SHIP FOR TRANSPORTING A LIQUEFIED NATURAL GAS STORAGE CONTAINER
BACKGROUND OF THE INVENTION 5Field of the Invention  The present invention relates to a
liquefied natural gas (LNG) storage container carrier, and more particularly, to an LNG storage
container carrier, which is capable of efficiently and stably transporting LNG storage containers and
capable of reducing manufacturing costs and time. 10 Description of the Related Art In general,
liquefied natural gas (LNG) is a cryogenic liquid produced by cooling natural gas (predominantly
methane) to a SHEYEMR FiRA N PRGRTINGinbEQREFIEI Bla SN rBU R (&St alldRd@Bout 1/600th the
volume of natural gas. The LNG is 15 colorkgmﬁ parent. 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. BASKRECROBNP GRAWMEQNCOENT SN in the construction of
production plants and the building of carriers, the LNG has been applied to a large-scale long-distance

20 transportation in order for cost reduction. On the other hand, it has been known that a pipeline or
compgessed natH{glhgo l(l%:I}Ing‘i)milsﬁccl)lst-efficient in terms of small-scale short-distance transportation.
However, the transpor a‘ilon using the pipeline may have geographical restrictions and cause

environmental polltipasandihecHGdasdaw iragepeetatieneffigienayNzdAtcennessinnalsnethod for
distributing LNG to consumption places requires high costs and has difficulty in flexibly responding to
various defatiiffs Bicoese mptich pricde. an1$6) GiskBagtscrBtEBERAMBcHINIHS 48 58P rage tanks

at the consymplion plages, Pigh ARG iaGoNR AR esHE A0k AdoLRLime: Pl to unload
manufacturing costs and time.
10
Description of the Related Art
In general, liquefied natural gas (LNG) is a cryogenic liquid produced by cooling
natural gas (predominantly methanc) to a cryogenic state of -162°C at atmospheric
pressure. The LNG takes up about 1/600th the volume of natural gas. The LNG is
15  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
the building of carriers, the LNG has been applied to a large-scale long-distance
20 fransportation 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
transportation efficiency.
25 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,

high infrastructure costs are needed and a lot of time and effort to unload LNG are



needed. In addition, natural gas has a liquefaction point of -163C at atmospheric pressure. If a
predetermined pressure is applied, the liquefaction point of the natural gas further increases than at
the atmospheric pressure. This characteristic may reduce processing 5 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 gasification facility or an LNG terminal
has a limitagiefeh size. In addition, it is 10 unsuitable for cost-efficient storage of LNG while reflecting

the above-desciibed | NG charasterisiic, It 7 dificult o, sasib rpnseort LG fg consugiion places
accordlng to consumer's various mands. 0 solve the above problems, a storage container for

storing andrcaging genesal i es RLNEpdeskeizpdfat@oprppietnimethprassye Masteeen
developed. 15 Such LNG storage containers are difficult to transport by a conventional LNG carrier or
cargo shipiiprrassfoilzantsé b EmasplTor QEreIBping Rie SR eHat CEnreAciefitRF ARrstalIy transport

anL storage container and can reduce manufacturing costs and time \ THE
NVENTIONT A S REL AT e et PR A B o (R S A BN

a Present invention i toanL térage cont carrier,

which is capalalenefi efficiantly Ragk Sially dianspering.disteagel caoiRipafocatorinthgeteral LNG or
PLNG pressurized at a predetermined pressure. Another aspect of the present invention is directed to
reduce tim@ahd SoxeBIcHsmertifaeai ity etheNG storage container carrier, improving economic

feasibilly. _Aqeiing (0,20 &mhReiment RUng plesentiveptien g NORgiaogcaniajner carrier

. ) a %on[
includes: one or more cargo holds provided on a hulFsuch that upper portions thereo opened; a

plurality of digstiamebsetpicyppessupporteinstalacdon thentamga holdsdn awigibidineciiors and a
length direction to partition the upper portions of the cargo holds into a plurality of gpenings, wherein

stordde covamehicafer voriciipirierted st theShahig sdlssEup P e Snirsc1dndridiBport
oot AL0° RO AN RHBRAING AR PR YR LI RIGHRR A PRIl 1o the
to consumer’s various demands.
To solve the above problems, a storage container for storing and carrying general
LNG or PLNG pressurized at a predetermined pressure has been developed.
15 Such LNG storage containers are difficult to transport by a conventional LNG
carrier or cargo ship. Therefore, there is a need for developing a carrier that can

efficiently and stably transport an LNG storage container and can reduce manufacturing

costs and time.

