 32 such that the storage containers 32 maintain the arrangement state
while being kept spaced apart from one another.

In addition, the main body 31 may include a heat insulation layer for blocking heat
transfer, or a dual structure for heat insulation. The main body 31 may have various
structures, including a hexahedral structure like in this embodiment. In addition, the

10 main body 31 may include a plurality of supports 31b, such that the main body 31 is
spaced apart from the ground to block heat transfer to the ground, and the main body 31
is installed on the ground in a stable posture.

As shown in FIGS. 8(a), 8(b) and 8(c), the main body 31 may have a small size, a
medium size, and a large size. Thus, the number and. size of the storage containers 32

15  accommodated in the main body 31 may be standardized. However, the present
invention is not limited the above examples. The main body 31 may be manufactured
to accommodate various numbers of the storage containers 32 and may be manufactured
In various sizes.

The storage containers 32 may be constructed and made of a material such that it

20 can withstand a pressure of 13 to 25 bar and a temperature of -120 to -95°C, together
with the loading/unloading line 33, so as to store the LNG.  In order to withstand the
above pressure and temperature condition, a heat insulation member is installed in the
storage containers 32 and the loading/unloading line 33, and the storage containers 32
and the loading/unloading line 33 have a dual structure. Therefore, it is possible to

25  store and transport the PLNG having a pressure of 13 to 25 bar and a temperature of -
120 to -95°C, for example, a pressure of 17 bar and a temperature of -115°C.

As shown in FIG. 9, the loading/unloading line 33 is connected to the respective

storage containers 32 and extends to the outside of the main body 31. In the
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20 with reference to the accompanying drawings. Throughout the disclosure, like reference numerals
refer to like parts throughout the drawings and embodiments of the present invention. FIG, lisa
flow diagram showing a PLNG producing method according to the present invention. 25As shown in
FIG. 1, the PLNG producing method according to the present invention produces PLNG by removing
water from natural gas, without a process of removing acid gas from natural gas supplied from a
natural gas field 1, and liquefying the natural gas by pressurization and cooling, without a process of
fractionating the natural gas into natural gas liquid (NGL). To this end, the PLNG producing method
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power consumption for co e nhatural gas to a cryogenic temperature. Therefore,
investmenBeostSiandiraihtenancedxperidessaiastelietad, iaweriily theaptodustichsabitstbé LNG In the
PLNG producing method according to the present invention, the condition 20 of the natural gas field 1
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carbon dioxide removal step S13 of freezing and removing carbon dioxide may be furtherincluded in
the liquefactionistep $1 2020 bhepaakbgeidioxiddnrgmavatstep 518 may be peaifaimedhivhelman amount
OO O o oy e Fast indrvidual vales 333 o onte the dst cgral valve S3b naay be
installed as the loading/unloading valves.
15 The LNG storage tank 30 according to the present invention may further include a
boil-off gas (BOG) line 34 in order to exhaust BOG that is naturally generated from the
storage confainers 32. The BOG line 34 is connected to some or all of the storage
containers 32 and extends to the outside of the main body 31. The BOG line 34 is
provided with BOG valves 34a and 34b that are opened and closed to exhaust the BOG
20  generated within the storage containers 32. The BOG line 34 may be constructed and
made of a material such that it can withstand a pressure of 13 to 25 bar and a
temperature of -120 to -95°C.
In addition, the BOG valves 34a and 34b may include second individual valves
34a and a second integral valve 34b. The second individual valves 34a are individually
25  installed to enable and disable the exhaust of the BOG from the respective storage
containers 32. The sccond integral valve 34b is installed to integrally emable and

disable the exhaust of the BOG from the entire storage containers 32. Only the second

individual valves 34a or only the second integral valve 34b may be installed as the BOG
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2% or equal to or smaller than 10%. When an amount of carbon dioxide is 2% or less, the natural gas
exists in a liquid state under PLNG temperature and pressure conditions which will be described
below. Therefore, even though the carbon dioxide removal step S13 is not performed, the production
and transportation of PLNG are not affected. When an amount of carbon dioxide is larger than 2% and
equal to or smaller than 10%, the natural gas is frozen as a solid state. Therefore, the carbon dioxide
removal step 5S13 is carried out in order for liquefaction.  After the liquefaction step S12, a storing
step S14 may be performed to store the PLNG, which is produced in the liquefaction step S12, in a
storage coFtiier hAvidesartned dhicuit 2H dhescarapindaidgaraysied st csrse g8sition. To

this end, a transportation ste 5 ma r rans e individual 10
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an individughglepagkaged sirage, contaitey having miemdoediank Strengtbnly thesiarage
container used in the transportation step S15 may be constructed and made of a material such that it
can Withstéﬁﬁﬁ%r‘@zl,%?é’f‘é)ﬂﬂ?s’ ﬂl?Z’BSEﬁé?eénd a 15 temperature of -120 to -95C. In addition, the vessel
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vessel such as an erefore, expenses for transporting the storage container may be
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container ship that is not modified or minimally modified. The storage container to be transported by
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after the transportation step S15undergoes a regasification step 516 at a final 25 consumption place
and is suppéedmsamgaseousddivsalgadcArdigadititatiamfacilitycionperteaning fhikcregasghcation step
516 may be configured with a high pressure pump and a vaporizer. In the case of an individual

constinpti6AsERES T RS 41 PBIRRL o dsietlig o Sar ubisrrbisratiiRo Bia) be stalled.
FIG. 2 is a saafiguialion Aideramsiamng 2 RN GRAYGIQN.SY SemAGeIfNG RHePresent

invention.
the pressure sensing units 35may be installed at the front ends of the storage containers

32 on the loading/unloading line 33, or may be installed on an integral path that is

moving so as to load/unload the LNG through the loading/unloading line 33. In

15  addition, the controlling unit 36 may control the loading/unloading valves 33a and 33b

and the BOG valves 34a and 34b according to a manipulation signal output from a

manipulating unit 36a, which is installed in the main body 31 or installed to enable a
wired/wireless communication at a remote place.

As shown in FIG. 10, the LNG storage tank 30 according to the present invention

20  may include a heating unit 38 and a heating value adjusting unit 39 so as to vaporize the

LNG unloaded from the storage containers 32 and to adjust a heating value required at a

consumption place. The heating unit 38 is installed to vaporize the LNG unloaded

from some or all of the storage containers 32. The heating value adjusting unit 39 15

installed to adjust a heating value of the natural gas passing through the heating unit 38.

25  The heating unit 38 and the heating value adjusting unit 39 may be installed on a lme

where any one or a plurality of the storage containers 32 are integrated in the

loading/unloading line 33, or may be installed on a separate line that is connected to the

storage containers 32 and the loading/unloading line 33 and passes the LNG by a valve.

21



As shown in FIG. 2, a PLNG production system 10 according to the present invention may include a
dehydration facility 11 for dehydrating natural gas supplied 5 from a natural gas field 1, and a
liquefaction facility 12 for liquefying the dehydrated natural gas to a pressure of 13 to 25 bar and a
temperature of -120 to -95C and producing PLNG.  The dehydration facility 11 perfoinis a
dehydration process to remove water such as water vapor from the natural gas supplied from the
natural gas field 1, thereby 10 preventing the freezing of the natural gas at an operating temperature
and pressure of the production system. At this time, the natural gas supplied from the natural gas field

1 to the dehydralibf heaing nHodS MEHUIRIAAGS AnPheirryadYBmBed srobaRecTAR el 2the LNG
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a pressureted 131 Bb hak anchantgmpirhadiire afhel 20doieAuEtek 68 Xamptelltiadigemtadtivly facility 12
may produce PLNG having a pressure of 17 bar and a temperature of -115C. To this end, the
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thér include a carbori.dioxide removal facility 13 for freezing carbon dioxide and
removing thesGasupplitidxica dioamihe wihieradjgasng uniflifetgatisoopdionitectttiobab fscilitivd 3 may
remove the carbon dioxide from the natural gas only when an amount of the carbon dioxide contained

in the hatufdPgasiBupbfe M AEFhR e ePidratichTatmE 81 R BGRIRaN 2% SPEYHR B ofSmaller than
10%. That ja, when:an smonnt gf fhecarbamdioyide coriaingd inthe;natureligas s 2%w & less, the

natural gas exists’in a liquid state at the temperature and presSure conditions of the PLNG. Thus, it is
unnecessatlyctaaterabyssthbecashoal dioxidgawWhethahathgunglot thdwanhp nrdiddddbrooptaihed in the

natural gas is larger than 2% and equal to_or smaller than 10%, the natural gas is frozen as a solid
state. Thu§?¥P?§%%é%"e§éaW teerapssiothel P e XRideat e CFQ]PB%WE‘)%(%%SVI% SVEMatfiity 13.

10The PLNGproduced. fram e lighefagiion faciiy digds stored in the storage container having a dual

structure at a storageé facility 14 and is’ transported to a desired consumption place by a storage
contdifier transpautatidition, FHEG IS athovgdiagiadshowidga RLNE gistibutingemisthodaaccording to
the presentf:li?t\}/l%p tiitg.)crl]{ide a temperature sensing unit 42 and a controlling unit 36 so as to make the
unloaded natural gas have a temperature required at the consumption place. The
temperature sensing unit 42 senses a temperature of the unloaded natural gas. The
controlling unit 36 receives a signal from the temperature sensing unit 42, and controls
20  the electric heater 38b to make the natural gas reach a set temperature range. In
addition, the controlling unit 36 may display the temperature of the unloaded natural gas
on the diaplaying unit 37 installed on the outside of the main body 31.
The temperature sensing unit 42 may be installed at an outlet side of the
loading/unloading line 33. In addition, the controlling unit 36 may control the bypass
25  valve 41a according to the manipulation signal output from the manipulating unit 36a as
described above.

As such, the LNG storage tank 30 according to the present invention may be

divided into the storage containers 32, which can store the LNG and process the BOG,

22



15As shown in FIG. 3, the PLNG distributing method according to the present invention pressurizes
and cools natural gas to produce PLNG, stores the PLNG in a storage container, loads the storage
container, transports the storage container to a consumption place, unloads the storage container at
the consumption place, and connects the storage container to a regasification system at the
consumption place. To this end, 20 the PLNG distributing method according to the present invention
may include a transporting step S21, an unloading step S22, and a connecting step S23.  As shown

in FIG. 4, in the transporting step S21, PLNG produced by liquefying naturalégas at a pressure of 13 to
25 bar ancPadéhsEpEREFCHR AR 208bish sroreein e Né%@ﬁ%fﬁﬁ-? G5B oA AMSY SIS loaded

Into a vessel &30l ds FARRRCIACLER AR, CASHINBUAMBIAC Sm RAFLING M hnerariaed by the

above-desc producing met he storage container 21 for storing the produced PLNG
may be consikusteskandimadetht araaiariavsntbithahitedhy withstandthopideSuoe ticldtard5 bar and a
temperature of -120 to -95C. The storage container 21 may have a dual structure. A plurality of
storage CoRAIMITINEIAN BRBENEE iFREVEHE YhSSrEsumPHOMA4fEnsporting step S21, the storage

contager may b%l@@?ﬁ?g%@c%&i%&xyﬁﬂé%g%iﬁ%as{&?{] 4 05 AP a&%?&iﬁ?%cgffﬁw“ption

place 3 is located in an inland region. 5In the unfoading step S22, when the vessel 2 arrives at the
consumptiemblate éht thxistgregencantamnen?1 storing the PLNG is unloaded at the consumption place

3 by an unloadizg facility. The storage container 21 may be unloaded on the basis of the_individual
storage contain .SIr?li*ﬁéf%o]l’i‘ng&@ndg&eﬁ%%%é%ﬁgéoéﬁ?ﬁé%esrozf@(g"égmge&e & 10

evasifioatgn R h UG EanPUIBHBRIRce Aandiah i BLIG Sered e siorage container

21 can be vaporized. The na y vaporizing the PLNG stored in the storage
container 2ihdan heasupgplieddo fhgecopstimdr 38 HleamwhilestbsS shiswmadd-kE. b, ieeabtdrige
container 2 lis provided with a nozzle 2la for inflow and outflow of the PLN ar}g connection to a

vapohbatioW Hriagitng 19% femRsiiston oSt TRE Moz s LIS AL proShietrs Prious
positions in, yafoUSSHUGHHES, ABRERHING AN ARASIWEINNNDIC TN IOF3AG CARIAINGS L Isrloaded into

the vessel 2 and a posture in which the nozzle 21a is connected to the regasification system 23. The
nozzle 21almdyraghell SAnnditohfat senheatiolhyerpooiicetbees a RlaN@Essteayerfacilithand a

connector of the regasification system 23. 20The PLNG distributing method according to the present
invention Wfﬂﬁ%éihé@d@%oéﬁ%ﬁﬂbs&ep S24 of collecting the empty storage container 21 from

the consumptionplage 3 shell 51 forms an LNG storage space. The imner shell 51 may be made
15 of a metal that withstands a low temperature of the LNG.  For example, the inner shell
51 may be made of a metal baving excellent low temperature characteristic, such as
aluminum, stainless steel, and 5-9% nickel steel. Like in this embodiment, the inner
shell 51 may be formed in a tubular type. Also, the inner shell 51 may have various
shapes, including a polyhedron.

20 The outer shell 52 encloses the outside of the inner shell 51 such that a space 1s
formed between the outer shell 52 and the inner shell 51.  The outer shell 52 is made of
a steel that withstands the internal pressure of the inner shell 51. The outer shell 52
shares the internal pressure applied to the inner shell 51.  Therefore, an amount of a
material used for the inner shell 51 may be reduced, leading to a reduction in the

25  production costs of the LNG storage container 50.
Due to a connection passage to be described below, the pressure of the inner shell
51 becomes equal or similar to the pressure of the heat insulation layer part 353.

Therefore, the outer shell 52 can withstand the pressure of the PLNG.  Even though the
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In the collecting step S24, the empty storage container 21 is collected to the place where the PLNG
production system 10 is located, by using the land vehicle or a vessel 2. 25This may contribute to
reduction in the distribution costs and the natural gas supply costs. As shown in FIG. 6, in the
transporting step S21, a container assembly 22 may be transported. The container assembly 22 is
provided by combining a plurality of storage containers 21 as one package. The container assembly
22 may be provided with an integral nozzle 22a that is connected to integrate the nozzles (21a in FIG.
5), which are provided in the respective storage containers 21 in order for the inflow and outflow of the

PLNG. Thépefsrehaby Yrovprpisetateidgerasimantbistonpstatune ebntathtr 28s&mbilg B2MHd using the
storage coptainers 21 as a single containeryqthe integ le it IS POSS] reduce time
and effort r?g‘élél&gt?f/ f%gro%ee ]?5%% Fﬁa m?hteo trzgzgsr rtlar?g s{t%b%g%%g uﬁ?cggg |’ngpo(|}n t{{%ﬁl]sr?(féglding step

522, the conpactionita tharegasifieatirfsystem 2EsAThe banestiddhsterk 52k andlthia ealdection in
the collecting step 524. The container assembly 22 is constructed by a plurality of storage containers

21.10 Thike ipwesffibrthdte udibaditiasorratdgicasibmsly bo deagsrtdontibinda s a¥sount of
natural gas, s feedath Is & sndlecaamimRtion alace sHehAS AL Ha'sar Aliflugkiel complex.
g to [

In ad |tion?accordin istributing method according to the present invention, a separate

storage tanksig ARINReaeshat thareeRssmmddn place. Furthermore, 15 the regasffication system
simply needs to be provided, and it is possible to unload the storage container 21 or the container

assembly 22 anderasiiits the Emptyhalrab@ashamefe fodrare thRtkines 45s8mbE 8¥M\8hile making
h ds.fr he pl h i j indivi
the roun Stfq&%g%ésse%a%%y%mzvo%&t RIPUDIC prodion systemipaateds 18dngderidhal

consumption places the vessel or the la e paralle the vessel. [n particulaf, in the
case of 20iRoutbeaslcAptasihergstapuality eksairthahshmedipenacarsoimpioaisthcesagarédispersed
in many islands, it is possible to minimize the construction of infrastructures, such separate storage

facilitiés aﬁ@%ﬁfé‘ines, at the respective consumption places. FIG. 7 is a perspective view showing

an LNG storage fanih ageaicingdg I1Pissess venlignyaaas sanLindEltn e B sprage tank

30 according to the present invention includes a plurality of storage containers 32 installed inside a
main body 3t thsteret Nl FThexhiN(s siadagd tahkadGnalibns: thatLidt(a des keHestdeshifta arid unloaded
O e e on the hesk inearaaon Inyer part 55 may b6 CoRStIEted or TUade of & materal Such
addition, yer p y
that a pressure equal to the internal pressure of the inner shell 51 is applied thereto.
15  The pressure equal to the internal pressure of the inner shell 51 refers to not a strictly
equal pressure but a similar pressure.
The heat insulation layer part 53 and the inside of the inner shell 51 may be
connected together by the connection passage 54 in order for pressure balance between
the inside and the outside of the inner shell 51.  When the pressure is balanced between
20  the inside of the inner shell 51 and the outside of the inner shell 51 (the inside of the
outer shell 52) by the connection passage 54, the outer shell 52 supports a considerable
portion of the pressure, leading to a reduction in the thickness of the inner shell 51.
As shown in FIG 12, the connection passage 54 may be formed at a side
contacting the heat insulation layer part 53 in a connecting part 55 provided at an
25 inlet/outlet port 51a of the inner shell 51.  Therefore, the internal pressure of the inner
shell 51 is moved toward the heat insulation layer part 53 through the connection

passage 54, and thus, the pressure between the inside and the outside of the inner shell

51 is balanced.
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respective storage containers 32 are connected and in which loading/unloading valves 33a and 33b
are installed. ~ The main body 31 is installed such that the plurality of storage containers 32 are
arranged inside. The main body 31 may include spacers 31a installed between the 5 storage
containers 32 such that the storage containers 32 maintain the arrangement state while being kept
spaced apart from one another.  In addition, the main body 31 may include a heat insulation layer
for blocking heat transfer, or a dual structure for heat insulation. The main body 31 may have various
structures, including a hexahedral structure like in this embodiment. In addition, the 10 main body 31

may include a pHfaiity sr d0 {633 1 Remrinmdation haxsm pydy BisinggHed vdparikekisHe ground to
block heat transfer to.the ground, and in ho IS, i e posture.
s shown 1 R BB B e e A e, anc

large size. (thwsrdhed umbenandicsizaiofiiberstoragritofitaineds 37 15 aedomiviadateddiicthe main
body 31 may be standardized. However, the present invention is not limited the above examples. The

main bodyS¥EHHy € fRanaiiinrer wraepsatrRibeVan (B Alinbdleoiakkesiiadatintdiners 32

and may bg manufactyred in vario iZes, Tikf rage SONt3 %]%ch}%éoﬁ&%astr%gq and made
of a msgteri%esu‘?ﬁtmg %ﬁ%‘#ﬁ%odl rgg el&v?t%?éf%% a? prei(%)rae %%13 to g%e%ar and a temperature of9120 to
-95C, togetherpmtdhe taagiog/betivadingding3d sadslio storedhef NG. imerderld withdiand the
above pressure and temperature condition, a heat insulation member is installed in the storage

containers BFkRELHE 6 abrgRmISing iheedacehd thecsibisydhedtitanidhs sanshattranetal
loading/ U“l%%%? Je3bays, a QAR BRIERIe s RIS R 25 FUguaihrgnsport the

PLNG having a‘pressure of 13 to 25'bar and a temperature of - 120 to -95C, for example, a pressure
of 17 bar agieharieshgefedtitakdldphe intdsAheegureGhE ither|siaddint/undgdstingdinataa, is
connected to the respective storage containers 32 and extends to the outside of the main body 31. In

the IHAdingReriRmeiRTgImecssinsE 18 g R Acarb VERALE 323 58 B3 Wdinstalled to enable and
disable the load AR n&@&#%g%&&%%@9%5@%@%@%9%9@5&&%@ Tlersiargaadter the main

body 31 is installed at the éonsu and then the loading/unloading line 33 is connected to
the regasifisaticn syStaeimshehslipilydioel af Hihd conspimpiid explace of kb d NSotortuahgas can be
supplied immediatel The loading/unloading valves 33a and 33b magﬁijnclude first individual valves

33aand a ﬂf%?‘ir?f‘é’éﬁléﬁ Lavdesyhy ramestingivrit any Bos L3 drelHaidratiaI IS e t6-enable and
disable thedeaciaarinioading aldhad-NGUR(IOR s aleiase ROWRRLAE plhesIst integral valve

33b is installed to integrally enable and disable’the
15 As shown in FIG. 14, an LNG storage container according to a second

embodiment of the present invention may include an external heat insulation layer 56

installed in order for a heat insulation on the outside of the outer shell 52. The external

heat insulation layer 56 may be attached to the outer shell 52 such that it encloses the

outside of the outer shell 532. Also, the external heat insulation layer 56 may keep

20 enclosing the outer shell 52 by its molded or formed shape. Hence, a heat transfer from

the exterior is prevented. Therefore, under a high temperature environment such as

tropical regions, the generation of BOG from the LNG or PLNG stored in the storage
containers is reduced.