20 SUMMARY OF THE INVENTION
An aspect of the present invention is directed to an LNG storage container carrier,
which is capable of efficiently and stably transporting a storage container for storing
general LNG or PLNG pressurized at a predetermined pressure.
Another aspect of the present invention is directed to reduce time and cost for
25  manufacturing an LNG storage container carrier, improving economic feastbility.
According to an embodiment of the present invention, an LNG storage contamer
carrier includes: one or more cargo holds provided on a huil such that upper portions

thereof are opened; a plurality of first and second upper supports installed on the cargo



5 The LNG storage container carrier may further include a plurality of support blocks installed to
support sides of the storage containers in some or entire portions of the inner surfaces of the cargo
holds and the first and second upper supports.  The support blocks may be provided to support the
front and rear and the left and right of the storage containers, and the support blocks may have
support planes with a 10curvature corresponding to a curvature of the outer surfaces of the storage
containers.  The lower support may be provide in plurality, the plurality of lower supports may be
vertically itsidice apwidtiditastine botonicoithelirgrgorhideabitigndiforerneatiaempleremay be
installed to main aip the gaps Qetvxﬁen tge I%Wer su%o;tsl. AS orgtaeinernlpgdin atlaeblge%%xipe provided
to carry co?ﬁ?ﬁﬂer%@e‘g ogaetIF]lelFaV\}l% 75¢RB gggﬁgge containere £ TRE RN may be a prgssurized
LNG liquefiggat &iRresaeksHofihgstambhppanciadempriai eupholPhieiR8 Gnanditeestgsage
container may have a dual structure. A connection passage may be provided between the dual

structure diakis stk aerpedinaifierbatianticoidie slorgfecetbraRfESCHREIRIEIITY S8 ePtOHsessure balance

between an interpal essure of the dual structure of g} stora ontainer and an internal pressure
of thg%ztorage céfrh%iﬁ(ﬁ.é Sts%%%%rfi?ﬁ%a%eén%ﬂﬁ]eﬁre%ago %}éerlft g\‘g%eepfleg@ﬁta ﬁr? e%tigﬁ?%% NG

storage COpiIRENLAsIIEH Hackigdpsr aiaky alityhefdissianchorcand UppahnsupRatisepsialled en cargo
holds provided on a hull such that upper portions of the cargo holds are partitioned 25 into a plurality

of openinggiavitisiestrsieragé o waikihs inserb i infiestad prITng SrIe SUPRSEted by the first and
second UpPer S RO Siport B IMAY RS ARIPRPIART G lRd Al A RIGRENR @S (o 25 bar

and a temperature o storage container may have a dua structure.l}l\ connection

passage mayhbeieyidaddetuaemine du@lBl yeipediithikstaradecenigipen alhthasnside of the
storage container in order for pressure balance between an internal pressure of the dual structure of

the stBrag€wBAtAInSPERPAIALKIN Al s b iR e raydacsnbdis storage containers.
The lower support may be provide in plurality, the plurality of lower supports may

be vertically installed upwardly on the bottom of the cargo holds, and reinforcement
members may be installed to maintain the gaps between the lower supports.

A container loading table may be provided to carry container boxes together with

15 the storage containers.

The LNG may be a pressurized LNG liquefied at a pressure of 13 to 25 bar and a
temperature of -120 to -95¢C, and the storage container may have a dual structure. A
connection passage may be provided between the dual structure of the storage contamer
and the inside of the storage container in order for pressure balance between an internal

20  pressure of the dual structure of the storage container and an internal pressure of the
storage container.

According to another embodiment of the present invention, an LNG storage
container carrier includes: a plurality of first and second upper supports installed on
cargo holds provided on a hull such that upper portions of the cargo holds are partitioned

25  into a plurality of openings, wherein storage containers inserted into the openings are
supported by the first and second upper supports.

The LNG may be a pressurized LNG liquefied at a pressure of 13 to 25 bar and a

temperature of -120 to -95°C, and the storage container may have a dual structure, A