As shown in FIG. 15, an LLNG storage container according to a third embodiment

25  of the present invention may include a heating member 57 instalied on the outside of the

outer shell 52. The heating member 57 may be a heat medium circulation line that

supplies heat to the outer shell 52 by the circulating supply of heat medium. The

heating member 57 may include a heater that generates heat by power supplied from a
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10 loading/unloading of the LNG into/from the entire storage containers 32. If all the first individual
valves 33a as the loading/unloading valves are opened, the respective storage containers 32 may be
packaged as a single container and used as a single tank. In addition, only the first individual valves
33a or only the first integral valve 33b may be installed as the loading/unloading valves. 15The LNG
storage tank 30 according to the present Invention may further include a boil-off gas (BOG) line 34 in
order to exhaust BOG that is naturally generated from the storage containers 32. The BOG line 34 is
connected to some or all of the storage containers 32 and extends to the outside of the main body 31.
The BOG &34 RisviHe FMEsBO O e RN a1 R Hished doibe ey 25 be86 8 exhaust the
BOG 20 gepetated within the storage.containe . T [ const and made
of a materigﬂgtl.ij}c et%ﬂgtrﬂe(r:%{?le{/v?tfsl?é{ Ey Sécsguffgg%ﬁlf %t%gﬁérﬂgﬁ%ﬁg%ggnng%a% r% %%%Fl to -95C.
In additionythe BOtavalmamdstandR4baaydnelude segendinrdividuat ialves 4scand eisecond
integral valve 34b. The second individual valves 34a are individually 25 installed to enable and disable
the exhaust@PeHEBEG from the respective storage containers 32. The second integral valve 34b is
installed to integrally enable and djsable the ex O entire. sto, ntainers 32.
Only the secondh N L TAked D L S B e e

e second integral v. 34b may be installed as the
BOG valves PAsIidescriken aboverialtthexsreanddnaificidl ivabsasrddiecale operidendbetiiespective
storage containers 32 may be packaged as a single container and used as a single tank. In addition,

only the setdgashdhdumayahremeds Groafpe skebibrhagriicas b MR BERERIRY. 5The

LNG storage tg&k 30 according to the present invention may further include pressure sensing units 35
and a contro?ﬁng'unit 36. The pressure sensing units 35 sense an individual or entire internal pressure
of the storage cant@iners3z andioipuiavsehseisignal [TNE contrgdingnttiiic3tutecaiues thersense

signal output from the pressure sensing units 35, and displays the individual or entire internal pressure
of thé&tordgerdoeb O3SGPEHRDIAYFE it 37 installed on the outside of the main body 31. In

order to measure the, ingiguaher SRITRINSiERLAIRSSUS BLAE SPFRGR GoNIAIRET R I igPressure

sensing units 35may be insta the front ends of the storage containers 32 on the
loading/unigabidgnine 381iar preyehiciinstallednayandhiégeal patly tislis Moavidgseasteiedd/unload
the LNG through the Ioadinqéunloadin line 33. In 15 addition, the controlling unit 36 may, control the

loading/unfeding WaIVEss3 eé]nélé?aﬁ?%‘i‘?él B ansidaned 35 SHPRABelc i IEs mishipulation
signal outpyt fram & maniplating Lel 36amwhigh.isdnsialigd n the mainpady 31 Pripsiplied to enable

a wired/wireless communication at a remote place. As shown in FIG. 10, the LNG storage tank 30

accotding tetivedpresennimresiicin 201 mad theludeca kiesdtirtg 2int38@and@ddeatiguthealbe adjusting unit

39 so as to vaporize the LNG unloaded from the storage containers 32 and to ad{%st ah %é(ijng value
&

required att4EHERImBRON blace'tT ARy LFit 385 aHe A ToREh oz 1° ed from

some or all,of the storage containers. 32 mEhe, Reating ypdue adjusting unit 39 is installed to adjust a
heating value of the natural gas passing through the heating unit 38. 25 The heating unit 38 and the

heating value adjustingemihdB Midy foeninstallENGrytatige where aifommer shglutdlltyofithe storage
containers 32 are integrated in the Ioadingsllunloading line 33, or may be installed on a separate line

that is confRa4eqa thEdhay ¥ Lirante? o35 SR BRGNS Sdling firf& 83PAn d 542885 the LNG

by a ¥gIve.gpep 511 may be made of a metal having excellent low temperature characteristic, such
as aluminum, stainless steel, and 5-9% nickel steel. Like in this embodiment, the inner
shell 511 may be formed in a tubular type. Also, the inner shell 511 may have various
shapes, including a polyhedron.
Due to a connection passage, the pressure of the inner shell 511 becomes equal or
25  similar to the pressure of the heat insulation layer part 513. Therefore, the outer shell
512 can withstand the pressure of the PLNG Even though the mner shell 511 is
manufactured to withstand a temperature of -120 to -95°C, the PLNG having the above

pressure (13 to 25 bar) and temperature condition, for example, a pressure of 17 bar and
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The heating unit 38 may include a plate-fin type heat exchanger 38a and an electric heater 38b. The
plate-fin type heat exchanger 38a is installed to primarily heat the LNG by heat exchange with air. The
electric heater 38b is installed to secondarily heat the LNG that is vaporized by passing the heat
exchanger 38a. 5A bypass valve 41 may be further provided in the line where the heating value
adjusting unit 39 is installed, for example, the loading/unloading line 33. The bypass line 41 is
connected to bypass the heating value adjusting unit 39 by a bypass valve 41a. Therefore, when it is
necessary to adjust the heating value of the natural gas, the natural gas is supplied to the heating

value adjustispeiatss sy thé Yeradibhosiviehpdhs (rnve shalladbl pdniBeneaisietheHedhatural gas
having the heating value reguired at.the consumption place i lied. it ecessary to
adjust the itégtirsitg(?f vafLe BF fhe ha uﬁ%l 5“52’, r:%%rﬁgﬁﬁré%%ga% b)%%gs eﬁ%exﬁgi‘%n%%%sa%% acﬂl Esting unit

39 throughhpevpasedingddnby thetopsratamofitheumnass! wivertilac Heet bypassowlyed 1a may be
a three-way valve or a plurality of two-way valves. 15In addition, the LNG storage tank 30 according to

the presenp#ivehtiane Asasrtlitder include a temperature sensing unit 42 and a controlling unit 36 so as
to mage the Unlopded AR 9% AL AP MPSIAS Lo RS al e eRO-UIRIIaR AESRadne
[ ¥l ¥ th a natural gas. The controlling unit 36

temperature sensing un senses a temperature of the unlo

receives a gignalifromitbettamperpilseisensing Ui 42 haine eanteds s20stharlietria Heafest38b to
make the natural gas reach a set temperature range. In addition, the controllin%) unit 36 may display

the tempereth#Bsbiite i SR HREFHIGASLEh 98 diabhsymer ettt selid ey o &te of the
main body 31, . The empt%rgaci[glr%rssegség%ymg ﬁgnre@a%gi GEH[%%G% ﬁPoLllt %?é&lg‘é;ﬂiﬁe

Ioading/unﬁ)xa&nsé fine 331N on, the contro Ing unit 36 may control the bypass 25valve 41a
according teréhexmasipulation signal output from the manipulating unit 36a as described above.  As

such, the LNG storage tank 30 according to the present invention may be divided into the storage

contdfhers 32, whieHdsaHFa! dR SROTEhEPPASERRS IREBTE? RS inb Sevalie CORESEEr© 32, which
can store the LN%%.PJS&F_?%Q%%@Q&@ Weﬁr%hé%c%%%agp{%ag%rfggyﬁys and,the heatingyalue,

depending on fahctions, storage ta ccording to the present invention can easily
transport theteNBOIr $he, naldirabgasi acscakdivgttsiar.coMauratyis, retjdeatat thelcahsuimiptior place.
5FIG. 11 is a sectional view showing an LNG storage container according to a first embodiment of the
present inv@fiisrp! the inner shell 5T1 through a loading line 7 connected to the first connecting
part 516a, and LNG may be unloaded from the inside of the inner shell 511 through an
15 unloading line 8 connected to the second connecting part 516b. Meanwhile, valves 7a
and 8b may be installed in the loading line 7 and the unloading line 8, respectively.
The outer shell 62 encloses the outside of the inner shell 61 such that a space i3
formed between the outer shell 62 and the inner shell 61. The outer shell 62 is made of
a stecl that withstands the internal pressure of the inner shell 61. The outer shell 62
20  shares the internal pressure applied to the inner shell 61. Therefore, an amount of a
material used for the inner shell 61 may be reduced, leading to a reduction in the
production costs of the LNG storage container 60.
The outer shell 512 encloses the outside of the inner shell 511 such that a space is
formed between the outer shell 512 and the inner shell 511. The outer shell 512 is
25  made of a stee} that withstands the internal pressure of the inner shell 511. The outer
shell 512 shares the internal pressure applied to the inner shell 511. Therefore, an

amount of a material used for the inner shell 511 may be reduced, leading to a reduction

in the production costs of the LNG storage container 510.
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As shown in FIG. 11, the LNG storage container 50 according to the first embodiment of the present
invention may include an inner shell 51, an outer shell 52, and a heat insulation layer part 53. The
inner shell 51 is made of a metal that 10 withstands a low temperature of LNG stored inside. The
outer shell 52 encloses the outside of the inner shell 51 and is made of a steel that withstands an
internal pressure of the inner shell 51. The heat insulation layer part 53 reduces a heat transfer
between the inner shell Si and the outer shell 52. The inner shell 51 forms an LNG storage space. The
inner shell 51 may be made 15 of a metal that withstands a low temperature of the LNG. For example,
the inner shell 5Meraybdantideiofa ghelhiHavieey Hecétamedoln havperinsaesaramelésistiensuch as
aluminum, tain%e?gs steel, %nﬂ %—1 % nickel steel. Like ir%t is.em odic[nentéthe g’Fner §tf8”t éLmay be
formed in & YUIAPHPEAISE therinner SRaIE E AT RAYVE VAHOUY ShE58s SHEriaMg a polyhedron.
20The outeisheitl 52 enslpses the@uisidenef thedmagr shelk&d rushibala-aprers ferpestbetween
the outer shell 52 and the inner shell 51. The outer shell 52 is made of a steel that withstands the
internal preséusedof the inner shell 51. The outer shell 52 shares the internal pressure applied to the
inner shell 51. T (r%eéor ,.an Flrg]g#?t of a ma Iijal used {or the inner SE%| 51 Wﬁg{%ggsgggi?d, leading

to a réduction in %aprg1 HAIGH c6<ts B%e N&lg%arla%delgo%t%%%er Vs 16'a connection

passage toshe gieparibecihelpw the pirsaUiee¢ Urexinegy ishelhl BeeopIasLquURtAraimiar to the
pressure of the heat insulation layer part 53. Therefore, the outer shell 52 can withstand the pressure

of the PLNB. Fdisipthdhyhegid niwiesioshbly o1pr ndd Autaot ke errs Wnthedaridzatsrap eraralisial -120 to

-95C, the PLNG, having the above pressure (13 to 25 bar).and. temperature conditio ,gor xample, a
pressure oﬁ%%éar?g # A erﬁw% If%‘leiuﬁ%?ﬁ) R ,%rgﬁs%e gt}o%r}é%llgl)]/e{hse ?@ngeﬁr% shél é egn e{ﬁ%’buter shell

52. The storage tpatainghARdMay: be designasstensatisty fipaberens ipmRssiel and temapgeature
condition in such a state that the outer shell 52 and the heat insulation layer part 53 are assembled.

Meah@hilesnike ibeisresndicmngayhsd mbldand thavaistaiathessd 0 Shalrsuiaths REKM®dse2 of the

outer shell 52. 'Lherefore whe anufactlﬁriﬂgstl e inner sheglg th useﬁf exgenﬁi\éﬁ metal having
and the outer s ac%o & m?ﬁr she 8re Cc{omle € ﬁe%er. enf ! f Erence .
excellent low temperature characteristic may be 10reduced. € heat insulation layer part 53 is

installed inrtspagaheesnitheciioss shelShmndibe sutemshel pianddvaadencha heat insulator
that reduces a heat transfer. In addition, the heat insulation layer part 53 may be constructed or made

of a materighaléh hivaddhsesiershedudl 2otHeinvered) PreshiredierB mtterBrars halastied thereto.
16 The pressuts.sdualio ednieinal aiesedls SLINSINRL SSISHIFIRISRNG! A pHEthqua

15 shell 511, the pressure imposed on the inner shell 511 is reduced. Therefore, the
thickness of the inner shell 511 may be reduced, and the use of an expensive metal
having excellent low temperature characteristic may be reduced. Also, a structural
defect caused by the internal pressure of the inner shell 511 may be prevented, and the
storage container 510 having excellent durability may be provided.

20 A support 517 may be installed in a space between the inner shell 511 and the
outer shell 512 in order to support the inner shell 511 and the outer shell 512. The
support 517 structurally reinforces the inner shell 511 and the outer shell 512. The
support 517 may be made of a metal that withstands a low temperature of the LNG. A
single support 517 may be installed along lateral circumferences of the inner shell 511

25  and the outer shell 512, or a plurality of supports 517 may be installed to be spaced apart
in a vertical direction on the lateral sides of the inner shell 511 and the outer shell 512 as
in the case of this embodiment.

In addition, a lower support 518 may be installed in a lower space between the

28



The heat insulation layer part 53 and the inside of the inner shell 51 may be connected together by the
connection passage 54 in order for pressure balance between the inside and the outside of the inner
shell 51. When the pressure is balanced between 20 the inside of the inner shell 51 and the outside of
the inner shell 51 (the inside of the outer shell 52) by the connection passage 54, the outer shell 52
supports a considerable portion of the pressure, leading to a reduction in the thickness of the inner
shell 51.  As shown in FIG. 12, the connection passage 54 may be formed at a side contacting the
heat insulation layer part 53 in a connecting part 55 provided at an 25 inlet/outlet port 51a of the inner
shell 51. Thuarefehslltié iredriepratesufecBf the inreeent) wwmm@@t@w&w%{) headliffsulation layer
part 53 through tp? £ ection passage 54, and thus, the pressure between the inside and the outside
of the inne?%%’éﬁ ei isfg]alanced. As shown in FIG. 13, the heat insulation layer part 53 is installed
with a thickness tgueguca gHbrairansierbetie@en theinngsshell binmacdelokarsaipbhianisg excellent
low temperature characteristic and the outer shell 52 made of a steel having excellent strength and to
maintain amappropdstéasaromheBOR T Isudaneenain SRIRATEN 60 ththeeasuraatatibtayer part
53, the PLNG as well as the L NG can be stored. Due to the pr balance hetw inside and
the ou sidel%r?etrhéhl%?rlwe?r@hae S%Gtﬁlént?%ici(uﬁg&s?s? tf)(t)l?t eeci%%ﬁér%r%f‘ll%gfls isre ?Jgg??) ﬁ%?é%?gc}the use of
the expensivesneiahbadngeexcalieniiniempriative ehatarteostieamayspbodeiCedidn addition, a
structural defect caused by the internal pressure of the inner shell 51 may be prevented, 10and the
storage cofitsifidp shenBanggsexchiisat cnruping mepbe pretided glas%ﬂ%é?ﬁvﬁ*ﬁ%%él%ﬂﬁ%cting part

55 may bejaiearalveonnected o iReietpuiel ol inta ol e MARAelel LN eifgelor the supply

and exhaust'of rom the'inner s hus, the connecting’part 55 may protrude outside

the outer shedi&aa Alrenternalanesnbes suehvasrialvE May beponracteshiodbexororatiog part 55.
15 As shown in FIG. 14, an LNG storage container according to a second embaodiment of the present

inverifion nts ghtande fisecntdhsdrneashal alionddperimemsities H Hieerter hebal fnstnhtion on the
tside of ter sh ' ' ttached to th ter shell
outside o gﬂ%% eergereslf%r;flgs}_f]ae%%xt %&%&&%ﬁ%i[‘ﬁ&é%%%@gh%@ may b gttached to the outer she

52 such th encloses the outside of the outer s the external heat insulation layer 56

may keep 20 englpging thg GUErsheth 3Ny itsmeldedisnieinieddhape Héftegatheahtisnsfer from
the exterior is prevented. Therefore, under a high temperature environment such as tropical regions,
the generatibfePEEREt fdYAHNING Biobide @nsesfed ke Yibtdgs commaslesiascuiedoias shown

in FIG. 15, an LNG storage containe ing t i bodim t inyention
may include %qﬁledécft?' "rlﬁ%%gg‘gagﬁn%%%%%dg%%ﬁgugg%%eﬁo tﬁgbu?gég%%ﬁ%’gﬁ %ﬁl{e&%%g%?g member
57 mpy betarbegh thediginiciicy latios linethab supplied beahtoihefoutdvshiehHAdpedimgionulating
supply of heat medium. The heating member 57 may include a heater that generates heat by power
supplied frérfbanEatiele BsBieRHcrosHEE REehOFQPERWEINEIBRTy unit attached to the storage

container 50. Tha MeRilng Memesls LAV ANdS ALGHIRIERIRIGHRE BeRERGUEBERLRLR heating
wire wound aroun el .

the outer surface of the outer 52 as in the case of this embodiment
of the present invention may include a second exhaust line 514c connected to the

equalizing line 514. A second exhaust valve 514b may be installed in the second

20  exhaust line 514c. Therefore, gas inside the inner shell 511 may be exhausted to the
exterior through the equalizing line 514 and the second exhaust line 514c by opening the
second exhaust valve 514b.  As a result, it is possible to avoid a complex process for
connecting the exhaust line to the inner shell 511.  Also, the structural stability may be
maintained, and the exhaust line may be easily installed.

25 FIG. 19 is a sectional view showing an LNG storage container according to a
seventh embodiment of the present invention. As shown in FIG. 19, the LNG storage
container 60 according to the seventh embodiment of the present invention may include

an inner shell 61, an outer shell 62, a support 63, and a heat insulation layer part 64.
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5Therefore, under a low temperature environment such as polar regions, the LNG or PLNG stored in
the storage container is not affected by external cold air. Hence, the outer shell 52 may be made of a
general steel sheet, reducing the manufacturing costs thereof FIG. 16 is a sectional view
showing an LNG storage container according to a 10fourth embodiment of the present invention.