5 BRIEF DESCRIPTION OF THE DRAWINGS FIG. 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 10to the present invention. FIG. 3 is a flow diagram showing
a PLNG distributing method according to the present invention. FIG. 4 is a configuration diagram

explaining the PLNG distributing method according to the present invention. 15FIG. 5 is a side view
showing a pressure container used for the PLNG distributing method according to the present
invention. conii 08 jBssagsrifiglratiorodideddrtexpathindrahsmerex ambie Betkee PeME@Mlstributing

method accor dégg to e oP tﬁsentran\éecrgl L o in orﬁe?f 7 |sra &%sgﬁacltllgg Vi |W. ggowmgean LNG
storage tafR oP?Jﬁh&to {AE JopresERT HUERTDA! [kt perspec e View'sh owing various

types of thg-LiNGStaraae danksaaearding o dhadrnpecaiinyeation an ilénd iprassorfighiation diagram
showing one example of the LNG storage tank according to the present invention. 25FIG. 10 is a

ponflgyratlﬁnrdﬁgramfﬁmwmg another example of the LNG storage tank according to the present
lnvengon.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 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
10 to the present invention.
FIG. 3 is a flow diagram showing a PLNG distributing method according to the
present invention.
FIG. 4 is a configuration diagram explaining the PLNG distributing method
according to the present invention.,
15 FIG. 5 is a side view showing a pressure container used for the PLNG distributing
method according to the present invention.
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
20 present invention.
FIG. 8 is a perspective view showing various types of the LNG storage tank
according to the present invention.
FIG. 9 is a configuration diagram showing one example of the LNG storage tank
according to the present invention.
25 FIG. 10 is a configuration diagram showing another example of the LNG storage
tank according to the present invention.
FIG. 11 is a sectional view showing an [LNG storage container according to a first

embodiment of the present invention.



FIG. 11 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
LNG storage container according to the first embodiment of the present invention. FIG. 13isa
sectional view explaining the operation of the LNG storage container according to the first embodiment
of the present invention. 5FIG. 14 is a partial sectional view showing an LNG storage container
according to a second embodiment of the present invention. FIG. 15 is a partial sectional view
showing an LNG Ktofidges eordinalacenrdimgring shirbembadipthent efeprnpeEsemarvabien.

FIG. 16 |Sﬁ§ ctional VIeV\{ showmgégn LNG stc%r e alner a ordlngreto a 10f urth embodiment of
the prese SHIBRC EPBPFIEH &ﬁ%ﬁ%\ View Taken a c%%n ine AZRT¢ E a&v Jﬁ.g 'MG. 18is a
sectional view takep plang ieeiBaB el Gxpldining HGopddb h setienatden shewigaal NG
storage container according to a fifth embodiment of the present invention. 15FIG. 20 is a sectional

view showdngoathii NG thtofasecrdatinentadcbripigsentasigttion.

5 FIG. 14 is a partial sectional view showing an LNG storage container according to
a second embodiment of the present invention.
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
10 fourth embodiment of the present invention.
FI1G. 17 is a sectional view taken along line A-A’ of FIG. 16.
FIG. 18 is a sectional view taken along line B-B” of FIG. 17.
FIG. 19 is a sectional view showing an NG storage container according to a fifth
embodiment of the present invention.
15 FIG. 20 is a sectional view showing an LNG storage container according to a sixth
embodiment of the present invention.
FIG. 21 is a sectional view taken along line C-C” of FIG. 20.
FIG. 22 is a sectional view showing an LNG storage container according to a
seventh embodiment of the present invention.
20 FIG. 23 is a configuration diagram showing an LNG storage container according
to an eighth embodiment of the present invention.
FIG. 24 is a configuration diagram showing an LNG storage container according
to a ninth embodiment of the present invention.
FIG. 25 is a configuration diagram showing an LNG storage container according
25  to atenth 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 part of the



embodiment of the present invention. FIG. 21 is a sectional view taken along line C-C' of FIG 20.
FIG. 22 is a sectional view showing an LNG storage container according to a seventh embodiment of
the present invention. 20FIG. 23 is a configuration diagram showing an LNG storage container
according to an eighth embodiment of the present invention. FIG. 24 is a configuration diagram
showing an LNG storage container according to a ninth embodiment of the present invention.

FIG. 25 is a configuration diagram showing an LNG storage container according 25to a tenth
embodimehNéf shaggesentainveationding tFiGe evsrlsevbodahvivwishowinspanitdistorage

container accor%ig@ lﬁf%an eleventh embodiment of the present invention. FIG, .27 is s%(%flional view
showing another exa pﬁ%%?‘écg% e"c’fﬁﬁ'gs S BFAR° Rfﬁ%%&%ﬁeor%gnﬁg?ﬁlgfté%&aﬁn% to'the eleventh

embodimenief thg RreesnlinveNiQRding 51&e BisArsaativnahyirwishe wibg:aANMakigxample of a
connecting part of the LNG storage container according to the eleventh embodiment of the present

invention. FIG. 296 3%ectioneliviehstowinvirg thetlsxamprobf of copring parropiibe

5  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
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.

10 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
invention.

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

15 FIG. 34 is a side view showing a floating structure having a storage tank carrying
apparatus according to the present invention.

FIG. 35 is a front view showing the floating structure having the storage tank
carrying apparatus according to the present invention.
FI1G. 36 is a side view explaining the operation of the floating structure having the

20  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 thirteenth embodiment of the present invention.

25 FIG. 39 is a configuration diagram showing a liquefaction apparatus having a
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.



5LNG 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 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. 10FIG. 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 invention. FIG. 33 is a configuration diagram
showing an LNG Bioduciior apparstosoastondingsio iaprése ANy emtioge 1SFIGNneY isuiside view
showing a floating structure having a storage tank carrying apparatus according to the present
invention. accoﬁﬁ?tg.gég %@%f?&ﬁ%&&%%%wm the floating structure having the storage tank carrying

apparatus accorfipg 49 IE‘% BIRSSNWNVESIAR: a main E&ﬁ 3418 Eﬁt@%ﬁs&%geee@i@ﬂag&t}ﬁ&peraﬂon of
the floating structure having the 20storage tank carrying apparatus according to the present invention.

FIG. 37is wcwﬁwtaﬂbmd@gr&hm%g a system for maintaining high pressure of a PLNG storage
Pl ek B Ty T £ L T C
present in\égglgggpa&%lﬂﬁgqg {ﬁ@pg@gﬁgg{@gmgjagram showing a liquefaction apparatus having a
FIG. 44 is a configuration diagram showing the operation of a solidified carbon-
dioxide removal system according to the present invention,
FIG. 45 is a sectional view showing the connection structure of the LNG storage
10 container according to the present invention.
FIG. 46 is a perspective view showing the connection structure of the LNG storage
container 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.

15
<Description of Reference Numerals>
1 : natural gas field 2 : vessel
3 : place of consumption 3a : consumer
4 : valve 5 quay
20 6 : storage tank 7 : loading line
7a : valve 8 : unloading line
8a : valve 9a : external injection part
10 : PLNG production system 11: dehydration facility
12 : liguefaction facility 13 : carbon-dioxide removal facility
25 14 : storage facility 21 : storage container
21a: nozzle 22 : container assembly
22a : integral nozzle 23 : regasification system
30 : LNG storage tank 31 : main body



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 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. 5FIG 43 is a configuration diagram showing a solidified

carbon-dioxide removal system according to the present invention.

FIG. 44 is a configuration

diagram showinglthespperation of a solidified carbon-dioXide: remwrw#l system according to the present

invention.

IG. 45 is a sectional view showing th

10container acc diﬁ@%fh%oﬁ?@g‘éﬁt invention.

connection strucisie; 9f the Jahiz/ siarage container accorginggpthgRresent invention.
sectional view explaining the operation of the connection structure of the LNG storage container

according to the3gred€nt Bfvéntisives15 <Description of R&ferpressuiuisisialssnit natural gas field

5

10

15

20

25

36 : controlling unit

37 : displaying unit

38a : heat exchanger

39 : heating value adjusting unit
41a : bypass valve

50 : storage container

51a: inlet/outlet port

53 : heat insulation layer part
55 : connecting part

57 : heating member

61 : inner shell

63 : support

63b : second flange

64 : heat insulation layer part
66 : lower support

81 : inner shell

83 : metal core

84 : heat insulation layer part
100 : storage container

120 : outer shell
140,150,160,170 : connecting part
142,152,162,172 : first flange
144,174 : second flange

163a : coupling part

FIG.

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

83a : support point

86 : lower support

95 : inner shell

130 : heat insulation layer part
141,151,161, : injection part
143 : extension part

163 : coupling member

181,183 : bolt

e,connection structure of the LNG storage
34&5%0 gb%?s %?%)3‘%/}&\‘? showing the

FIG. 47 is a



3 : place of consumption 4 : valve 206 : storage tank 7a: valve 8a : valve 10 : PLNG production system
12 : liquefaction facility 2514 : storage facility 21a: nozzle 22a: integral nozzle 30 : LNG storage tank 2
: vessel 3a: consumer 5 : quay

10

15

20

25

182 : nut

210 : coolant supply unit

220 : supply line

230 : heat exchanger

241 : recycled liquid supply part
243 : first valve

250 : sensing unit

270 : third valve

200 : PLNG production apparatus
211 : coolant line

221 : first branch line

240 : recycling unit

242 : recycled liquid line

244 : second valve

260 : controlling unit

300 : floating structure having storage tank carrying apparatus

310 : storage tank carrying apparatus
311a: loading table

311c¢ : 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 PLLNG storage container