As shown in FIG. 16, the LNG storage container 510 according to the fourth embodiment of the
present invention may include an inner shell 511 and an outer shell 512. The inner shell 511 stores
LNG inside, and the outer shell 512 encloses the outside of the inner shell 511. The inner space of the

inner shell B1e inner el pdcearssietifebiitte addpsivaies shelintltrachnes Bscrside fetbdnnected
together by an equalizjng line 514. In addition at insulation la 513 ma i lled
between tr)l%nl%se%reghgwl &R 0ert outer lsr,lr%teéﬁ?gggé %We?hgl?nlﬁlgsﬁiﬁ%%f@uﬁ%# %\Frgégtorage

space. Thesmnanshefaiklineaydee sade cfirl metahthadhelitisstantschlewiteapesature-obire LNG. For
example, the inner 20 shell 511 may be made of a metal having excellent low temperature

characteritit resisiesaa b statfasyhilser eeRNSONE Rk 1SR k& (e BRBEHment, the

nner shel om0 Be IR LOH'RE HP S 4859 S 1N aReH P AP BAglS Shapes,

. COH;‘](‘.‘h
including a’polyhe ue to aco on passage, the pressure of the In ecomes

equal or 2% similanNG foerprassuei-tie-heat inguwasdjahdayenaan dbat Thereleieudbensiésr shell 512
can withstand the pressure of the PLNG. Even though the inner shell 511 is manufactured to withstand

a temperatiite Gier2thed -65C e PLNBIHRATRGtheubote predysréer3le ssmsruniPidhfperature

condition, fc%r eég{?npleh% pressure of 17 bar and a temperature of -115C, can be stored by the inner
shell 511 and the otter shell 512. The storage container 510 may be designed to satisfy the above

pressure and tenmpe raisiesEenditi g ity SMchNCstadeathadphe outdleshabdrShaihat the heahadsulation
layer part 513 are assembled. 5A first exhaust line 515 may be connected to the upper inner space of

the infler shER Bictah Hepenidhdaes e lextdeigpcrafing @& Noalve Ql%@ﬁ}%tg}%ﬂlﬂ?rtﬁ]éeﬁrst exhaust
line 515 to gpen and, CA?ésaeﬁ aﬂ%%fﬂ%‘éﬁﬁﬁiﬁﬁ?%%eﬁ'&{ I3LEY %alﬂﬁﬁ% %ﬁrg&?%ﬁépaﬂrc‘éhg%s from the

inner space of the Inner she the exté&rior by opening the first exhaust valve 515a. 10In addition,
first and segopgeannasatingsparsibifa s dbiflxehayde chirestatitochbadpeninter ispace and the
lower inner space of the inner shell 511, pass through the outer shell 512, and protrude to the exterior.
Therefore, YRE thayebo deecthis the M Bahe il riBRdnsT siRlL 04 RYRHR g #i&"Y connected
:ﬁr'g}ljegﬁrztngggp%%?}irp&u%%%%%%%MOENG may be unloaded from the inside of the inner shell 511

15 The outer shell 62 encloses the outside of the inner shell 61 such that a space is
formed between the outer shell 62 and the inner shell 61. The outer shell 62 is made of
a steel that withstands the internal pressure of the inner shell 61. The outer shell 62
shares the internal pressure applied to the inner shell 61. Therefore, an amount of a
material used for the inner shell 61 may be reduced, leading to a reduction in the

20 production costs of the LNG storage container 60.
Due to a connection passage, the pressure of the inner shell 61 becomes equal or
similar to the pressure of the heat insulation layer part 64. Therefore, the outer shell 62
can withstand the pressure of the PLNG  Even though the inner shell 61 is
manufactured to withstand a temperature of -120 to -95°C, the PLNG having the above
25 pressure (13 to 25 bar) and temperature condition, for example, a pressure of 17 bar and
a temperature of -115°C, can be stored by the inner shell 61 and the outer shell 62. The
storage container 60 may be designed to satisfy the above pressure and temperature

condition in such a state that the outer shell 62, the support 63, and the heat insulation
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15unloading line 8 connected to the second connecting part 516b. Meanwhile, valves 7a and 8b may
be installed in the loading line 7 and the unloading line 8, respectively.  The outer shell 62 encloses
the outside of the inner shell 61 such that a space is formed between the outer shell 62 and the inner
shell 61. The outer shell 62 is made of a steel that withstands the internal pressure of the inner shell
61. The outer shell 62 20 shares the internal pressure applied to the inner shell 61. Therefore, an
amount of a material used for the inner shell 61 may be reduced, leading to a reduction in the
production costs of the LNG storage container 60.  The outer shell 512 encloses the outside of the
inner shell'8yer paetrPthetcaiisaided: formed between the outer shell 512 and the inner shell 511. The

t hell 512 is-. 25 d { ithst i ' 511. Th
outer shell 512 is, 25 made of & steghhat Wi S%ﬁéeg%o&%gﬂ%%ﬂﬁleﬁgﬁ%@ 0 &nﬁggﬁ%ﬁnsﬂ e

outer shell 512 shares'the internal pressure a e inner s 511. Therefore, an amount of a

material used fordRrRinpesshets it mapbehat Wednteakkinguenadedudion fhtheypeduaiion costs of
the LNG storage container 510. Meanwhile, the inner shell 511 may be formed to have a

thickness sifegfaraliyramiersesibedansy sheil 61 anSrcatfidishimufdd8 P IE Steraydontainer
510, f [ i Il iSti duced.
3¢ use AL £1p Q?‘%%?ﬁ@@@ﬂé@%ﬁ% SeLiow JempRialee. RAAEIERIR A b reduce

5The heat insuiation ayer 1SN in a space between the inner shell 511 and the outer
shell 512 aprids madesabaeat Fsulamr thatngidusesparinest transfee. insadthtonlothe heatinsulation
layer part 513 may be constructed or made of a material such that a pressure equal to the internal

pressure of #isBTHREMSRRRGHE jansshell fHeratbtpHasy ShRYiAY: I PIA RN RURRR R Rer space of
e inner shell 3L 1AnM %o 1 Rtk Betesn Nedonaahale b anddnepulptaligho b a result
eand t ace o e

the inner spa e outer s e inner shell 511 are connected together. Hence, a difference
between thadfitetnal priessurer ehidliesnenshelt &k batidsthapréssee between the inner shell 511 and
the outer shell 512 is minimized, thereby achieving the pressure balance, By minimizing the pressure

differthce betwedh thetsite i e @Gté}%?é’%‘iitgé masrnekidael 51t 1ABE5:838ure SiBBLed on the
nner shell gy P 486568 o RRISIRIE (e ihaRs e Ipaenalallo L bRy e tiedyand the

use of an expensive metal having excellent low temperature characteristic may be reduced. Also, a
structural defgeirealisediy shedniethet pfegsuienef tielinberstialhd iinmayiecprel/¢éntenitand the

storage container 510 having excellent durability may be provided. 20A support 517 may be installed
in a space B&tvéén tﬁé‘?rﬁr‘éﬁ% Srd &en 8 o sl st eRen gﬂﬁﬁ%%gﬁ)ﬁﬁ?pﬁ%‘?t%ﬁﬁ??&gshell 511

and the ouleS0clsh 2 THISRUPRAIL eSS AR RAGES 136 IS RRe okt anf g outer shell
512. The support 517 may be made of a metal that withstands a low temperature of the LNG. A single
suppbst 51ihmaydhednstatiet a orgrixter fhciredinfelientieg otthesmyerishel pibtality of parts.
In addition, the support 63 may be fixedly supported by welding on the outer
surface of the inner shell 61 and the inner surface of the outer shell 62, without using
separate members such as a flange. In this case, a glass fiber may be inserted into the
support 63 in order to prevent heat from being transferred to the exterior through the
20 support 63.
The first web 63¢ may be a plurality of gratings, both ends of which are fixed to
the first flange 63a and the second flange 63b. Some of the gratings may be fixed to
receives and apply a compressive force between the first flange 63a and the second
flange 63b, and the others may be fixed to form a truss structure. The shape and the
25  fixing position of the gratings may be changed or adjusted. This may be equally
applied to a case that the first web 63c¢ is fixedly supported by welding on the inner shell
61 and the outer shell 62.

A heat insulation member 65 may be installed between the inner surface of the
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25 and the outer shell 512, or a plurality of supports 517 may be installed to be spaced apart in a
vertical direction on the lateral sides of the inner shell 511 and the outer shell 512 as in the case of this
embodiment. In addition, a lower support 518 may be installed in a lower space between the inner
shell 511 and the outer shell 512 in order to support the inner shell 511 and the outer shell 512.

Like the support 63 shown in FIG. 21, the support 517 and the lower support 518 may include flanges
and a web. The flanges are supported on the outer surface of the 5 inner shell 511 and the inner
surface of the outer shell 512. The web is provided between the flanges. The web may include a

plurality of ¢jeetishel! Satansf trbisteene fisege td3thafradgedblishinasuiatoharndmibed Badiwds a glass
fiber may be installed between the outer shell.512 and the flanges, jn order for blocking .a heat transfer.
1 aclition TR T TAPEL RS 85 LR S S PR A B 1 SR R85 the

outer surfage:pkthednnseishial.aifsatkthadmnessmdac ekthe eutebshsll 512 such that the inner
shell 511 and the outer shell 512 are supported each other.  As shown in FIG. 17, an LNG storage

container accordingd6iacittire b sain &kt shehepresk AB itvargdly iapinksddy atcddingt Mdve 514a for
opening/clgsing a flow of a liquid, .g., hatural or BOG, ta.the equalizing line 514. Therefore, the
i R S R s A

liquid flow e equalizihg Tine may eon Ha, depending on

a change iR ROSHIePRIRRSIUIR Qfuike Sierrge caatandixed By ahanLin AGri8iand NG storage
container accordingg a sixth embodiment of the present invention may include a second exhaust line

5l4c conne§iEdA§ fivetdgsidizion meabagmay e S esed ewesi/ Brs 4B ERYTHRG FeRMEH 64 the
second ZOa%I'ﬁ[usI Iin(§651f4%e'l'%%{efor§élp _insﬂgetﬁgse inner sh%II.Sll m eb%exhausge@lé[o the

exterior through %énélquaﬁzmg liné 514 and the second exhaust Iné 3148 y ope lfﬁ‘ée{he second

exhaust valyefetdidrAsaghesitibell Bapsaibiete Bypid asoRplex prosessifer gannacting the exhaust
line to the inner shell 511. Also, the structural stability may be maintained, and the exhaust line may be

easilyinstdROASFIG. 19 is a sectional view showing an LNG storage container according to a
zi‘ég:‘;ihnembOdiﬂqﬁé‘tL%H‘estnggg %%LQX%%E% é&%ﬁﬁ‘ﬁ"é‘ 18 {S; %ﬁ%bmqr}gg%ig s ﬁ@rﬁﬁ ner 60
g to the seventh embodiment of the present invention may include an inner shell 61, an outer
shell 62, a gdpprRrt fowansipheabinsidation iavelpait §dce between the inner shell 61 and the
outer shell 62 in order to support the inner shell 61 and the outer shell 62. The lower
support 66 may include a third flange, a fourth flange, and a second web. The third
15  flange and the fourth flange are supported on the outer surface of the inner shell 61 and
the inner surface of the outer shell 62. The second web is provided between the third
flange and the fourth flange. The second web may include a plurality of gratings, both
of which are fixed to the third flange and the fourth flange. Detailed shapes of these
components are just different according to the installation positions, and these
20 components of the lower support are substantially identical to those of the support 63.
In addition, a heat insulation member (not shown) may be installed between the inner
surface of the outer shell 62 and the fourth flange in order for blocking a heat transfer.
The heat insulation member may be a glass fiber.
The heat insulation layer part 64 is installed in a space between the inner shell 61
25  and the outer shell 62 and is made of a heat insulator that reduces a heat transfer. In
addition, the heat insulation layer part 64 may be constructed or made of a material such
that a pressure equal to the internal pressure of the inner shell 61 is applied thereto.

The pressure equal to the internal pressure of the inner shell 61 refers to not a strictly
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The inner shell 61 stores LNG inside, and the outer shell 62 encloses the outside of the inner shell 61.
The support 63 is installed between the inner shell 61 and the outer shell 62, and supports the inner
shell 61 and the outer shell 62. The heat insulation layer part 64 reduces a heat transfer. Meanwhile, a
connecting part (not shown) may be integrally 5 connected to an inlet/outlet port of the inner shell 61 in
order for the supply and exhaust of the LNG to/from the inner shell 61. Thus, the connecting part may
protrude outside the outer shell 62. An external member such as a valve may be connected to the
connecting part. The inner shell 61 forms an LNG storage space. The inner shell 61 may be made 10

of a metal ehselithetadyh dcimBampesatuie ofthediiNepFBicdicaniprailsrendasrsiel &1 49y be made

of a metal having excellent low te rature characteristic ch,as aluminum, stainless ggel and
. : 17 '
o ot ok o R B R R o e S R PSR P e,

the inner sheiiGl mashhave: R presshapRsalbeibetinga pRlVhadomdhtharideoshiallBaencloses the
outside of the inner shell 61 such that a space is formed between the outer shell 62 and the inner shell

61. The outeelbifal EResimEtte sty s cimthetientahay thidtKindPpredidGre tbe thenRfitdioBhell 61. The
outer shell 62 shares,the internal pressur lied,to the inner shell 61, Ther fgre n.amount of a
mater?al ué’eaasﬁﬁetf‘g]?ﬁﬁgﬁ %%éll? I?ﬁaﬁ%eg%gﬁd%g ?Pergﬁ}ﬁastoen%br%%ﬁl&%n@rﬁé %ﬁpr?&%)ction costs of
the LNG starager ¢anteéngn®@d. Due to a connection passage, the pressure of the inner shell 61
becomes equal or similar to the pressure of the heat insulation layer part 64. Therefore, the outer shell

62 can withstandntisédiressiire rahamiagan E‘V@Wﬂfbé@_%hﬁﬁﬁ%?@qglmmﬂ to
e T BT A 4R ARGl PR AN BN AR RIBSBYISHARP &9 0 o

temperatu S Eondition, Tor exa a préssure bar and a temperature of -115 e stored
by the innefrshell GhiendtheThiershelt2 Thepiorage confaiial B pyrbedesighed-telgatisfy the
above pressure and temperature condition in such a state that the outer shell 62, the supéﬁort 63, and

the hiht insiksdomifayetparddillsfe aSiinpraar is foansddisness BeriepmelsH &lspatdpetween the
inner shell 6]t antg tﬁ} P ter sggll g%ailpﬂ%gglrg S J%%[ gé’@& Eg&?f' 61 and the outer shell 62. The
ouler she % e]%e 1 1 rsﬁgﬂglfanda %

support 63 structurally reinforces the inn he outer shell 62. The support 63 may be 5

made of a metal{g:-Gertnlow t@Fopefdlivike sienl} tathwithstandsatow ieyepeaiuse afdhieckNG. As
shown in FIG. 20, a single support 63 may be installed along lateral circumferences of the inner shell

61 and therrited Shehosumnoat SRyt OHBIStAGY B RESR SHE B SRR HFRYEN a vertical
recton e AL .05 It e i e o D s o i

15 As shown in FIG. 22, an LNG storage container 70 according to an eighth
embodiment of the present invention may be installed in a transverse direction. In this
case, the lower support (66 in FIG. 19) in the previous embodiment may be omitted.

FIG. 23 is a sectional view showing an LNG storage container according to a ninth
embodiment of the present invention.

20 As shown in FIG 23, the LNG storage container 80 according to the ninth
embodiment of the present invention may include an inner shell 81, an outer shell 82,
and a heat insulation layer part 84. The inner shell 81 stores LNG inside, and the outer
shell 82 encloses the outside of the inner shell 81. The heat insulation layer part 84
reduces a heat transfer between the inner shell 81 and the outer shell 82. The outer

25  surface of the inner shell 81 and the inner surface of the outer shell 82 are connected
together by a metal core 83. Meanwhile, a connecting part (not shown) may be

integrally connected to an inlet/outlet port of the inner shell 81 in order for the supply

and exhaust of the LNG to/from the inner shell 81, Thus, the connecting part may
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flange 63b, and a first web 63c. The first flange 63a and the second flange 63b are supported on the
outer surface of the inner shell 61 and the inner surface of the outer shell 62. The first web 63c is
provided between the first flange 63a and the second flange 63b. The first flange 63a and the second
flange 63b may have a ring shape or 15may include curvature members formed by dividing a ring
shape into a plurality of parts.  In addition, the support 63 may be fixedly supported by welding on
the outer surface of the inner shell 61 and the inner surface of the outer shell 62, without using
separate members such as a flange. In this case, a glass fiber may be inserted into the support 63 in
order to preveimdeeaetisin Beinpicandtelrdd to (e exi@ral theouyh el osuppeke3may Phe first web
63c may be aIE)Iutr I%t%f gcratine%%hboth ends of which are fixed to the first flange 63a and the second
flange 63b EOMe of eegrgﬂlrllgs n%@aﬁté fixed to receives and apply a compressive force between the

first flange 63a ang thesagena flapgesaabr audstha gihersanayrhe fixed Je-fDRN@dyussmsicture. The
shape and the 25 fixing position of the gratings may be changed or adjusted. This may be equally

applied to afcasesttdbaevitistonss 83evstempdiptstppoited Bl veBrigample.idifeinsrentsl and the
outer shell 2. A heat insulation me r 65 may be installed between the inner. surface,of the outer
el 6 e A L A R e S ber

65 may includeimelassiibessandopreners-the tempesatre afitheiinags actb@infeatn deingéransferred
to the outer shell 62 by the support 63. In addition, in the case that the support 63 is fixedly supported

by weldingshie 8lheay ihguimied riemBENES dvih a Glaesthsdpnsaysdl dispaardaiar®Entsportion of
the support}§3 contgﬁggﬁghe uh%pﬁhell 62 and be fixed by welding. Alternatively, a separate heat

insulation %gﬁwebsé]rnmay aoﬁ“’sop%se ‘between the outside of the support 63 and the inside of the outer

shell 62. In this MBARateitdsPosSibiR & evedtithiadenper aue efdhesneesishel 8kimmibeing
transferred to the outer shell 62 by the 10support 63.  The LNG storage container 60 according to

the presenfarmenbsiieraytheravberinbriodansiiee snsperclSinstdiksaomie vk t3pasedetteen the
inner shell 61 a qﬁhte tetr sgel 62.i ordFr to supPY Rﬁ'&%ﬁﬂ@?@ﬁ&?'k?l aﬂgtg QuieLS Il 62. The
o Ry A W Hema T PA N d kb, P

t
lower supp%rst% may Include a t ange, a fourth flange, and a secon third 15 flange

and the foytihrfatige; aransinpesiedonp e dtwemsufacetthg innersheih@] anddhernrerasurface of
the outer shell 62. The second web is provided between the third flange and the fourth flange. The

second weBarEANeed <Y s dngeargetifdstrotbortierdarssiiad 16 thatareitdnte HRd the

fourth flan%%bg)ettailed spa(ﬁqgeoiméssq compglq%%%ragr&just different according to the installation

;. ) (& . . .
positions, these 20 %omponents of the lower support are substantially identical to those of the

supppst 63. In adulidan, Adoaatinisul e gaetberdnaisbowiy) may becihsthlleddbetwesamike inner
surface of the outer shell 62 and the fourth flange in order for blocking a heat transfer, The heat

insulation HEHBEtoHE MBesEHddbhsat insulation layer part 84, Therefore, the outer shell 82
can withstand the pressure of the PLNG  Even though the inner shell 81 is

manufactured to withstand a temperature of -120 to -95°C, the PLNG having the above
pressure (13 to 25 bar) and temperature condition, for example, a pressure of 17 bar and
20 atemperature of -115°C, can be stored by the inner shell 81 and the outer shell 82. The
storage container 80 may be designed to satisfy the above pressure and temperature
condition in such a state that the outer shell 82, the metal core 83, and the heat insulation

layer part 84 are assembled.
The metal core 83 may be connected to the outer surface of the inner shell 81 and
25 the inner surface of the outer shell 82 such that the inner shell 81 and the outer shell 82
are supported each other. The metal core 83 may be installed along the lateral
circumferences of the inner shell 81 and the outer shell 82, or a plurality of supports 63

may be installed to be spaced apart in a vertical direction on the lateral sides of the inner
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The heat insulation layer part 64 is installed in a space between the inner shell 61 25 and the outer
shell 62 and is made of a heat insulator that reduces a heat transfer. In addition, the heat insulation
layer part 64 may be constructed or made of a material such that a pressure equal to the internal
pressure of the inner shell 61 is applied thereto. The pressure equal to the internal pressure of the
inner shell 61 refers to not a strictly equal pressure but a similar pressure. In addition, the heat
insulation layer part 64 and the inside of the inner shell 61 may be connected together by the
connection passage (54 in FIG. 12) in order for pressure balance between the inside and the outside

of the inne#lsfkfl lsanditks iprtse el fcuasémibsdinse af SHowmhednent2. kiddditkacsiaedbn 5
passage 54 has,been described in detail in the previoys embodiment, further deserpti ereof will
be omitted‘.mm??l aﬁaﬁ%ﬁ Ane et méﬁﬁIg“tisgﬁe?a%él}epa#)é4er§1aén géé pnlgd%eg??acafﬁé%gt%%gih%ulator (e.g.,

perlite) thatsaQagsdhrpughithecsupparbisiftParicdanuihewel 6 3¢ havingthagrating.gtructure.
Therefore, the grain-type heat insulation layer part 64 can be freely 10 mixed uniformly and filled.

Since no gths igteimedasericenansishell SRell Shematethewatkt B bsEomddet Wit
performance may.he improved. . Furtheimgre, upon filli rains . of the heat jnsulatio er part 64
gn \Tlﬁrgfb% '[?1{2 ﬁsﬂ%%rg ROégts Lg’é fﬂso lfﬁ)e meltal{]g%l% %n ma%/hconnec% tﬁé mQ(I:r Ql@y

are fréely méve and the Tower suppor aving the grating support structure,

thereby prevestingHenRitennsitybofthecdheat dfsidation layer part 64. 15As shown in FIG. 22, an LNG
storage container 70 according to an eighth embodiment of the present invention may be installed in a

transverse directiershertniin di6k 2thehewsitase R esnbe gsedydbh e pratrdycemmsedifient may be
omited _obd 3u5303 SERPIANAY RN IRNDA Aladifs IR0 LoNRRET AeeeHIag i A

embodimeﬁ?%fﬁ?'%re ent invention. T Shown | the LNG storage container 80 according

to the ninthguahedimenheéthe pieseppitvaationinay ihckeranhdnriy shelbal;jasmuytepshell 82, and
a heat insulation Iayeéé)art 84. The inner shell 81 stores LNG inside, and the outer shell 82 encloses
the dftsidereintsedfineh Sisemeer shell Rdat ihReimsHh raye PP aRBPrediised WeatirdAsi& Between the

nner shell ihand ne.Quisie0el. 82, The Qe dicuifass ehihaapehahabhSl fodiRg nger surface

of the outef ShEII'82 are connected together by a metal core 83. Meanwhile, a connecting part (not
shown) mayi0s intggraiiy canne ctedthiodedrietioid eifpotiektiminsthshed 8 lcirotdenidrithe supply

and exhaust of the LNG to/from the inner shell 81. Thus, the connecting part may
number of the metal core 83 may be changed.
The LNG storage container 80 according to the present invention may further
15 include a lower support 86 installed in a lower space between the inner shell 81 and the
outer shell 82 in order to support the inner shell 81 and the outer shell 82.  The lower
support 86 may include flanges and a web. The flanges are supported on the outer
surface of the inner shell 81 and the inner surface of the outer shell 82. The web is
provided between the flanges. The web may include a plurality of gratings, both of
20  which are fixed to the flanges. Since these components are substantially identical to
the lower support 66 of the LNG storage container 60 according to the seventh
embodiment of the present invention, a detailed description thereof will be omitted.
The heat insulation layer part 84 is installed in a space between the inner shell 81
and the outer shell 82 and is made of a heat insulator that reduces a heat transfer. In
25  addition, the heat insulation layer part 84 may be constructed or made of a material such
that a pressure equal to the internal pressure of the inner shell 81 is applied thereto.
The pressure equal to the internal pressure of the inner shell 81 refers to not a strictly

equal pressure but a similar pressure. The heat insulation layer part 84 and the inner
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protrude outside the outer shell 82. An external member such as a valve may be connected to the
connecting part. ~ The inner shell 81 forms an LNG storage space. The inner shell 81 may be made
of a metal that withstands a low temperature of the LNG. For example, the inner shell 5 81 may be
made of a metal having excellent low temperature characteristic, such as aluminum, stainless steel,
and 5-9% nickel steel. Like in this embodiment, the inner shell 81 may be foimed in a tubular type.
Also, the inner shell 81 may have various shapes, including a polyhedron. The outer shell 82 encloses
the outside of the inner shell 81 such that a space is 10 formed between the outer shell 82 and the

inner shelltliTHeraatdrcrrIPessd ARGt By Stae PIRAEHitRsRRRtE the hte PP pres 8RS the inner
shell 81. The O%EsfusQ%'h%%‘g%%%ﬁ I ﬁlg& %edgﬁ%er %-&%%'ée% Rgéﬁgﬂ&"&{eﬁhﬁ[ 1. thergfore, an
amount of a ntaterial used tor the inner shell 81 may be reduced, leading to a reduction in the

productionesisisf thebbMacatoshgecontainerid). IGhuetle aaonractiopapassade, ithe wassure of the
inner shell 81 becomes equal or similar to the pressure of the heat insulation Iaye%)art 84. Therefore,

the outer stiPEbedainviigidiain the predoure Brivdipieric fetha desgRtRg ilfssdnilePss

manugactur%dlttt%a/vithstand a temperature of -120 to -95C, the PLNG having the above pressure (13 to

25 bar) and température condition, for example, a pressure of 17 bar and 20 a temperature of -115C,

can be stored byTthe libfteinsiiati&il lane thatottemahalt 82adeher sigrage wpntaindnto thayche designed
to satisfy the above pressure and temgerature condition in such a state that the outer shell 82, the

metal coreR83s SHa4ak hednmausatofiayensarias. dhe gedbrhmedesHosnatatiessiidibe
connected o the ﬁ%ﬁ&%ﬁ%ﬁ%ﬁf%é&ﬁ&ﬁﬁ@& 1 %@&fg&g%@ﬁ”@%ﬁﬂg@%@e@? QUG Shell 82 such

that the inner shell 81 and the outer s 2 are support other. The metal core 83 may be
installed algingithe lai@nhkciaumies i siof therinmdoshied 81 tandtheiostbriginel @2, para $lurality of
supports 63 may be installed to be spaced apart in a vertical direction on the lateral sides of the inner
shell'81 arf&%ﬁ@%ﬁ’f%\‘f‘éﬁ%irl%’ﬁgéeih%ér@égggﬁﬁﬂ’ﬁ§f%ﬁ‘%ﬂ‘?rﬁ&¥tbﬁf%ﬁﬂ8ﬂ; the metal core 83 may

be a wire such ag a gigel witer fror axampleife metal cre Badmay e Goaneclsdi RUYAlty of rings

provided on the outer surface of the inner shell 81 and the inner surface of the outer shell 82. The
metal corei83amaynbasoupledadicdaldedarverse plireatinnof Suplheregseinis: 83acAisppiine(Rtetal core
83 may connect the inner shell 81 and the outer shell 82 by various methods.  As shown in FIG. 24,
the metal ¢8rE'8RTALPBELRSEIRE by repeatedly connecting one support point 83a to two adjacent

support points 83 ihe ONELFGH 82 APdEERGAICHISAANGGING UIREHRPULJRPHH 835 8 the outer

shell 82 to two adjacent support
15  eleventh embodument of the present invention.

As shown in FIG 26, the LNG storage container 100 according to the eleventh
embodiment of the present invention may include an inner shell 110, an outer shell 120,
and a heat insulation layer part 130. The inner shell 110 may be made of a metal that
withstands a low temperature of the LNG. The outer shell 120 may enclose the outside

20 of the inner shell 110. The heat insulation layer part 130 may be installed between the
inner shell 110 and the outer shell 120 in order to reduce a heat transfer. A connecting
part 140 may be provided at the mner shell 110 and the outer shell 120. The
connecting part 140 may include a first flange 142 and a second flange 144. The first
flange 142 is provided for flange connection in such a state that it is in contact with a

25  valve 4 at an end of an injection part 141 extending outward from the inner shell 110.
The second flange 144 is provided for flange connection to the valve 4 at an end of an
extension part 143 extending from the outer shell 120 to enclose the injection part 141.

The inner shell 110 forms an LNG storage space. The inner shell 116 may be
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10 points 83a of the inner shell 81. The metal core 83 may be arranged in a zigzag form along the
circumferences of the inner shell 81 and the outer shell 82. As shown in FIGS. 24(a) and 24(6), the
number of times of connections of the metal core 83 and the number of the metal core 83 may be
changed. The LNG storage container 80 according to the present invention may further 15 include a
lower support 86 installed in a lower space between the inner shell 81 and the outer shell 82 in order
to support the inner shell 81 and the outer shell 82. The lower support 86 may include flanges and a
web. The flanges are supported on the outer surface of the inner shell 81 and the inner surface of the

outer shellgderpicasesiasthrbwitherasdarcknvtrpargas Th sk fhayf Ricriaeal s faipat gratings,
both of 20 which are fixed to the flanges. Si t ially.i ical to the
oer supBa b PR e R e T B et o he precent
invention, addetailedieeseiptonstbereativilbbemontiagee]. Thedeahissudidimayenipais:# is installed
in a space between the inner shell 81 and the outer shell 82 and is made of a heat insulator that
reduces a Hedt idhatey. ha fomngd dnia st h BRGnsdEto M RaifBep ShcH4 MaDBeRSRSHICEd or made
of a ngaterisagas%cszhitré?&fnpraes%w ggo%al to the internal pressure of the inner shell 81 is applied thereto.
The pressurepeqijarﬂ {6 theinter anres'sure of the inner shell 81 refers to not a strictly equal pressure

but a similar pregsureuithehbpatimsulation tayernpadeS4 drditherisingt 150elh8i tray bpaconnected
together by the connection passage (54 in FIG. 12) in order for pressure balance between the inside

and the ouferaedfaravisheinsrafg1shate 1A thengrdiioieEnibelittént sHsnaristriesh 52&isce the
comecion pagaag 54,19, PRATJSSATBEFLR AP LR PO US RPERAiTRY. febes descrvon

thereof willbe bomitte eat Insulation layer part 84 may be made of a grain-type insulator

that can pagsithiQugihthes rdetahearai8prchhetetpreli¢hegrain-type kel ins0latiGhdayercpart 84 can be
freely mixed uniformly and filled. Since no gap is formed between the jnner shell 81 and the outer shell

82, the norinAwsHed Beirehestdien hfdAnes rhaH 8 phalaucsfeveatisg ha THERER insulation
performangg Iy rgguimgﬁocvo%gg of ?%@W%}ng'zlc%n?aﬁnép?_dd\'e storage container 90 according to

! C . .
the present invehntion may be installed in a transverse direction. In this case, the lower support (86 in
FIG. 23) may bemsitted .connectifnl GaRBds, algestianalevié the aveinghelh LING Stareagegortainer
according to an 15 eleventh embodiment of the present invention. __As shown in FIG. 26, the LNG

storage coftaila POB BTSN R d eAb RSB RAT dPthe SHRESEII fIBRESHE thelude an
inner shell 149, ap Quiftshelul2d, and:a Beahinsaian Iaver RAACKTNRANCKSNelIA1A may be

made of a metal that withstands a low temperature of the LNG. The outer shell 120 may enclose the
outsitie 20ofithidaned shehthiOnd hedegdritsardation Myer $aMC1 3BenRayNGE linstad ebebtoveen the

inner shell 110 and the outer shell 120 in order to reduce a heat transfer. A conn t} art 140 may
be provideB8SIHE fiRdP she L end iaRE SUHEr SMSHEPT0 foF HEUB R AN 5ArE fgg r?%ig fREiude a first

flange 142 anda secand flange d44, The firstHange.d4ads RiRyided 'rdlanos.sangrgtiondn such a
state that it is Iin contact with a
The storage container 100 may be designed to satisfy the above pressure and
temperature condition in such a state that the outer shell 120 and the heat insulation layer
20 part 130 are assembled.

Meanwhile, the inner shell 110 may be made to have a thickness smaller than that
of the outer shell 120. Therefore, when manufacturing the inner shell 110, the use of
expensive metal having excellent low temperature characteristic may be reduced.

The heat insulation layer part 130 is installed in a space between the inner shell

25 110 and the outer shell 120 and is made of a heat insulator that reduces a heat transfer.
In addition, the heat insulation layer part 130 may be constructed or made of a material

such that a pressure equal to the internal pressure of the inner shell 110 is applied thereto.

The pressure equal to the internal pressure of the inner shell 110 refers to not a strictly
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25 valve 4 at an end of an injection part 141 extending outward from the inner shell 110. The second
flange 144 is provided for flange connection to the valve 4 at an end of an extension part 143
extending from the outer shell 120 to enclose the injection part 141. The inner shell 110 forms an LNG
storage space. The inner shell 110 may be made of a metal that withstands a low temperature of the
LNG For example, the inner shell 110 may be made of a metal having excellent low temperature
characteristic, such as aluminum, stainless steel, and 5-9% nickel steel Like in this embodiment, the
inner shell 110 may be fowled in a tubular type. Also, the inner shell 110 may have various 5shapes,
including scpwREesfoitc but PETHIREPSRBING. 20 encloses the outside of the inner shell 110 such that a

space is foimed Peteeh (Mg Quisr ahell 150 aaslihe nasrshel iR Througfshel 4ad lymade of a
e .

steel that withstands the in er%af’%rea Sure of Inner she e outer shell 120 shares the

internal pressuee:appiigeierthe inoenshelbd HasstheraforahawdOamedat ffraproaierabalasckfor the
inner shell 110 may be reduced, leading to a reduction in the groduction costs of the LNG storage

container Totveen Bhseinsidecarhbetorsisshge mreeprbstiutlof thesisABRHION PESSRECBIES equal or
similag to the pressure of the heat in tion layer part Therefor Quter.shell 12 can
withstémd tlﬁg%rgs%al?r%ugfe eg tlﬁe&%él@%*nc?ﬁlo%%ﬁ] t%e%#%%%%%’eﬁ%%g SISEP %% manupféttjred to withstand
a temperagnfic] 8 teoriRGlidhoRke hayingink alale fressdiie (13 idabhdapaeniitesfiperature
condition, for example, a pressure of 17 bar and a temperature of -115C, can be stored by the inner
shell 110 dhe seatsetirshart 120. Thecstpiegal dgrtamertdocragrhalglsidletotiades e above
pressure and temperature condition i tate that 9 “tgm]%llﬂ:lf Qn?éﬁﬂ i &g&;eir&%ulation
layer 20pa?tr i%&rﬁ%{gégg%%lgléyﬂg?\a%ﬁv%rﬁ@ ?@ Fr!llaﬁégrg gheéﬁ) 110 may%e magerﬁg have a thickness
smaller thandhahef the-putanshalk#2Gowheteforehvdieinsmatofadhyeangiie idlertlshbelt 18e the use of
expensive metal having excellent low temperature characteristic may be reduced. The heat insulation
layerlBart PIONSHHRIMMSFIACa space between the inner shell 25 110 and the outer shell 120 and is
made of a heat IGIAIRL AL EHEES 2 NERLIPRIRRIC ALY NDeshinaHIRl paugy Rart 130
may be constructed or made of a material such that a pressure equal to the internal pressure of the
inner shell fl4Q:iscapplieddhereto bbhelglessidre agual 83 thedhtehnaltheesgacawef thetiniigr shell 110

refers to not a strictly i R
connected to the passage of the valve 4. Since the injection part 141 and the first flange

142 directly contact the LNG, the connecting part 140 may be made of the same material
15 as the inner shell 110. For example, the connecting part 140 may be made of a metal
having excellent low temperature characteristic, such as aluminum, stainless steel, or 5-
0% nickel steel.
In addition, like in this embodiment, the connecting part 140 may enclose the
outside of the injection part 141, while being spaced apart. The second flange 144 may
20 be flange-connected to the valve 4 by the bolt 181 and the nut 182, with the first flange
142 being interposed therebetween. The extension part 143 and the second flange 144
may be made of a steel.
As shown in FIG 27, since the first flange 152 is screwed with the injection part
151, the connecting part 150 may form one body with the injection part 151.
25 As shown in FIG. 28, the connecting part 160 may fix the first flange 162 to the
injection part 161 by a coupling member 163 such as a bolt or a screw. The coupling
member 163 may pass through the first flange 162 and be coupled in plurality to a

coupling part 163a, which is formed at an end of the injection part 161, along a
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equal pressure but a similar pressure. The heat insulation layer part 130 and the inside of the inner
shell 110 may be connected together by a connection passage (not shown) in order for pressure
balance between the inside and the outside of the inner shell 110. The connection passage may 5
include various embodiments that can provide a passage, such as a hole or a pipe. For example, the
connection passage may include a hole formed in the injection part 141 of the connecting part 140.
The internal pressure of the inner shell 110 and the internal pressure of the heat insulation layer part
130 are balanced while the internal pressure of the inner shell 110 moves toward the heat insulation
layer part F3OURHSIRM#hdi1BESHNection passage.  When the first flange 142 directly contacts the
valve 4, the connecting part 140.is,flange-connect 82, t the
injection part 14 nigh gogﬁgee?:%é}datg%ﬁéspagégﬁ gf%ﬁgp\%éég g%%?egﬁﬁdg%%{(%r@ plifr&tgglgl’(‘%hd the first

flange 142igyestlyingniaet 15 MA tthereantagtingaadtcl Abnalayheamadenf the Samtamaterial 15 as
the inner shell 110. For example, the connecting part 140 may be made of a metal having excellent

low tempersiigne HhpaBierdne, Rt A G ansremimed Sxiniserasibe maleshosslacRel tstedt tis |n
additign, like in this emhodiment, the. connecti rt | ts] 1esinjection part
T vanie B B g B e ave 4 by

the bolt 188and i adpiol8dewithicthenir fidlesigackd Ashendvictenphsdishtirbetseen. The extension
part 143 and the second flange 144 may be made of a steel. ~ As shown in FIG. 27, since the first

flange 152 is scréwWiscbritrhae injlemsd parreBidetradctoryha et 8anes ¥frroaRBBYY with the
flange A | ! A . e Y o
Injection p?ﬂtpi%}%s@ &éhﬁ%’xﬁépeﬂ@b eghetﬁg%faﬁﬁ&'bo tl%ﬂﬁ #Q a%. ?ﬁ%rﬁz&%@% g162 to the

injection part ‘coupling member 163 such as a or a scre e coupling mémber 163 may
pass throughvibedfrstiiacgsidp Zhandlbe £auples tih gl kalityctoapabdeipline-paih § Gabwhlelds fonned at
an end of the injection part 161, along a circumferential direction.  In the case that a bolt is used as
the cHUplirg @bz decsrbviitorhe fogEsngrel8upling part 163a and the first flange 162 are

female threaced, 2 fitstengeA oz ARCNG IDIRCIAD Al JOARRIECAHRLES By Aynapgrate male

threaded bolt. At t time, In order to avol erence with adjacent members, a head of the male
threaded bodti mey the pro¢essadstich thad the Haltshead!if aegeiVatinpinetinstdlangectig? of  If the bolt
head is formed to protrude outward from the first flange 162, as shown in FIG, 28(b), the interference

between tHBDBFhEaREAN tharddraBRt e B A 5etay d & b sFo fas St tHE8RaIVE4 in a bolt
head shapg capahle, of reariying (R BALDRAR, the bort 183.

15 FIG. 30 is an enlarged view showing a main part of an LNG storage container
according to a twelfth embodiment of the present invention.
As shown in FIG. 30, the LNG storage container 520 according to the twelfth
embodiment of the present invention may include an inner shell 521, an outer shell 522,
a connecting part 524, a buffer part 525, and a heat insulation layer part 523. The inner
20  shell 521 stores LNG inside, and the outer shell 522 encloses the outside of the inner
shell 521. The connecting part 522 is connected to an external injection part %a and
protrudes toward the heat insulation layer part 523. The buffer part 524 buffers a
thermal contraction between the connecting part 524 and the inner shell 521. The heat
insulation layer part 523 is installed in a space between the inner shell 521 and the outer
25 shell 522.
The inner shell 521 forms an LNG storage space. The inner shell 521 may be
made of a metal that withstands a low temperature of the LNG.  For example, the inner

shell 521 may be made of a metal having excellent low temperature characteristic, such
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10and then coupling the valve 4 to the first flange 162.  As shown in FIG. 29, the connecting part
170 may be flange-connected by the bolt 181 and the nut 182 in such a state that the second flange
174 is positioned at an edge of the first flange 172 and connected with the valve 4. In this case, the
first flange 172 may be connected to the valve 4 by only the bolt 183. 15FIG. 30 is an enlarged view
showing a main part of an LNG storage container according to a twelfth embodiment of the present
invention.  As shown in FIG. 30, the LNG storage container 520 according to the twelfth
embodiment of the present invention may include an inner shell 521, an outer shell 522, a connecting

part 524, a2patRsRipEPR 528 N ﬁ%a%qﬁén%ﬁdﬁ%@eﬁt%rt_ééé?f%é‘liﬁﬁé}b?éigrf'éﬂaémfﬁzﬁres LNG
ide %ﬁé&%ﬁ%ﬂ%éﬁﬁ{%ﬁ%]z-lTlJr??g‘i%U}e&ﬁﬂ%Pa” 522 1s
udestoward the |

inside, and th er shell 522 encloses-the o
, buk
connectedSt}t(l)e@lr(lg %i( era a?’?r%%%%%lgaa}t auadﬁcﬁé?rotr eat Insulation layer part 523. The

buffer part Slfdaufiersdaihemoplicarb@ction between the connecting part 524 and the inner shell 521.
The heat insulation layer part 523 is installed in a space between the inner shell 521 and the outer

25shell 522. The Wr%@lﬁ@@fﬁ&%ﬁﬁq_m%ﬁé@siﬁﬁéé?“Wbﬁ%é?@h@%@i%%e made of
a meta] thab wllielndR.a A (smpelplia of the NS,bar sxamele. haipnerahalbh2s, iy be made
of a metal having excellent Iow ?emperature characteristic, such as aluminum, stainless steel, and

5-9% nickehstiediikedsl this ermibedinde nhethe dnng pebelli2df thayhefotraedin a thbelantype. Also,
the inner shell 521 may have various shapes, including a polyhedron. The outer shell 522 encloses the

outside of #h&linpét §hé‘l?§2§3§%ﬁrﬂ%t%e§§é{€e4%@%%é@b&%eﬁ?ﬂe%&ter%ﬁ@ﬁ é‘ﬁd the inner
shell 521. The ouier 2islerd iRgradeal dtehilips wthslonds helianal pressig gty inner shell

521. The outer she e Internal pressure applied to the inner s 521. Therefore, an

amount of & matersduuses fostthefimrdrstiaeli@aicraydircretiliced, leading to a reduction in the
production costs of the LNG storage container 520. 10Due to a connection L;Ei){';lssage, the_pressure of

the infer shell SPPHESFRT ST BruiRsHarhe RFEFe < e dppse el ins etRsRem§erPar 523.
Therefore, J@?iﬁ?&%&ﬁ@ﬁ%@@r&%@ i@(@ﬁ?&%ﬁ%@ﬁt%ﬁ?@%ﬁf&%?LNﬁeéY&%}ﬁ%“&ﬁéP?Héwef shell
ufactured to wi -120to -9

521 is man thstand a temperature o 5C, the PLNG having the above pressure
(13 to 25 bsr) andl tentipesaturdconditor, far @xaRip;.a fressutewtil Theamand sh&lla 32inerature of
-115C, can be stored by the inner shell 521 and the outer shell 522. The storage container 520 may be

designed t8*8RRERHE Ap Sthstad arismparabip 8fat 48 ontitionths SUNG Xirais A8 Buter shell
522 and thgrgs%ﬁi‘érﬁgl%igg @?519@%1%%%1’%@%&&5@&%& example, a pressure of 17 bar and

15 a temperature of -115°C, can be stored by the inner shell 521 and the outer shell 522.
The storage container 520 may be designed to satisfy the above pressure and
temperature condition in such a state that the outer shell 522 and the heat insulation layer
part 523 are assembled.

Meanwhile, the inner shell 521 may be formed to have a thickness smaller than

20 that of the outer shell 522.  Hence, when manufacturing the storage container 520, the
use of an expensive metal having excellent low temperature characteristic may be
reduced.

The heat insulation layer part 523 is installed in a space between the inner shell
521 and the outer shell 522 and is made of a heat insulator that reduces a heat transfer.

25  In addition, the heat insulation layer part 523 may be constructed or made of a material

such that a pressure equal to the internal pressure of the inner shell 521 is applied thereto.
The connecting part 524 is provided to protrude from the inner shell 521. The

connecting part 524 may be connected to an injection port 521a, through which the LNG

40



Meanwhile, the inner shell 521 may be formed to have a thickness smaller than 20 that of the outer
shell 522. Hence, when manufacturing the storage container 520, the use of an expensive metal
having excellent low temperature characteristic may be reduced. The heat insulation layer part 523
is installed in a space between the inner shell 521 and the outer shell 522 and is made of a heat
insulator that reduces a heat transfer. 25 In addition, the heat insulation layer part 523 may be
constructed or made of a material such that a pressure equal to the internal pressure of the inner shell
521 is applied thereto. The connecting part 524 is provided to protrude from the inner shell 521.

The conneitiniepas 8mthsayss duihettetn®REATHHEN Btk 5308 CRRTGRSRER HETING is
injected info. i e shel 22k a0 protiudle oupwar, the sannarind el aadiarcbarannected to

an externa ?njoggﬁon part or Injecting t into the inner'shell 521. The connecting part 524

may be coppecterhtodhenipiapshet 524 thaguigh dhenbrider patiid 2mdn dinidl cadeflthengiutéreshell 522
may include an extension part 522a 5 that is provided at one side and encloses the connecting part

524. For eRafip@2Enend dPiHETsisnsiBR patsPst AR BaY Bt 5\ RRSIRRTAITAféction part
5 togEINe 1) 116 EOTDSCING R4 T T 84,373, 19Vl bepEen e s

521 and the connecting part In order to r a thennal contraction. The buffer part 525 buffers a

10 thermalsgafity agtignicaysed a2 heas geoaraiac-fednothiecirr et shieth b2l opneare Hting dottr
concentration on the connecting part 524.  In addition, like in this embodiment, the buffer part 525
may be proXAlEdSFepRsERRHE WAt forms joint parts 525b, both ends of which are connected to the

injection port 52ﬁ@@gﬁfgagq(ggﬂ@%md%%%%eﬁka@g%%igu gidma ke fupbernaiesine buffer 15

unit 525 may be integra tween the inner shell 521 and the connecting part 524.  As
shown in Rigrt FnAtHeibuifaepart b2Bemaythaveah toophdba. Likedrbiligemivoditdett, e buffer part
525 may have a single loop 525a whose plane shape is polygonal, for example, rectangulayr. 20As

showh in FlesTaot spnikesomsrwad By @by msvae divgleisonisselsiinse BIaXerERadeae circular.
As shown %Eé%@%%%)n%hﬁ?%ﬁ%(&ﬁﬂé&%@@&l have a coil shape with a plurality of loops 527a. The
mbic s

coil may have a rho ape whose width is gradually reduced from the center toward both ends
ther_eof Thereforg, Hddithep$ibe Gathid:hidddimayt racdiaeshpakisiCausned tny e tihetmad portraction of
the inner ngzilpe that forms joint parts 525b, both ends of which are connected to the injection port
521a and the connecting part 524 by a flange joint or the like. Furthermore, the buffer
15 unit 525 may be integrally formed between the inner shell 521 and the connecting part
524.

As shown in FIG 31, the buffer part 525 may have a loop 525a. Like in this
embodiment, the buffer part 525 may have a single loop 525a whose plane shape is
polygonal, for example, rectangular.

20 As shown in FIG. 32(a), the buffer part 526 may have a single loop 526a whose
plane shape is circular. As shown in FIG 32(b), the buffer part 527 may have a coil
shape with a plurality of loops 527a. The coil may have a rhombic shape whose width
is gradually reduced from the center toward both ends thereof. Therefore, the loops
526a and 527a may reduce shocks caused by the thermal contraction of the inner shell

25 521,

FIG. 33 is a configuration diagram showing an LNG production apparatus
according to the present invention.

In the LNG production apparatus 200 according to the present invention, heat
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25521.  FIG. 33 is a configuration diagram showing an LNG production apparatus according to the
present invention. In the LNG production apparatus 200 according to the present invention, heat
exchangers 230 are installed in a plurality of first branch lines 221 branched from a dehydrated natural
gas supply line 220. The heat exchangers 230 cools the natural gas supplied through the first branch
lines 221 by using a coolant supplied from a coolant supply unit 210. A recycling unit 240 supplies a
recycling liquid, instead of natural gas, 5so as to remove carbon dioxide frozen at the heat exchangers
230.  The LNG production apparatus 200 according to the present invention may be used to

produce LG hanges Qe srssistiibd 4o e ppltyetisinmdu restigte orsesamprangef| ¥Bdled at a
pressure of, 13 5,bar and a temperatur -120 t0,-95C. The coo suppl i plies the
heat excha':}l%1 % %‘é %ﬂﬁ%d%%so?gﬁ%%?lge?ghea e%ﬁ%ﬁ%@%ﬁﬂ%ﬁe natl(jﬁ'g{;:1 %ﬁé%%s%[atﬂagt e natural

gas is liquefipdiaidthe-heat exchangeisdslnes Jheeatiexchangens A3 ase stalleddsidhe plurality
of first branch lines 221 branched from the natural gas supply line 220 and are connected in parallel.
The heat eseririgais 290 coolectisdinatmiiZgissy #ers the Lopdimviead S By Hee 15
exchange with the coolant supplied from the co supply unit 2 y making the total capacity
exce:% the T Qplr%laa‘é%igﬁggﬁﬁ% h%%nr%ogF ?h%toﬁ%ﬁegig%g%%n ) Odginay be kept in a standby state

when producing the ING: prodb@icwmberand capacitydithebant exehandarsRat may be
deteimmed, considering the LNG production of the entire plants. For example, when the heat 20

exchanger®s0 nanadiecs 209 enthEkdIal Pres Bt iatia Pr skt HaneddaRtees ecsrdtitfed. In this
case, flve hRarexchangsys maxde driven,anddle oeIs MBnAs anY i3 slagaby state. This
[ op drivi e on

configuration may s riving the heat exchangers where car loxide Is frozen, and may drive the

heat exchangersihavingldgenipiihenatandbysitite dwihgithe demgasl 1¥(tha tiezesoharbion dioxide.
Therefore, the total LNG 25production of the entire plants may be maintained constantly.  The

recydfing ubfeb £odsresiveii stisphaliide s8atsexBIfhrige ra s tie Yeusardgaigliel fsAtemoving

the frozen car§on dio§i§i§:, instead of the natural gas. In addition, the recycling unit 240 may include a
. LCXCHanger . .
recycling liqui sfigppﬁy part 241, recycling
The heat exchangers 230 are installed in the plurality of first branch lines 221

branched from the natural gas supply line 220 and are connected in parallel. The heat
exchangers 230 cools the natural gas supplied from the supply line 220 by a heat
15 exchange with the coolant supplied from the coolant supply unit 210. By making the
total capacity exceed the LNG production, one or more of the heat exchangers 230 may
be kept in a standby state when producing the LNG.
The number and capacity of the heat exchangers 230 may be determined,
considering the LNG production of the entire plants. For example, when the heat
20 exchanger 230 manages 20% of the total LNG production, ten heat exchangers are
provided. In this case, five heat exchangers may be driven and the others may be kept
in a standby state. This configuration may stop driving the heat exchangers where
carbon dioxide is frozen, and may drive the heat exchangers having been in the standby
state during the removal of the frozen carbon dioxide. Therefore, the total ING
25  production of the entire plants may be maintained constantly.
The recycling unit 240 selectively supplies the heat exchangers 230 with the
recycling liquid for removing the frozen carbon dioxide, instead of the natural gas. In

addition, the recycling unit 240 may include a recycling liquid supply part 241, recycling
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liquid lines 242, first valves 243, and second valves 244. The recycling liquid supply part 241 supplies
the recycling liquid. The recycling lines 242 extend from the recycling liquid supply unit 241 and are
connected to front ends and rear ends of the heat exchangers 230 on the first branch lines 221. The
first valves 243 are installed at front 5 ends and rear ends of positions connected to the recycling liquid
lines 242 on the first branch lines 221. The second valves 244 are installed at front ends and rear ends
of the heat exchangers 230 on the recycling liquid lines 242.  The recycling liquid supply part 241

may use high temperature air as the relcjycégég liquid, By sup Iying,nrthe high temperature air to the heat
exchangerd®ad iR A2 0rHraalise?P pardpiRtPRstcd the 46z et BEFEHIB% HEHTa3BR thanged to

R ot i Bcoup SRR e AN 1RALT TRCRLCULARRAe Sl ecatinale e

present invention may further in ensing units 250 and a controlling unit 260. The sensing units
250 are ingtaed:ip theicksthelireriing biodthondioxitel & fihenhead exohargersi280the lasto 15
control the supply of the recyclin&l liquid to the heat excharllfgers 230. The control Lfgé'l[ 260 receives

1

sense signaiSrEaTIhe Yerrithg fRitdrashHBEAtols thE HFst WHUSecon ¢ a4 8t dMi244 and the
recycling ghid SHPRLLPAIE AP posid R CRRIONRD 4 2RA Rk RNRINGALOXPNRAGRESZH0 where the

freezing of the carbon dioxide occurs, based on the sense signals output from the sensing units 250.
In 20 ordesrimsujipbs e recyetingchiqdidaio ¢h e Heatcaxsiabing et $1280¢tkde auhteallieglsinit 260 closes
the first valve 243 to cut off the supply of the natural gas tq the heat exchangers 230. Then, the

controlling Rt W%Wé%%ﬁ%%é%ﬁﬁ%ﬁﬁﬁﬁ%%’%&@m and opens the second valve 244 to
supply the recyclipg Jlj%ggiiléﬁétﬁ%ﬁl‘r’éﬁﬁﬁgf?%%%? A39-ukb e e, digddesfrozanaldhrifigat

exchangers 230 are of vaporizéd by the 257recycling liquid and then removed. Meanwhile,
the controlliggidnit RCstpayyaupphe theshe oyalireptiguidio thelve htexchelrgers 2 20Untilmg set time is up
by a counting operation of a timer. Like in,this embodiment, the sensing@units 250 np?%h{gclude flow

metetd thaP &SRR P aOET o Ut THRZ AR SPERUhSHERTS 338 iF thEResibIArfeHFHE®21 and

measure aﬁ@%ﬁ@t&% LNGLhgr&fore, if a flow rate value measured by the sensing unit 250 is equal
to or less than a set value, it may be determined that the freezing of carbon dioxide occurs in the
corresponding h#at éxéhigngdn@at Hipaaaiditidix) tresdinging heits@B0t nmay:fueth evandhuthercarbon
dioxide meters. The carbon dioxide meters are installed gn h%dfir branch.lines 221 %réd measure

contents of2ARIGNSaRSAEe BBiaAnEaii g ar i sn R dd2hr ehBe SPIRRS I BxéRdngSrs 230. If a
difference hetwren dhereptanisyloaibar diokide seriainaddn hedar.nuhisham measured at the

front and rear ends of the heat exchanger 230, is
15  control the supply of the recycling liquid to the heat exchangers 230.  The control unit
260 receives sense signals from the sensing units 250 and controls the first and second
valves 243 and 244 and the recycling liquid supply part 241.
The controlling unit 260 checks the heat exchangers 230 where the freezing of the
carbon dioxide occurs, based on the sense signals output from the sensing units 250. In
20  order to supply the recycling liquid to the heat exchangers 230, the controlling unit 260
closes the first valve 243 to cut off the supply of the natural gas to the heat exchangers
230. Then, the controlling unit 260 drives the recycling liquid supply part 241 and
opens the second valve 244 to supply the recycling liquid to the heat exchangers 230.
The carbon dioxide frozen at the heat exchangers 230 are liquefied or vaporized by the
25  recycling liquid and then removed. Meanwhile, the controlling unit 260 may supply
the recycling liquid to the heat exchangers 230 until a set time is up by a counting
operation of a timer.

Like in this embodiment, the sensing units 250 may include flow meters that are
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10equal to or larger than a set amount, it may be detentined that the freezing of carbon dioxide occurs
in the heat exchanger 230. The LNG production apparatus 200 according to the present invention
may further include third valves 270 installed at front and rear ends of the heat exchangers 230 on a
coolant line 211 through which the coolant is supplied from the coolant supply unit 210 15 to the heat
exchangers 230 so as to stop the operation of the heat exchangers 230 where the freezing of carbon
dioxide occurs. The third valves 270 may be controlled by the controlling unit 260. For example, when
it is determined through the sensin%é%nit 260 that the freezing of carbon dioxide occurs in a certain

heat exchahgjalethatceniaidy ohifsbeaiopschisperaliomdr e Lotrdspeiuititeneit le#ianger 230
by closing the third 2Qvalv ISpo 3 s spouding heat
exchangernﬁ?f’(fwe ¢ &%r%%%%%ﬁg?arseﬁge %tg%] %ifé&\?vggr%jgg%?gn‘{g\%gvsﬁ %éggg?:ﬁg}zly, showin% a floating
structure havin@sa $t05a04 @nk dassyinghapparatliscacrarginig:tddhenypiresentinbentioezing oAs shown in
FIGS. 34 and 35, the floating structure 300 according to the present invention includes a storage tank
carrying appehatudisideprsusindes ersrardirmhsroeiapgiaitdd o float on the sea by buoyancy.

The storage tan 'gnc%r Xi@&ﬂﬁ@@&ﬂﬁ%%ﬁé”ﬁ%"%%g%ﬁﬁépf}}aﬁ&@%am% fiaaigaSad.eay be a

bargetype structure or a self-propelled vessel. The storage tank carrying apparatus 310 according to
the presentirveniion itiokidesnactoadirg table3d lanati airail BA2cH Hnksadlig 4ablend3dads lifted up
and down by an elevating unit 311. The rail 312 is provided on the loading table 331a along a moving

direction of @8R GE (FHRIBGIOMIESFSPLHRANR 256 18U dBRIdEP TG U 3 F8ISTRE Bt is
installed to.pe,awabizglong the a2 tR/Li Menasleshagk appliedipdbe staragedank 330 may
be reduced a5 ¢ pared to a case of carrying the storage tank by using a crane. In addition, if a
plurality of gtorage wanks are erangetbd; hiafgentuadtityaoicodsgoes tirajidae tramspeeted3dver long
distance. Therefore, it may be more efficient in terms of costs than other transp_ortatigl%ér%eans.

FurtH&inioreuelniayheserd et 5k 1 tHBL L TRE% st SRinRa Ahob 4 SFE4RE & “tank

because it %(OQ%_eaogb%lgqg %felggg&ga%@gy%_the storage tank.  Although it is shown that the

storage tank carrying apparatus 310 is inStalled on the floater 320, the present invention is not limited
thereto. The storgige taitk partyingappadaatus 300 aay dedixethonprtengiouadion may betimstalled on

various transportation apparatuses.
include third valves 270 installed at front and rear ends of the heat exchangers 230 on a

coolant line 211 through which the coolant is supplied from the coolant supply unit 210
15 to the heat exchangers 230 so as to stop the operation of the heat exchangers 230 where
the freezing of carbon dioxide occurs. The third valves 270 may be controlled by the
controlling unit 260. For example, when it is determined through the sensing unit 260
that the freezing of carbon dioxide occurs in a certain heat exchanger, the controlling
unit 260 stops the operation of the corresponding heat exchanger 230 by closing the third
20 valves 270 disposed at the front and rear ends of the corresponding heat exchanger 230.
FIGS. 34 and 35 are a side view and a front view, respectively, showing a floating
structure having a storage tank carrying apparatus according to the present invention.
As shown in FIGS. 34 and 35, the floating structure 300 according to the present
invention includes a storage tank carrying apparatus 310 and a floater 320. The floater
25 isinstalled to float on the sea by buoyancy. The storage tank carrying apparatus 310 is
installed on the floater 320. The floater 320 may be a barge type structure or a self-
propelled vessel.

The storage tank carrying apparatus 310 according to the present invention
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15The storage tank 330 may store LNG or PLNG pressurized at a predetermined pressure. The
storage tank 330 may also store various cargos. Meanwhile, the PLNG may be natural gas liquefied at
a pressure of 13 to 25 bar and a temperature of -120 to - 95C. In order to store such PLNG, the
storage tank 330 may have a structure and be formed of a material that sufficiently withstands a low
temperature and a high pressure. 20 In addition, the storage tank 330 may be manufactured in a dual
structure such that it can store LNG or PLNG. As described above, a connection passage may be
provided between the dual structure of the storage tank and the inside of the storage tank in order that

the internainstedeteelotdhne dablestiiauaralia Filahbed Wits trading fablopiédauseltah@ritidge tank
330. 25As shown in FIG. 36, the el ing unit 311 glevates the leading table,311a tical
ARSI A SRR R

direction. FOr exa?ﬁﬁpe ating unit may eleva oading ta e floater 320

up to the tQ,af @ g dvenable foatheld akibinmy baingiatied ahkrssitderdeathmsides of the
loading table 311a. The movable foothold 31lb provides a moving path of the cart 313 by being

opened thiesughlthe ddwsaradd Fotatisiiliadimbeaniiige cawseny it 314c disposed under the movable
foothald 311b. hen the movable fopthald. 311D is folde ard,.it restrict ent of the
cart 313. When {ﬁe losalafir?gn %b%éog%fgﬁgeg%%%ee& %’é’?ﬁ%@%%‘?@ t%%fﬁ?g %?l?a%]%%@%)\é%?e elevating

unit 311, the mexrblE taethnlg klhnssistadbe carnectionheiwernthbguaySaphhthigyoatiing table
311a. Therefore, the cart 313 may be safely moved to the land. In addition, an auxiliary rail 311d
connected 46T@EE raiNe] 2 &Y BETieSial darsh GpTiE RicHERap WY D BACIE TS aTE T8R%hold 311D

s unfolded downywarcy, n addiion, 1 eleyating il LAY 456 YaroHS USSR AN ggtuators i
al a.

n
10 order fodrlse erilcgting e oading table or example, the loading table 311 may be movable

vertically by gapturalitybnasically sxpans abbesceffeegtingongmbenspohicivarefstideblyivinnected to a
lower portion of the loading table 311a, or by a plurality of link members, which are linked to a lower

portidfl of therloatiniser e Ierausnd iy edcrRain e gﬁ%@%é&Y%ﬁ%f&’F@g&ﬂﬁ%irection. Also,
e g (ot meLRe SHA T BonMdn, WAL AHARRAING IRiEmEE g

movement, or by an actuator such as a cy a hydraulic pressure.  The rail

312 is installediendhsloagiogiabia dhbaancoy dinglinrcthavwnrgdiretiiostafthetsiarageytiagk 330. A
pair of rails 312 may be provided. The rails 312 may be arranged in parallel such that they have the
same widtiiRreraEns éﬁ@t@ﬁ&\bﬁ)ﬁé{eﬁ fiyfthe ground or may be installed on various transportation

apparatuses.

15 The storage tank 330 may store LNG or PLNG pressurized at a predetermined
pressure. The storage tank 330 may also store various cargos. Meanwhile, the PLNG
may be natural gas liquefied at a pressure of 13 to 25 bar and a temperature of -120 to -
95°C. In order to store such PLNG, the storage tank 330 may have a structure and be
formed of a material that sufficiently withstands a low temperature and a high pressure.

20 In addition, the storage tank 330 may be manufactured in a dual structure such that
it can store LNG or PLNG.  As described above, a connection passage may be provided
between the dual structure of the storage tank and the inside of the storage tank in order
that the internal pressure of the dual structure is balanced with the internal pressure of
the storage tank 330.

25 As shown in FIG. 36, the elevating unit 311 elevates the loading table 31lain a
vertical direction. For example, the clevating unit 311 may elevate the loading table
311a from the floater 320 up to the top of a quay 5. A movable foothold 311b may be

installed at one side or both sides of the loading table 311a. The movable foothold
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20 placed on the quay 5. Therefore, the cart 313 elevated up to the top of the quay 5 by the elevating
unit 311 is moved along the rail 312 and is transferred to the rail of the quay 5. In this manner, the cart
313 may be moved over long distance by a land transportation means such as a train. A plurality of
wheels 313a which are movable along the rail 312 may be provided 25 at the bottom of the cart 313.
The storage tank 330 is loaded on the cart 313. In order for connection to other carts, a connecting
part may be provided at one side or both sides of the cart 313. In addition, since the storage tank 330
is mounted on the cart 313, a tank protection pad 3136 made of a steel may be installed on the top

surface of Hélcarp3dssia m@m&nﬁ@t@éﬂﬂ%%{érﬁ@h&rﬂ@w%ﬂ@%@mg@h thadlewmnast shock. |
For examplefat[E]Oen%?rtﬂ;g % H}g%/ebﬁ) él:éc)?%%gt??a% gﬁ\%§§%g1£%8gfht ecar%eat}??gqog%%\gq along the rail

312 by therarlvmg of the winch. e moved alo € ral ritself by a

transfer driving ugitdnekshavwabibab SaoRHIS B Brejationabiesee 1o semeonallabiamudedls 313a.
FIG. 37 is a configuration diagram showing a system for maintaining high pressure of a PLNG storage

container dbesraing fo tH¥ledeniademtiohlons éﬁ&ﬂ%ﬁ@t%ﬁ?tﬁ@@y@?&ﬁt@@@ iRt ning high
pressyre of a bl 'éll(é;v%%%%gfegg onfaimer acee relr%%ﬁot!(}%egqu%sgysgsl%v&%tl%n may inglude an pnloading

line 470 that connects storage container a’'storage tank 6 of a consumption pfface to

thereby englling the tdoaeling: ok NG « Theigystors, 400 dnals farthey hichadaanpsessutethe
compensation line 420 and a vaporizer 430 in order to vaporize some of the PLNG unloaded through

the unloadifgdindmadditinnsaprxiHaryapbréd mmestes taetiedrbéldonaimsringallahanmloading

line 410 enables.the unload f the PLN onnecting,the 1 rage container 411 to the storage
tak 6 of Hh B e BN e AL T T S (e R AL e PLNG i

the storage tankig bydnhsthepeessatigohithe RNt ptosed/irithe stenagesconidinefnditls By extending
the unloading line 410 from the upper portion to the lower portion of the storage tank 6, the PLNG can

be uhfbadeadpdanelerstiagehairabyg Gl bl pre Eureenrle PER BBy HY5iR themstvige
container 433, SINEIMAIR, e OENBIRIPROIBRACAABRSIIBINES T cunl MEMlRadIAGNe 4101s
no

connected 10 the fower portion of the stofage tan er to further redute an amoéunt of BOG

generated gurinddbe woloadiad (the BWNG isteacumblateddiomdbr Dwer pobjon sihthrtgterage tank 6.
In this case, the generation of BOG may be further reduced. However, the pressure may be insufficient

to stably 25t s bses priichis thekshiage lakk BRI iHaDieadne: BPine PaNaSBred in the
v I M RS S S el il R e
15 may be elevated by a motor, which provides a driving force for straight movement, or by
an actuator such as a cylinder which is operated by a hydraulic pressure.
The rail 312 is installed on the loading table 311a according to a moving direction
of the storage tank 330. A pair of rails 312 may be provided. The rails 312 may be
arranged in parallel such that they have the same width as rails {(not shown) of a train
20  placed on the quay 5. Therefore, the cart 313 elevated up to the top of the quay 5 by
the elevating unit 311 is moved along the rail 312 and is transferred to the rail of the
quay 5. In this manner, the cart 313 may be moved over long distance by a land
transportation means such as a train.
A plurality of wheels 313a which are movable along the rail 312 may be provided
25 at the bottom of the cart 313.  The storage tank 330 is loaded on the cart 313.  In order
for connection to other carts, a connecting part may be provided at one side or both sides

of the cart 313. In addition, since the storage tank 330 is mounted on the cart 313, a

tank protection pad 313b made of a steel may be installed on the top surface of the cart
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is connected to the storage container 411. A vaporizer 430 is installed in the pressure compensation
line 420. In addition, the pressure consumption line 420 may be connected to the upper portion of the
storage container 411. The reduction in the pressure of the storage container 411 is lowered by
minimizing the liquefaction of the 5 natural gas when the natural gas supplied to the storage container
411 through the pressure compensation line 420 contacts the P LNG stored in the storage container
411.  The vaporizer 430 vaporizes the PLNG supplied through the pressure compensation line 420
and supplies the vaporized PLNG to the storage container 411. Therefore, since the natural gas
vaporized By e ardpotizeno30 thestipisited ankthélsiomagornsioomadreitanal therkgh the pressure

compensation Ii%e 420, th? in erna(lgipﬁ| sure %fethe storg%e container 411 relgtéccea%durin the initial

unloading of the PEIFETPISe ST Th B @ RSN A Db i (PP STa Cantanser 411 is

maintained,akaRaYsne febeNoinl RIRSEWS gTiha d-NaeT heSxstens 499 108 Maintinagdaigh
pressure of the PLNG storage container 15 according to the present invention may further include a

BOG line #iongnthe sompre sisar 4Sdlinvraldraes sl day BO G Hiet ishgareraiet irmnedsotage tank of

the consum tlonl{%ﬁfée’ in the form oﬁ Llf\lt%. Whe‘léli}seﬁ%g line 440 is installed such that BOG generated

from the stBr%Bg r@?éosﬁ%ﬁéﬁ 10 the s‘ntorage contdiner 411. By connecting the BOG line 440 to

the lower 20 pogtien afithe stargaecentainanidiima REpLAtreshanoRiSIIniNized angha collection
rate of LNG is increased.  In addition, the compressor 450 is installed in the BOG line 440. The
compressdrasoecthpréshés teBOGHapiddepidnghatecBOE  h&Uadithd Sord9HeiBompressed

BOG in theforage contaner 414, Therefore, The 8OG gencratad nine 28 storage tapk § during the

unloading supplied 0t e compr rough Ine 440 and Is pressurized

at the compgessprd 20 ththarsdhe inieasWrzac B ik candansem PYiiRjecting theodgbcthenlower
portion of the storage container 411. In this manner, the PLNG transportation efficiency can be

impréQed. SuRgRpeotaini thd systeraragotiakhaihtatairyRigicprabsare drambrentisnige
comaner SSBLIRR 1 1 e oo ARSIl 0 I e gL 150 >
420 and a vaporizer 430 in order to vaporize some of the PLNG unloaded through the
unloading line 410 and supply the vaporized PLNG to the storage container 411.
The unloading line 410 enables the unloading of the PLNG by connecting the
15  storage container 411 to the storage tank 6 of the consumption place. Also, the
unloading line 410 enables the unloading of the PLNG into the storage tank 6 by only
the pressure of the PLNG stored in the storage container 411. By extending the
unloading line 410 from the upper portion to the lower portion of the storage tank 6, the
PLNG can be unloaded into the storage tank 6 by only the pressure of the PLNG stored
20  in the storage container 411. Furthermore, the generation of BOG can be minimized.

If the unloading line 410 is connected to the lower portion of the storage tank 6 in
order to further reduce an amount of BOG generated during the unloading, the PLNG is
accumulated from the lower portion of the storage tank 6. In this case, the generation
of BOG may be further reduced. However, the pressure may be insufficient to stably

25  unload the PLNG into the storage tank 6 by only the pressure of the PLNG stored in the
storage container 411. Therefore, it is necessary to additionally install a pump in the
unloading line 410.

The pressure compensation line 420 is branched from the unloading line 410 and
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storage tank 6 is insufficient to maintain the pressure of the storage container 411, the 5load of the
vaporizer 430 is increased. If an amount of BOG is sufficient, the load of the vaporizer 430 is
decreased. FIG. 38 is a configuration diagram showing a liquefaction apparatus having a separable
heat exchanger according to a thirteenth embodiment of the present invention. As shown in FIG. 38, a
natural gas liquefaction apparatus 610 having a separable 10 heat exchanger according to a
thirteenth embodiment of the present invention liquefies natural gas through a heat exchange with a
coolant by a liquefaction heat exchanger 620 made of a stainless steel, and cools a coolant by coolant
heat exchdngersé3dddndieasiaagesepphiawtie bool%hlam)t??@ﬂi&@%ﬁééﬁ@?&%tfeﬂtﬁwmﬁﬂ'wo The
liquefaction heat ex han er 6 is sup plé%d with ttlg]e natural Lgas | through thF 15 uefactl N line 623
and liquefis€H&ha 10r%tl HOugh™S Aea e HaR A & SOBTARP T this e nt Pqﬁ’e action line
623 is conpggireita @of“iﬁE nﬁiﬁﬂgﬁo@@&l ai’fdtﬁf:ce@@@tecazﬁ&ttﬁﬁen dine 63%s eanpesierhtesa second
passage 622. The natural gas and the coolant, which respectively pass through the first passage and
the seconcpmsgag@f Bxchiarags lveatanian éébhm‘émqdqumr@nyémsﬁheohmfﬁq%mﬁ&w heat

exchanger 20 620 ma ade fastalnless hQwever the sentl on i t limited
there?g Son%élrﬁa orVX pontlggﬁ%%t |I§ efactior gr{feat%xcﬁi'gl)ﬁh 3y am |C%Yc?onﬁﬁ‘fac%gt uefled

natural gasriikeithedirslcRanaatra Ouneeadaudtinstantie gwﬂﬂaﬂlg@mﬁ@g@wﬁmﬁn@ym made of a
stainless steel. In the liquefaction line 623, an on/off valve 624 is installed at a rear end of the first

passage 621. 25like h‘ﬂmi‘é,zéfnkﬂftﬂmémoﬁl@%o&ﬁnﬁ{é‘é@e@m@érstmﬁhd%% PRSP UFclude a
plurality of coolant heat ers, for exa Ie first. an olant heat exchangers 631 and
632. Also, fhe B80! !& Ihgg exraﬁg%%er %e}é and%fjsp rrlﬁgty gﬁg%]\%)de% w{égag%ﬁwo%igoo?aﬁnltsheat

exchangerﬂiaeie%lrﬁmrﬂmsaﬁfrm ea0eiaRtheabexehangers6310a0d Bplicoay e madgeof
aluminum. Also, some parts or portions of the coolant heat exchangers 631 and 632, which need a

heat tansfermipiacn 4h tomeabt WﬁWfﬁ@‘é’@oFé)ﬁtPPﬁé@ﬁfﬁé EDEE || Arggont the coolant
heat exchangr%rgse%%%g&(gﬁgﬁ re u%gdm dﬂgl% hg 2500 A SR Im%%' nfl OPPNG is increased.

Therefore, the internal pressure of the storage container 411 is maintained at above a
bubble point pressure of the LNG.

The system 400 for maintaining high pressure of the PLNG storage container

15 according to the present invention may further include a BOG line 440 and a compressor
450 in order to collect BOG, which is generated in the storage tank of the consumption
place, in the form of ING.

The BOG line 440 is installed such that BOG generated from the storage tank 6 is
supplied' to the storage container 411. By connecting the BOG line 440 to the lower

20 portion of the storage container 411, a temperature change is minimized and a collection
rate of LNG is increased.

In addition, the compressor 450 is installed in the BOG line 440. The
compressor 450 compresses the BOG supplied through the BOG line 440, and stores the
compressed BOG in the storage container 411. Therefore, The BOG generated in the

25  storage tank 6 during the unloading of the PLNG is supplied to the compressor 450
through the BOG line 440 and is pressurized at the compressor 450. Then, the
pressurized BOG is condensed by injecting through the lower portion of the storage

container 411. In this manner, the PLNG transportation efficiency can be improved.
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5The coolant cooling unit 630 cools the coolant through the first and second coolant heat exchangers
631 and 632 and supplies the cooled coolant to the liquefaction heat exchanger 620. To this end, for
example, the coolant exhausted from the liqguefaction heat exchanger 620 is compressed and cooled
by a compressor 633 and an after-cooler 634. The coolant having passed through the after-cooler 634
is separated 10 into a gaseous coolant and a liquid coolant by a separator 635. The gaseous coolant
is supplied to a first passage 631a of the first coolant heat exchanger 631 and a first passage 632a of
the second coolant heat exchanger 632 by the gaseous line 638a. The liquid coolant is passed

through a secondiystssagEco o FYREmrdPe JordnemeipBchan gersanc sy the Hiehifd fosag88b and is
expanded to a low pressure first Joule- 15 Thomson (J-T) va lon jon line
G380, Thet ATy o B g O B e Bt R B s of e

first coolanthest exehtngal§3lkoandiseempressadday, ifacampiassoBi3. cEhendhénsibsequent
processes are repeated. In addition, the cooling unit 630 expands the high pressure coolant, which

has 20 paséederrnlfiifciarstirisshife BasT the REEHHE C6AEnABECSAHaRGEFEB2Pf a low
pressure by a.secqgnd J-T valy 6b, and suppligs the coalan i iQn anger 620.
the c g B A e B Foogn a

Also, Ing uni expa e coolant to a low pressure by a
coolant suppiylipert3r 4 3 sepriesdthe compressor 633 with the coolant through the second
passage 632b of the second coolant heat exchanger 25632 and the third passage 631c of the first

coolant heat exchEhgdt 632, confie #ift-S5aEE SATEHEVe d g HESHPrEsE BftHE cbolant
compressed b Qmpressor 63 liquefi t : ition, the first coolant
heat exchaf’r?gczaxra elggég% %ﬁ%nﬁﬁ%i%%%%ﬁqfﬁgah%zrr%ggﬁa?ﬁéggéﬁ(ﬁgﬁ&v& ?cﬁ%g%lg%loﬁgeﬁlg% rough the

first and second passagesi®3la asd H3dthrilyadkaiexchangspaiuthel expaided lepatebiperature
coolant, which is supplied through the third passage 631c. The second coolant heat exchanger 632

coold the iRk sashreglaeipar R dhigenath, SOMeATRcEl ShIfba BErstyrHentiar baustst 632a, by
ol . ’ " wwhich . :
ahea excggﬁgg ‘éﬂ%@;ﬁ%ﬁé&%ﬁ%&%ﬁ@%&ﬁ%j@ h‘ﬁ%‘?&b{%ﬁ%l!%%%%%%e secon

passage 6 ction heat exchanger'620 is supplied with the
low-tempekatidee cgoolanhigpanae daiit aughs the-dishirand sechnd heatexthapgers d3indr@@532 and the
second J-T valve 636b, and cools and liquefies the natural gas. FIG. 39 is a configuration diagram

showing a fedievrelisn hpsarkansinalsriacfeotipmbspistidaresichithger according to a fourteenth
embodiment of t%&gﬁgﬁ@gﬂggpmﬁ 8 3P wlie e Datkial aamliguefagion

apparatus 610 accor to the thirteenth embodiment Ot the present invention, a natural gas
liguefactiont gpfaceatis] bk @ havinyl aysepar dil edieat] @xcliangeh adeardingito gefottieantbl@mbodiment
of the present invention includes a liquefaction heat exchanger. 650 and a coolant cooling unit
To this end, a liquefaction hne 623 is connected to a first passage 621, and a coolant
circulation line 638 is connected to a second passage 622. The natural gas and the
coolant, which respectively pass through the first passage and the second passage,
exchange heat with each other. The entire portions of the liquefaction heat exchanger
20 620 may be made of a stainless steel; however, the present invention is not limited
thereto. Some parts or portions of the hiquefaction heat exchanger 620, which contact
the liquefied natural gas, like the first passage, or need to withstand a cryogenic
temperature, may be made of a stainless steel. In the liquefaction line 623, an on/off
valve 624 is installed at a rear end of the first passage 621.
25 Like in this embodiment, the coolant heat exchangers 631 and 632 may include a
plurality of coolant heat exchangers, for example, first and second coolant heat

exchangers 631 and 632. Also, the coolant heat exchangers 631 and 632 may be

provided with a single coolant heat exchanger. The entire portions of the coolant heat

49



15 660. The liquefaction heat exchanger 650 is supplied with natural gas and liquefies the natural gas
through a heat exchange with a coolant. The liquefaction heat exchanger 650 is made of a stainless
steel. The coolant cooling unit 660 cools the coolant by a coolant heat exchanger 661 and supplies the
cooled coolant to the liquefaction heat exchanger 650. The coolant heat exchanger 661 is made of
aluminum. Descriptions 20 of the same configuration and parts as the natural gas liquefaction
apparatus 610 according to the thirteenth embodiment of the present invention will be omitted, and a
difference between the two liquefaction facilities will be described below.  The coolant cooling unit
660 compresdenseid 63bIanhéTboraktbyAeAss ExhEn S froft WheshEteRaEloPF MOEE &3t RAnger 650,
by a compressor 663 and an after- 2 ol ,.and.suppkies,t t irst p e 661a of
the coolantt ee%?oe%igﬁagef}x 35 ﬁse%c%(()) g%ﬁ%%%livﬁrglﬁ}}lftl%) Oa%(%gr%ﬁ “l‘t e é%%ﬁtén%%vﬁ%?ﬁas passed
through theufitstnassanat66ike et thedwefantheaiaxchanddihfl thy ankexpastescimgand supplies
the coolant to the liquefaction heat exchanger 650 or supplies the coolant to the compressor 663
through thé&3bepA @ phssde eutpds theacoskant rrAitser4RgEr 661, according to the manipulation of

a flow distribution.valve 666. Like in this,emhodiment, the flow.djstribution v Y 6&% &\&p@a
three-sv(\ilay valve.%I%oﬁ%?ﬁo%%ﬁlgﬁiBll?t}itoré%@ll\?gr(%%é%rﬁa? %Ig F}%Pa% 0 %v%-%vay va'ﬁ]ves. 5The

coolant heabexshangesehingenl% thenneipanded:high-tampambdreccdalant, iwhituigstipplied
through the first passage 661a, by a heat exchange with the expanded low-temperature coolant, which

is suppliedherbrRhrREse AN passdbis earh. fAtagammethiforerlmRb evalaRsted ofiRisBfistributed to
the coolant.heat exchanger 661 and iquefact heatiexs r6 ing 10 anipulation
of the flowhf&e(fﬁsctrll%ﬂll%?\%f@emé%%.géﬁei ﬁigﬁﬁ%ﬁgnﬁh%{t%ﬁ%% ear g%ﬁgg%{gang Ilac%{lﬁ?%s the

natural gasipyribediewdsmpdnaiweobonlanthguagpasbedfhrdighiitrecootinnt héaexalagdger 661
and the expander 665.  FIGS. 40 and 41 are a front sectional view and a side sectional view,

respébtive Rt RosiiFg BnceNlansisrha digaik Coatiat Brcoremipter thdSpreSBAERFSHEGROHBAK shown in
FIGS. 40 apd é‘ﬁe&ht% N3 AR08CANANSE SRLTRL( ODACRPTHN0 oG RPNt IRERTRAS a vessel

5
for transporting a storage cortainér storing e LNG storage container carrier 700 includes a

plurality of fisé-aac segandhdppes:slippsids: hadtandhab@eT 6 frgtthagaecondinppetsuppierts 730 and
740 are installed in a width direction and a length direction on cairgo holds 720 provided in a hull 710,

and partitidif e #RolsHES peRtRsAs BRI gE1BRIPrB S P A B AI o fiEe ASlRY DEaS orage
containers J2hdnaertec BIOANSIERRPRAIS OPERINILAh ALE By PRAVBABNID® fIehARdapcond

supports 75 eanwhile, the storage containers 791 may store general LNG and LNG

pressydrizedlasagore(BErihed{iesalingg orexasople; RN davirthenpréssliveidfcbdtmt 25 25 bar
and a temperature of -120 to -95C. To this end, a dual structure or a heat insulation member may be

installed. TH@RHSHhSR %n?ﬁﬁ%%ﬁ%ﬂ‘ﬁ%%@ﬁﬁ%@ BRSA8S, Tt eRhhsidrs! epnifat dKdbe or a

cylindrical %Qca,iﬁ)a%ger 631, and is compressed by the compressor 633. Then, the subsequent
processes are repeated.

In addition, the cooling unit 630 expands the high pressure coolant, which has
20  passed through the first passage 632a of the second coolant heat exchanger 632, to alow
pressure by a second J-T valve 636b, and supplies the coolant to the liquefaction heat
exchanger 620. Also, the cooling unit 630 expands the coolant to a low pressure by a
third J-T valve 636¢ through a coolant supply line 637, and supplies the compressor 633
with the coolant through the second passage 632b of the second coolant heat exchanger

25 632 and the third passage 631c¢ of the first coolant heat exchanger 631.
The after-cooler 634 removes a compression heat of the coolant compressed by
the compressor 633, and liquefies a part of the coolant. In addition, the first coolant

heat exchanger 631 cools the unexpanded high-temperature coolant, which is supplied
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The cargo hold 720 may be provided in the hull 710 such that the upper portions thereof are opened.
In this case, a hull of a container vessel may be used as the hull 710. Therefore, time and costs
necessary for building the LNG storage container carrier 700 may be reduced. As shown in FIG. 42,
the plurality of first and second upper supports 730 and 740 5 are installed on the cargo holds 720 in
a width direction and a length direction, and partition the upper portions of the cargo holds 720 into the
plurality of openings 721. The storage containers 791 are vertically inserted into the respective
openings 721 and are supported. That is, the first upper supports 730 are installed on the cargo holds

720 in the triatgditbetiBrrortte eAMA1D2WAIRS KSRy aphded Rphtt aIbRY theclemgh HiflBcSn 10 of the
hull 710. In_addition, th 40 are i t 72Qiin the length
direction o BT . S B o A B O Thereton

u e being spaced apart alon ull 710. Therefore,

the first angigeaend 4 pasiasURREESchalend3Mebtasththenphpaliydofighesinpa dAdie eodhatupper
portions of the cargo holds 720 in a horizontal direction and a vertical direction. The first and second

upper supporeh7scurBlinddinensh A dE - agemeIdppRY B R drmE cigd o838y welding

or a coupling member such as a.bolt. . .| iti Hr&g@ty QI)I.?&I part hlesks 760 for supporting the

sides %f thg(gs%%ngpee 1@8%%%05%%9‘#%0%1%%u?’%g%éﬁé%r In ' some c?r enti?e poﬁt%ons of the inner surfaces of

the cargo holds Fa@tansiihe fitst angdecond uppeescppers 630 andrdiicBhevi20 sigppost blocks 760

may be provided to support the front and rear and the left and right of the storage containers 791. The
Wﬁ’ﬂér

support bléﬁﬁ@ﬁif@@l’fﬁ&?ﬂéc%eé‘tﬁﬁb‘&@ ohaprsh 789 firthaads begbrediBangid %"‘étﬁ?’/%\ture of the
outr urigggf 16, 50295 GRIIRAGIS TP, 58 35/AIEHL ARG Soraoe comaiers 791 A

plurality of fower supports may be’installed u e cargo holds 720. 25 The lower supports 750
support the bottaG gfthe stexagieamiainéis78 kiseried intbdineopeningpaf2is Theilogver supports
750 are vertically installed upwardly on the bottoms of the cargo holds 720. Reinforcement members

751 hthy bée ¢ hratameeh i gaatR e ete AdS WatRB SR Rer Al B R Y IEXPhile, the
lower supports O%%E}Qrmﬁ ﬁ@f%fqm@%é‘?%mpﬁ 52091 AR PP ALER HloTAge cniainer 791. A

plurality of pairs of the lower supports 750 and the reinforcement mémbers 751 may be installed on
the bottomg eftiveceany@mbldind2Q anchsyppatitthertonien portionalofth&etofagecapiaEres 791. 5in
the case of a container vessel, the LNG storage container carrier 700 according to the present

invention rf4y hasingstarepisiPly BeplsFif BB ARG ACHRIBE INGaieEEsAL: | e BBt the
sorage copiangs,TaI (e A, 115 5L AAChSSEQRCURBETGHPRRIS ZS0BRGTAR T De e

and supported to the stanchion and the lashing bridge.
15 660. The liquefaction heat exchanger 650 is supplied with natural gas and liquefies the

natural gas through a heat exchange with a coolant. The liquefaction heat exchanger

650 is made of a stainless steel. The coolant cooling unit 660 cools the coolant by a

coolant heat exchanger 661 and supplies the cooled coolant to the liquefaction heat

exchanger 650. The coolant heat exchanger 661 is made of aluminum. Descriptions

20  of the same configuration and parts as the natural gas liquefaction apparatus 610

according to the thirteenth embodiment of the present invention will be omitted, and a
difference between the two liquefaction facilities will be described below.

The coolant cooling unit 660 compresses and cools the coolant, which 1s

exhausted from the liquefaction heat exchanger 650, by a compressor 663 and an after-

25 cooler 664, and supplies the coolant to a first passage 661a of the coolant heat exchanger

661, The coolant cooling unit 660 expands the coolant, which has passed through the

first passage 661a of the coolant heat exchanger 661, by an expander 663, and supphies

the coolant to the liquefaction heat exchanger 650 or supplies the coolant to the
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Therefore, if the conventional container vessel is modified slightly, it may be 10 converted to enable
the transportation of the storage containers 791. A container loading part 770 may be additionally
provided on a deck 711 so as to transport container boxes 792 together with the storage containers
791. FIG. 43 is a configuration diagram showing a solidified carbon-dioxide removal system
according to the present invention. 15As shown in FIG. 43, the solidified carbon-dioxide removal
system according to the present invention may include an expansion valve 812, a solidified
carbon-dioxide filter 813, and a heating unit 816. The expansion valve 812 depressurizes
high-pressusenpatiscal gz forauigwtbeessorel Fhmsaslidifidd darthoraioridaditexgiid1geingtdlled at a

rear end of the expansion valve 812 and filters fr zen solidified carbon I0X eXJstl in the LNG.
The heatlnﬁcﬁ‘?ﬁhg%R?aﬁ%ﬁzg";f‘?f‘%u%ffmﬁé’ &ar BWd%ﬁla Bthe' é%:arégéj g‘:& Elthe

solidified cgthonsdigxide fliRyS iR ThRiSRIIARKERTRAY HIoXIARS it r@gJéomA%h%eﬁ@a natural

gas by the solidified carbon-dioxide filter 813. Heat is supplled from the heating unit 816 in such a
state that thistsbpphyn ofiilve fduralydasatpl thdigxpahsiomnyaie 832 and the solidified carbon- 25

dioxide filter 813 is interrupted. Therefore, the solidified carbon a?ﬁ? de.may be rec%cle and removed.
The expansion vale8181 et areinersGpisInte B PHsHTY Bﬂlthe GRIPYe &S0 Hatural gas

is suppliedfhe expandien yalie:Blliguefiesihe bigh-messwe aalvRtoaskuiepipssaing the
high-pressure natural gas supplied through the supply liné 811.  The solidified carbon-dioxide filter

813 is instafiecta@t pereamencholittie whpénsmmuzmhedSﬁzangheth@Whﬁe@ﬁ&agﬁhé@dfdlﬂéd
carbon-dioxide filter SSTF filters the 5 froze solldflled omdeli}| g from the
expansion %)%'ﬁh S YhISBRE &P aéfffbse lﬁffl Fb%?fo %g]fbﬁ@ ol %‘Elgy élnstalled
inside the sglidifiedqatanGiexids Hieh il 655%&@@[&%%3‘@0' nitbenexRpmsiosvalvend 18.and the

solidified carbon-dioxide filter 813, the supply of the high-pressure natural gas and the exhaust of the
low- ﬂr@ss@stmuume\amﬂopéﬁedﬂmlﬂfusédmflhsahnd@@ngm G offelalved dinpelins 815, To this
end, the first an second ff valves 814 and 8 e mstalled fronﬁ1 d of thF exBar}smn valve

812 and a PERF&NESf ]ﬂé(e We&e%]éf%?)?fr&c? gf ?‘@T% l?laﬁ%% HBSREANE8 1L%AHY d58h and close

the naturalgag.flow- @%ﬁ@@%fdﬂg‘y%&m opens and closes the supply of the hlgh pressure
natural gas to the expansion valve 812, 15 and the second on/off valve 815 opens and closes the

exhaust of the |dWESprdssuiet LNG difohhsgeibfranvitve aulidifisld sertiorebiogidadipsrBudy,

showing an LNG storage tank carrier according to the present invention.
15 As shown in FIGS. 40 and 41, the LNG storage container carrier 700 according to
the present invention is a vessel for transporting a storage container storing LNG. The
LNG storage container carrier 700 includes a plurality of first and second upper supports
730 and 740. The first and second upper supports 730 and 740 are installed in a width
direction and a length direction on cargo holds 720 provided in a hull 710, and partition
20 the upper portions of the cargo holds 720 into a plurality of openings 721. Storage
containers 791 inserted into the respective openings 721 are supported by the first and
second supports 730 and 740.
Meanwhile, the storage containers 791 may store general NG and LNG
pressurized at a predetermined pressure, for example, PLNG having a pressure of 13 to
25 25 bar and a temperature of -120 to -95°C. To this end, a dual structure or a heat
insulation member may be installed. The storage containers 791 may have various
shapes, for example, a tubular shape or a cylindrical shape.

The cargo hold 720 may be provided in the hull 710 such that the upper portions
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The heating unit 816 supplies heat to vaporize the solidified carbon dioxide of the expansion valve 812
and the solidified carbon-dioxide filter 813. For example, the heating unit 816 may include a recycling
heat exchanger 816b and fourth and fifth on/off 20 valves 816c¢ and 816d. The recycling heat
exchanger 816b is installed in a heat medium line 816a through which a heat medium is circulated by
a heat exchange with the expansion valve 812 and the solidified carbon-dioxide filter 813. The fourth
and fifth on/off valves 816c and 816d are installed at a front end and a rear end of the recycling heat
exchanger 816b in the heat medium line 816a. 25A third on/off valve 817 is installed in an exhaust line

817a throu§hrestiiers careisd didxidbivesyelet BiithE heaniipanit Ste igexhsuted 46 e ilerior.

The third on/qff valve 817 is.installed to open and close the. exhayst carbon dioxide recycled by
the heating%&iit li%§cfﬁ% le %u%l}‘a(ijncé) %){flae,c Which is%ﬁg%lﬁfélg ufflgm he ﬁ%ﬁ%"‘n%%‘ﬁ%f‘ Jetween the
first on/off yahe-834 aRd tea-axpansion valve 812. In addition, the solidified carbon-dioxide
removal system 810 according to the present invention may be provided in plurality. While some of the

carbon-dioxide rAmévartaisilfiiés $1.0hwerssHithe fifisvingdresencarborr grmeds dbradnay perform 5

the recycling of the,carbon, dioxide, ngier control of the first to third (i)n/offlv I_vg 814, 815 and 817
and thge hezé%nlélsﬁzri?i]tegl%? ?rl? %h?§r§%§8 |?n;a}n§, twé c‘:’valfﬁgng-l %ﬁ & rag#ngvaepfga}cihtl%% é%’ aﬁa provided.

In this caseathediensahian-gindessremavaldacilitigaS10may alterplatalitperfomeringsilteting and
recycling of the carbon dioxide. This operation will be described below with reference to the
accompaniig) e eentaioens BHows werticlly4nsaeed ipinitke JeSestisPRABEYdIsE on one of
the soIidifiedecsarb%rl]t-dd'oxixggL E%rsngl\{galf‘gxtsﬁemesr §121L0 aﬁgg%'naq fo tQaeH@(rieggm eir&\égégig&dgi@? if the first
and second oNTOR Valves an arg Bpenéﬁ) b7s supply ﬁlélﬁ-pressure natural gas to the

expansion yalvevadsh eughitbe mupnly tine, Sl andiexpanstdnpfatlsakons tenatlolrpeassure, the
natural gas is cooled and the low-pressure LNG is 15 supplied to the solidified carbon-dioxide filter

813. Ithe sefidhirdtrbatbbn dibrititineiiheserond ume ByPPrRIEoHha R eI 1y the €88 n-dioxide
filter 813. If t idifi bon diexide i ti ] [ idifi -dioxid
er 813 Thol SR EAERAM U I 85&%”61%]85{;}@;%@8@é@%%%hgi%%ﬁ%%%fe@@ loxide

filter 813, the Tirst'and second-on/off valves ose ying t

high-pressurigthatiealigas tikeugh theosupyrtite S e Thennthsctoudhygnd §iffponiofs ehalves 816¢
and 816d are opened to circulate the heat medium to the recycling heat exchanger 816b. Therefore,

heat is suppifbéPiartihe elpalision varinssd ahanrbesumeniea s texweikers 12 %Had the
solicied carbon dioide s yeporized and rasyeles Tha i pRiaftvalya BA1s.apeed 1 pehaust the
: the ex

recycled carboh dioxide o the Zhexterior throug aust line 817a. Thus, the recycled carbon
dioxigle is retaoMEdmay be apdifian, fRethemassothiahthef stkdifiegochobiindivtigeneidiayabsystem 810
according to the present invention is provided in plurality, for example, two carbon-dioxide removal
facilities 8 OEHENSB\RRIEET SHa GarbBAldioxide removal facility |

In addition, a plurality of support blocks 760 for supporting the sides of the
storage containers 791 may be installed in some or entire portions of the inner surfaces
of the cargo holds 720 and the first and second upper supports 730 and 740. The

20  support blocks 760 may be provided to support the front and rear and the left and right
of the storage containers 791. The support blocks 760 may have support planes 761
with a curvature corresponding to a curvature of the oﬁter surfaces of the storage
containers 791, so as to stably support the storage containers 791.

A plurality of lower supports 750 may be installed under the cargo holds 720.

25  The lower supports 750 support the bottoms of the storage containers 791 inserted into
the openings 721. The lower supports 750 are vertically installed upwardly on the
bottoms of the cargo holds 720. Reinforcement members 751 may be further installed

to maintain the gaps between the lower supports 750. Meanwhile, the lower supports
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performs the filtering of the solidified carbon dioxide from the natural gas, and the other Il perfoons an
opposite operation, under the control of the first to fifth on/off valves 814, 815, 817, 816¢ and 816d. In
this manner, the solidified carbon dioxide is vaporized and recycled. 5The solidified carbon-dioxide
removal system 810 according to the present invention employs a low temperature method, among
carbon dioxide removal methods, which solidifies carbon dioxide by freezing it and separates the
carbon dioxide. Hence, it is possible to combine with a natural gas liquefaction process. In this case, a
process of removing a pre-processed carbon oxide is not needed, leading to a reduction of 10

facilities. IV &@rbmherreiduasd tAbmAnbS oxideis Raladtial R SHaZs40r1§8s Tapidly* supplied at
high pressure is.liquefied and.it is expande urj pansion
Ve 812 TR R e Do B A R

carbon-dio}glalfilten 818 bbthensase thatihe salidifigdcandosugipxidgdslerstipoaisly acebenulated in
the solidified carbon-dioxide 15 filter 813, the solidified carbon-dioxide filters 813 are alternately used
to recycle terasgisenteiRsié?!. FIG. 45 is a sectional view showing the connection structure of the

LNG storage container according to.the present i iQn, As.shown in. FIG; 45, he canpection
StI‘UCtl%JI‘e 820 ofTﬁaﬁ?Iﬁg %ﬁ)frrgézgn(t:tglr?t%ﬂr?gﬁs gﬁéggb%r%?ng toa %ﬁe preé%nt%nvclaention iscconfig red to

connect theyifnepsbelt 83kefshald Gsstaragechntainel 83thhdrdge diabstructiiftcanchthe external
injection 840. The inner shell 831 and the external injection part 840 are slidingly connected. To this

end, a slidMgEdfrectifPaPe2iomay BROTAkIECE in te é%iﬁrf’ééﬁo%tﬁaa& S_Q‘Eﬂﬁflh‘&’gﬁﬂing
connectinapagh fed i vdesal A.canuscling pertianab e eeiah andBiesian RATAA0 and the

inner shell . In'order to ermal contraction or thermal expansion of the ell 831 or
the outer shell 833 ctbRidingheonnecingparcehimayvbesgravidesidieh thahilye €anagdiing portion
of the external injection part 840 and the inner shell 831 are slidable along_a direction in which a

displHéeménnBdesiaFadd thidh enainspesHirac o8y Herassnrenialsansioh. A HE4MRHile, in the
storage conaite B30 e I0GTSORI AL SRS AP, Pide. 0790 et Shel A5 rlgees he

outside of the In heat In n layer part 833 for reducing temperature influence may
be installeir& 3pacedeeiveamitiesionaeshatafltsarsd the outer shell 832.
FIG. 43 is a configuration diagram showing a solidified carbon-dioxide removal
system according to the present invention.

15 As shown in FIG. 43, the solidified carbon-dioxide removal system according to
the present invention may include an expansion valve 812, a solidified carbon-dioxide
filter 813, and a heating unit 816. The expansion valve 812 depressurizes high-
pressure natural gas to a low pressure. The solidified carbon-dioxide filter 813 is
installed at a rear end of the expansion valve 812 and filters frozen solidified carbon

20  dioxide existing in the LNG. The heating unit 816 vaporizes the solidified carbon
dioxide of the expansion valve 812 and the solidified carbon-dioxide filter 813. The
solidified carbon dioxide is filtered from the liquefied natural gas by the solidified
carbon-dioxide filter §13. Heat is supplied from the heating ﬁnit 816 in such a state
that the supply of the natural gas to the expansion valve 812 and the solidified carbon-

25  dioxide filter 813 is interrupted. Therefore, the solidified carbon dioxide may be
recycled and removed.

The expansion valve 812 is installed in a supply line 811 through which the high-

pressure natural gas is supplied. The expansion valve 812 liquefies the high-pressure
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The inner shell 831 may be made of a metal that withstands a low temperature of general LNG. For
example, the inner shell 831 may be made of a metal having excellent low temperature characteristic,
such as aluminum, stainless steel, and 5-9% nickel steel. 10Like the previous embodiments, the outer
shell 832 of the storage container 830 may be made of a steel that withstands the internal pressure of
the inner shell 831. The outer shell 832 may be constructed such that the same pressure is applied to
the inside of the inner shell 831 and the space where the heat insulation layer part 833 is installed. For
example, the internal pressure of the inner shell 831 and the pressure of the heat 15 insulation layer
part 833 maythelegusad or spmeiianricirachedtngr-pyessoenmeatid repassagecd shreaeting ¢saginher shell 831
and the heat insulation layer part 833. Therefore, the outer shell 832 can withstand the pressure of
the PLNG $#7&d in the inner shell 831. Even though the inner shell 831 is manufactured to withstand a

temperature of -13( 19 rARteq RSN RAYIENS PPV RIERIUL {13:1040 DO LB A dgmperature

condition, for example, a pressure of 17 bar and a temperature of -115C, can be stored by the inner
shell 831 analthetbltar Slet®BR: line IRlAddiliba, shslsieragevontdimad830ten B4 bdiltesighed to satisfy

the above pressure and temperatyre condition jn a state that the outer shell 832 and.the heat
insulation I%?&F’béﬂl‘gé%egr‘éa% B eg‘ﬁ}ﬁq ﬁ{i‘g zmﬁué’@fﬁéﬁﬂ@ gé‘?tegf'i‘?ﬂ?él ¢ Vr?e%?’ ig part 822
extending qutward.from dheniestinn Rt Balfeurrs fan thednigction and sxhauatinliubi@smay be

fitted and slidingly connected to the connecting part 823 protruding from the external injection part 840.
As shown ispEtEietc;afvercdmedtindipaii 822 and the connecting part 823 are formed in a circular

pipe. One of the two_connecting parts 822 and 823 |s inserted intq. lidingly ¢connected to the other;
owever. the preb RUTIGHIOR CRGTHATEAE (MEVER: i CoReE B RSN B2 Ty be
slidingly cogpected %ﬁ@i@ﬁ%@“ﬁi%?-ﬁé@ﬁ%é%@&@ﬁ'g%@aﬁ%tﬁ@f@cﬂagﬂdmm eaphprthare The

connecting parts 822 and 823 may have various cross-sectional shapes, for example, a rectangular
shap#0 ThGearngstion sulickred8a00osthed NG uiongl cehtasridrassbbdihg teotHespresent

invention may further include an extension 24 ding from the outer.shell 832 nclose the
sliding conH%ec Hétp%mpﬁf?ﬁ‘ﬁ&géﬁef’?ﬁéegzﬁ 3?8§$>§§£ @?EZ lfﬁ%lgf}e dredent f}?eel% |l,?é(r)lt§g of the
external enviropment, yhickhagRegneaausadpyibesxiensal expesure slithestiding Ganmecting part
821. In addition, since a flange is formed at an end of the extension part 824, the extension part 824

may be flasgeptpriimectdd, tentherotamdichojac tionpanr 840s ThevefoldiaHastoraefé tafiveafhidr 830 may
RIS e FsIal e O BRI SMERT B e Bupdisismbdaga e
15 and the second on/off valve 815 opens and closes the exhaust of the lower-pressure LNG
discharged from the solidified carbon-dioxide filter 8§13
The heating unit 816 supplies heat to vaporize the solidified carbon dioxide of the
expansion valve 812 and the solidified carbon-dioxide filter 813. For example, the
heating unit 816 may include a recycling heat exchanger 816b and fourth and fifth on/off
20  valves 816c and 816d. The recycling heat exchanger 816b is installed in a heat
medium line 816a through which a heat medium is circulated by a heat exchange with
the expansion valve 812 and the solidified- carbon-dioxide filter 813. The fourth and
fifth on/off valves 816¢c and 816d are installed at a front end and a rear end of the
recycling heat exchanger 816b in the heat medium line 816a.
25 A third on/off valve 817 is installed in an exhaust line 817a through which carbon
dioxide recycled by the heating unit 816 is exhausted to the exterior.
The third on/off valve 817 is installed to open and close the exhaust of the carbon

dioxide recycled by the heating unit 816 to the exhaust line 817a, which is branched
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external injection part 840 may be integrally formed with the external injection part 840. Unlike this
case, the connecting part 823 may be provided separately from the external injection part 840 and be
fixed to the extension part 824. At this time, the connecting part 823 may be flange-connected to the
external injection part 840 or may be connected 20in various manners.  As shown in FIG. 47, in the
connection structure 820 of the LNG storage container according to the present invention, the
connecting part 822 and the connecting part 823 are slidably moved, even though the load is
concentrated on the connecting portion between the inner shell 831 and the external injection part 840

by the therfiran 2Becomphiction Orlthettrremibe Sxpaerih vaveretdrandrborepsi GbNEEERIR or the
thermal expansion is,reduced, ther: reventing. the.load coneentratio he inne 831 and
the external inje&o%%%ﬁ%i%?&g é% %g%lfa(%%]é%g%gaggﬁn%; thsé}%ﬁeérln?ﬁ:écn%?ai%% n%]r?t e thermal

expansion gpayeipieneniethay beFprtheredore, phedaiuraigakinside diethtorageoaatitaifier 830 may
be moved to the heat insulation layer part 833 through the gap (tolerance) of the sliding connecting

part 821. Tisarereteaaiitisred L eetfpime the dilissimans thayer pardas dra)thesonay I Br similar to
the pressure of the.inner,shell 831. As shown in, FIGS. 16.10,1 i [ f
substi?utinggﬁ)ﬁ%cga%ﬁi%% ﬁ%oordsﬁqg}g%éi%?nSrtr%eecé)ﬁlﬁgﬁeoﬁlér%éﬁ%ﬁé? ﬁ%e%r%%i?%%%ﬁﬁion layer
part 833 ard 4hg inerdskel 83l the héwagrding ¥l the prasentimvetition ittispossibiediodfficiently
store LNG or PLNG pressurized at a predetermined pressure and supply the LNG or PLNG to a
consumptisenstsizk fasiksigs ot haweraeuited- colits BiF nsatimitiR gt (e dirratsl 198 M8ling
excellent | ure characterjstic, to re thickn 0 ' i jpimizing a
Cterence et B L e

manufacturing he:comiaingr e fuacaost belsatisicafiswmernts it inusdpamandsdandigsensure
diversity in kinds and sizes of container carriers. 15Furthermore, it is possible to endure various

utilizaflons accortiingh@reninaicteridtestsr Eeligadnsutamapire.prtdsséernsadian prg of the
norvpre-prostianich "aie A%y Laer datual aam, QUSRI (FAe aR.obih e iRulRcton

process, equipment costs and processing costs may be reduced. Sloshingload, which may occur
during trangpertatiancofilisiuich@cedssds Fedtit edloendgligiate . AGMoteoparcdh® gepetatidglof BOG by
high-temperature external air may be reduced, and the influence by low-temperature external air may

be minimiz@@,sﬁé‘a‘?jﬁ?ﬁ”t@hgﬁédﬁé FRRIREATERETR YA cos s e ihrSie s diklettd B¥RAR present
invention ht%% ggﬁga?egggrtlg %%%tgr%%ﬁ‘ﬁ’f%f‘&% natural gas is cooled and the low-pressure NG is

15  supplied to the solidified carbon-dioxide filter 813. The solidified carbon dioxide
included in the LNG by the cooling is filtered by the carbon-dioxide filter 813. If the
solidified carbon dioxide is continuously accumulated in the solidified carbon-dioxide
filter 813, the first and second on/off valves 8§14 and 815 are closed to stop supplying the
high-pressure natural gas through the supply line 811.  Then, the fourth and fifth on/off

20  valves 816¢ and 816d are opened to circulate the heat medium to the recycling heat
exchanger 816b. Therefore, heat is supplied to the expansion valve 812 and the
solidified carbon-dioxide filter 813, and the solidified carbon dioxide is vaporized and
recyeled.

The third on/off valve 817 is opened to exhaust the recycled carbon dioxide to the

25  exterior through the exhaust line 817a.  Thus, the recycled carbon dioxide is removed.

In addition, in the case that the solidified carbon-dioxide removal system 810
according to the present invention is provided in plurality, for example, two carbon-

dioxide removal facilities 810 are provided, one carbon-dioxide removal facility |
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25 to the specific embodiments, it will be apparent to those skilled in the art that various changes and
modifications may be made without departing from the spirit and scope of the invention as defined in
the following claims. WHAT IS CLAIMED IS: 1. A liguefied natural gas (LNG) storage container
comprising: an inner shell made of a metal withstanding a low temperature of the LNG and
5configured to store the LNG inside;  an outer shell made of a steel withstanding an internal
pressure of the inner shell and configured to enclosing the outside of the inner shell such that a space
is formed between the inner shell and the outer shell; and a heat insulation layer part installed

in the spagestfetmedhetfilténngrodiibg mi@ﬁ@mmgr@h@mgﬁ@mdhﬁg@fQWM%mE@é}@héhftrtransfer

2. The LNG, storage container. according to c 1 wh ere ner | wi perature
of -120 to -95E %%S'Iaﬁeogﬁ)éltgtg?gbaé“g&n‘% cg%rr‘&ng opﬁgm tf)%hgh }ereln aﬁé%?lnsulatlon
layer part and the7inside afdha danenshell armeenmecteddaustheriay aicenrastiopqassagrl in order for
pressure balance between the inside and outside of the inner shell. 204.The LNG storage container

according tswielied- 3, wherein the connection passage is formed at a side contacting the heat
insulaggion Iayer rt |n O&qgrgiectl Ba@fm r é/lc}gd g&d n mIet/ouéI@1 a%[:togcfh@e inner r shell, 5f The LNG
storage containe ccé’r hy” el e HnEr SraI D EHE P thiskresethan the
outer shellipvention employs a low temperature method, among carbon dioxide removal methods,
which solidifies carbon dioxide by freezing it and separates the carbon dioxide. Hence,
it is possible to combine with a natural gas liquefaction process. In this case, a process
of removing a pre-processed carbon oxide is not needed, leading to a reduction of
10 facilities. In addition, in the case that carbon oxide is solidified when the natural gas
rapidly supplied at high pressure is liquefied and it is expanded and depressurized to a
low pressure by the expansion valve 812, the solidified carbon dioxide is filtered by a
mechanical filter, that is, the solidified carbon-dioxide filter 813. In the case that the
solidified carbon dioxide is continuously accumulated in the solidified carbon-dioxide
15  filter 813, the solidified carbon-dioxide filters 813 are alternately used to recycle the
carbon dioxide.
FIG. 45 is a sectional view showing the connection structure of the LNG storage
container according to the present invention.
As shown in FIG. 45, the connection structure 820 of the NG storage container
20  according to the present invention is configured to connect the inner shell 831 of the
LNG storage container 830 having a dual structure and the external injection 840. The
inner shell 831 and the external injection part 840 are slidingly connected. To this end,
a sliding connecting part 821 may be included in the connection structure 820.
The sliding connecting part 821 is provided at a connecting portion of the external
25  injection part 840 and the inner shell 831. In order to buffer a thermal contraction or
thermal expansion of the inner shell 831 or the outer shell 832, the sliding connecting
part 821 may be provided such that the connecting portion of the external injection part

840 and the inner shell 831 are slidable along a direction in which a displacement occurs
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6. The LNG storage container according to claim 1 or 5, further comprising: an external heat insulation
layer installed at the outside of the outer shell in order for heat insulation. 7. The LNG storage
container according to claim 1 or 5, further comprising: a heating member installed at the outside of
the outer shell in order for heating the 5outer shell. 8. The LNG storage container according to
claim 7, wherein the heating member comprises a heating wire attached along the outer surface of the
outer shell. 109.An LNG storage container comprising: an inner shell made of a metal withstanding
a low temperature of LNG stored inside; ~ an outer shell made of a steel withstanding an internal
pressure ot HHethsHER G ERIILRB e ReMBL PP e Yutside of the inner shell: and 15a heat

insulation layer g Istglled bewash Ine.ppe, sal A dne outar el e configursd g educe a

heat transfer, ~ wherein the heat ins ayer part and the inside of the inner shell are connected

together byl caBrecHOhPASSHY et eddethiobprads wetbalanee belivégn. thel insiemntiiriside of the
inner shell. 20 10. An LNG storage container comprising: an inner shell configured to store LNG inside;

an outer sHﬂFé@%ﬁg%ﬁécﬁQb BB FRREBISRI GRS TREY S daladiaras R8s ned
between the inner she 89 1he QUL s32.

The inner shell 831 may be made of a metal that withstands a low temperature of
general LNG. For example, the inner shell 831 may be made of a metal having
excellent low temperature characteristic, such as aluminum, stainless steel, and 5-9%
nickel steel.

10 Like the previous embodiments, the outer shell 832 of the storage container 830
may be made of a steel that withstands the internal pressure of the inner shell 831,  The
outer shell 832 may be constructed such that the same pressure is applied to the inside of
the inner shell 831 and the space where the heat insulation layer part 833 is installed.
For example, the internal pressure of the inner shell 831 and the pressure of the heat

15 insulation layer part 833 may be equal or similar to each other by a connection passage
connecting the inner shell 831 and the heat insulation layer part 833,

Therefore, the outer shell 832 can withstand the pressure of the PLNG stored in
the inner shell 831. Even though the inner shell 831 is manufactured to withstand a
temperature of -120 to -95°C, the PLNG having the above pressure (13 to 25 bar) and

20  temperature condition, for example, a pressure of 17 bar and a temperature of -115°C,
can be stored by the inner shell 831 and the outer shell 832.

In addition, the storage container 830 may be designed to satisfy the above
pressure and temperature condition in such a state that the outer shell 832 and the heat
insulation layer part 833 are assembled.

25 In the sliding connecting part 821, the connecting part 822 extending outward
from the injection port 831a formed for the injection and exhaust of LNG may be fitted
and slidingly connected to the connecting part 823 protruding from the external injection

part 840.
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25a heat insulation layer part installed in the space between the inner shell and the outer shell and
configured to reduce a heat transfer; and  an equalizing line protruding from the inner space of the
inner shell to the outside of the storage container and connected to the space between the inner shell
and the outer shell, wherein the equalizing line connects the inner space of the inner shell and the
space between the inner shell and the outer shell. 11. The LNG storage container according to
claim 10, wherein the inner shell is 5made of a metal withstanding a low temperature of the LNG, and
the outer shell is made of a steel withstanding an inner pressure of the inner shell. 12. The LNG

storage containekaskerding tbl&aith, 1@%?%%@%&9%&@# %@IWWM@W@%&%M@ of-120
to -95C. 1q. 13, The LNG storage contaipgr %Coocr:diﬂ%é%%%?}%%fg Ao §li§q§ FEMRYising: a first
Ribper in h Fahell an d,

exhaust line connécted to an ner space of the inne extending outward, wherein a

first exhaughyaludiis:instalieddrdhefitst exhaydidinevdd e THhestNGrstarage tontainanaescording to
claim 10 or 11, further comprising:  first and second connecting parts connected to an upper inner

space andtBsifer iARBCepRREiBE s ther aMbi B axbsrididg Suttrareifidre o EBEdRdline and an
oz I AP o U T s e iSRS
installed inmiae egualiziv@dib®ss-sectional shapes, for example, a rectangular shape.
The connection structure 820 of the LNG storage container according to the
present invention may further include an extension part 824 extending from the outer
shell 832 to enclose the sliding connecting part 821. Therefore, the extension part 824
10 may prevent the influence of the external environment, which has been caused by the
external exposure of the sliding connecting part 821. In addition, since a flange is
formed at an end of the extension part 824, the extension part 824 may be flange-
connected to the external injection part 840. Therefore, the storage container 830 may
be stably connected to the external injection part 840.
15 Meanwhile, like in this embodiment, the connecting part 823 provided in the
external injection part 840 may be integrally formed with the external injection part 840.
Unlike this case, the connecting part 823 may be provided separateiy‘from the external
injection part 840 and be fixed to the extension part 824. At this time, the connecting
part 823 may be flange-connected to the external injection part 840 or may be connected
20 in various manners.
As shown in FIG. 47, in the connection structure 820 of the LNG storage container
according to the present invention, the connecting part 822 and the connecting part 823
are slidably moved, even though the load is concentrated on the connecting portion
between the inner shell 831 and the external injection part 840 by the thermal
25  contraction or the thermal expansion. Therefore, the thermal contraction or the thermal
expansion is reduced, thereby preventing the load concentration on the inner shell 831
and the external injection part 840. As a result, damage caused by the thermal

contraction or the thermal expansion may be prevented.
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16. The LNG storage container according to claim 10 or 15, wherein the equalizing line is connected to
a second exhaust line in which a second exhaust valve is 25installed. 17. The LNG storage container
according to claim 10, further comprising: a support installed in the space between the inner shell and
the outer shell to support the inner shell and the outer shell. 18. The LNG storage container
according to claim 17, wherein the support is installed along lateral circumferences of the inner shell
and the outer shell. 5 19. The LNG storage container according to claim 10, further comprising: a

lower support installed in a lower space between the inner shell and outer shell to support the inner
shell and the oufeFEHEROTHIHC AR ﬁd?ﬁﬁ% g&%‘ﬁ%ﬁc%ﬁ&%éggﬁ’ﬁ?ﬁ%? gh%ﬁ?%f@rﬁ% LNG

inside; an guies elkendaRads ovsiRof the inpatsibeliand mea ez Ag R uding from

the inner space of the inner shell to the outside of the storage container and connected to the space
between tH& innérlshefbanchthprewsiee t8she hewhinseintitte legeratizin §Ihe gohpeots beiider space of

the inner shell and the space between the inner_shell and the out rsh&l .
similar to the }g)ressure c¥¥ tﬁe 1Inner S e'i} &e{ As sﬁown%n lS. 16 to 18, this can

5  obtain an effect of substituting for the equalizing line for maintaining the equivalent
pressure of the heat insulation layer part 833 and the inner shell 831.

According to the present invention, it is possible to efficiently store LNG or

PLNG pressurized at a predetermined pressure and supply the LNG or PLNG to a

consumption place, to reduce manufacturing costs by minimizing the use of a metal

10 bhaving excellent low temperature characteristic, to reduce a thickness of an inner
container by minimizing a difference between the internal pressure and external pressure
of the inner container, thereby manufacturing the container at low cost, to satisfy
consumer’s various demands, and to ensure diversity in kinds and sizes of container
carriers.

15 Furthermore, it is possible to endure wvarious utilizations according to
characteristics of cargos, such as pre-processed natural gas, non-pre-processed natural
gas, and refined natural gas. Due to the reduction of the liquefaction process,
equipment costs and processing costs may be reduced.  Sloshing load, which may occur
during transportation of liquid goods, is reduced or negligible.

20 Moreover, the generation of BOG by high-temperature external air may be
reduced, and the influence by low-temperature external air may be minimized, leading to

a reduction in manufacturing costs.

While the embodiments of the present invention has been described with reference
25  to the specific embodiments, it will be apparent to those skilled in the art that various
changes and modifications may be made without departing from the spirit and scope of

the invention as defined in the following claims.
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WHAT IS CLAIMED I5:

1. A liguefied natural gas (LNG) storage container comprising:

an inner shell made of a metal withstanding a low temperature of the LNG and

configured to store the LNG inside;

an outer shell made of a steel withstanding an internal pressure of the inner shell
and configured to enclosing the outside of the inner shell such that a space is formed
between the inner shell and the outer shell; and

a heat insulation layer part installed in the space between the inner shell and the

outer shell and configured to reduce a heat transfer.

2. The LNG storage container according to claim 1, wherein the inner shell

withstands a temperature of -120 to -95°C.

3. The LNG storage container according to claim 1 or 2, wherein the heat
insulation layer part and the inside of the inner shell are connected together by a
connection passage in order for pressure balance between the inside and outside of the

mnner shell.
4, The NG storage container according to claim 3, wherein the connection
passage is formed at a side contacting the heat insulation layer part in a connecting part

provided at an inlet/outlet port of the inner shell.

5. The LNG storage container according to claim 1, wherein the inner shell

has a smaller thickness than the outer shell.

6.  The LNG storage container according to claim 1 or 8, further comprising:

an external heat insulation layer installed at the outside of the outer shell in order
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for heat insulation.

7. The LNG storage container according to claim I or 5, further comprising:
a heating member installed at the outside of the outer shell in order for heating the

outer shell.

8. The LNG storage container according to claim 7, wherein the heating

member comprises a heating wire attached along the outer surface of the outer shell.

9. An LNG storage container comprising:

an inner shell made of a metal withstanding a low temperature of LNG stored
inside;

an outer shell made of a steel withstanding an internal pressure of the inner shell
and configured to enclosing the outside of the inner shell; and

a heat insulation layer part installed between the inner shell and the outer shell and
configured to reduce a heat transfer,

wherein the heat insulation layer part and the inside of the inner shell are
connected together by a connection passage in order for pressure balance between the

inside and outside of the inner shell.

10.  An LNG storage container comprising:

an inner shell configured to store LNG inside;

an outer shell configured to enclosing the outside of the inner shell such that a
space is formed between the inner shell and the outer shell;

a heat insulation layer part installed in the space between the inner shell and the
outer shell and configured to reduce a heat transfer; and

an equalizing line protruding from the inner space of the inner shell to the outside

of the storage container and connected to the space between the inner shell and the outer
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shell, wherein the equalizing line connects the inner space of the inner shell and the

space between the inner shell and the outer shell.

11.  The LNG storage container according to claim 10, wherein the inner shell is
made of a metal withstanding a low temperature of the LNG, and the outer shell is made

of a steel withstanding an inner pressure of the inner shell.

12.  The LNG storage container according to claim 10 or 11, wherein the inner

shell withstands a temperature of -120 to -95°C.

13.  The LNG storage container according to claim 10 or 11, further comprising:
a first exhaust line connected to an upper inner space of the inner shell and

extending outward, wherein a first exhaust valve is installed in the first exhaust line.

14,  The LNG storage container according to claim 10 or 11, further comprising:
first and second connecting parts connected to an upper inner space and a lower
inner space of the inner shell and extending outward, wherein a loading line and an

unloading line are connected to the first and second connecting parts, respectively.

15. The LNG storage container according to claim 10, wherein an on/off valve

for opening and closing a liquid flow is installed in the equalizing line.
16. The LNG storage container according to claim 10 or 15, wherein the
equalizing line is connected to a second exhaust line in which a second exhaust valve is

instatied.

17.  The LNG storage container according to claim 10, further comprising:

a support installed in the space between the inner shell and the outer shell to
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support the inner shell and the outer shell.

18. The LNG storage container according to claim 17, wherein the support is

installed along lateral circumferences of the inner shell and the outer shell.

5
19.  The LNG storage container according to claim 10, further comprising:
a lower support installed in a lower space between the inner shell and the outer
shell to support the inner shell and the outer shell.
10 20.  An LNG storage container comprising:

an inner shell storing LNG inside;
an outer shell enclosing the outside of the inner shell; and
an equalizing line protruding from the inner space of the inner shell to the outside
of the storage container and connected to the space between the inner shell and the outer
15  shell, wherein the equalizing line connects the inner space of the inner shell and the

space between the inner shell and the outer shell.
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