410 : unloading line

420 : pressure compensation line
440 : BOG line

510 : storage contatner

512 : outer shell

514 : equalizing line

514b : second exhaust valve
515 : first exhaust valve
316a : first connecting part
517 : support

520 : storage container

521a: injection port

411 : storage container

430 : evaporator

450 : compressor

511 : inner shell

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



7 : loading line 8 : unloading line 9a : external injection part 11: dehydration facility 13 : carbon-dioxide
removal facility 21 : storage container 22 : container assembly 23 : regasification system 31 : main
body 31la: spacer 32 : storage container 33a,33b : loading/unloading valve 34a,34b : BOG valves

522a : extension part 523 : heat mnsulation layer part
524 : connecting part 525,526,527 : buffer part
525a,526a,527a : loop 525b : joint part

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

5 620,650 : liquefaction heat exchanger 621 : first passage

622 : second passage 623 : liquefaction line
624 : on/off valve 630,660 : coolant cooling part
631,632,661 : coolant heat exchanger 631a,632a,661a : first passage
631b,632b,661b : second passage 631c : third passage

10 633,663 : compressor 634,664 : after-cooler
635 : separator 636a : first J-T valve
636b : second J-T valve 636¢ : third J-T valve
637 : coolant supply line 638 : coolant circulation line
638a : gaseous line 638b : liqud line

15 638c : connecting line 665 : expander
666 : flow distribution valve 700 : LNG storage container carrier
710 : hull 711 : deck
720 : cargo hold 721 : opening
730 : first upper support 740 : second upper support

20 750 : lower support 751 : reinforcement member
760 : support block 761 : support plane
770 : container loading part 791 : storage container

792 : container box

810 : solidified carbon-dioxide removal system

25 811 : 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 mediom line 816b : regenerative heat exchanger

10



536 : controlling unit 37 : displaying unit 38a : heat exchanger 39 : heating value adjusting unit 41a :
bypass valve 1050 : storage container 51a : inlet/outlet port 53 : heat insulation layer part 55 :
connecting part 57 : heating member 1561: inner shell 63 : support 63b : second flange 64 : heat
insulation layer part 66 : lower support 2081: inner shell 83 : metal core

816¢ : fourth on/off valve 8164 : fifth on/off valve
817 : third on/off valve 817a : exhaust line

820 : connection structure of LNG storage tank

821 : sliding connecting part 822 : connecting part
5 823 : connecting part 824 : extension part
830 : LNG storage container 831 : inner shell
831a: injection port 832 : outer shell
833 : heat insulation layer part 840 : external injection part
10 DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

Exemplary embodiments of the present invention will be described below in detail
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,

15 FIG. 1 is a flow diagram showing a PLNG producing method according to the
present invention.

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 liguefying

20  the natural gas by pressurization and cooling, without a process of fractionating the
natural gas into naturai gas liquid (NGL). To this end, the PLNG producing method
may include a dehydration step S11 and a liquefaction step S12.

In the dehydration step S11, water such as water vapor 1s removed from natural
gas by a dehydration process, without a process of removing acid gas from natural gas

25  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

I1



84 : heat insulation layer part 100 : storage container 120 : outer shell 25140,150,160,170 : connecting
part 142,152,162,172: first flange 144,174 : second flange 163a: coupling part 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

natural gas in the dehydration step S11, it is possible to prevent the water freezing of the
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

5  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,
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
to a cryogenic temperature. Therefore, investment costs and maintenance expenses are

10 reduced, lowering the production costs of LNG.

In the PLNG producing method according to the present invention, the condition
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

15 freezing and removing carbon dioxide may be further included in the liquefaction step
S12.

The carbon dioxide removal step S13 may be performed when an amount of
carbon dioxide existing in the natural gas after the dehydration step S11 is larger than
2% or equal to or smaller than 10%. When an amount of carbon dioxide is 2% or less,

20  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

25 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

12



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 83a: support point 86 : lower support 95 :
inner shell 130 : heat insulation layer part 141,151,161,: injection part 143 : extension part 163 :
coupling member 181,183 : bolt 182: nut200 : PLNG production apparatus 210 : coolant supply
unit211 : coolant line

transportation step S15 may be performed to transport the PENG through an individual

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.

5 The storage container used in the transportation step S15 may be construcfed 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 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

10 reduced.

In this case, the storage container may be loaded into and transported by the barge
or container ship that is not modified or minimaily 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.

15 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
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

20 ora factory, a self regasification facility may be installed.

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

25  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
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220: supply line221 : first branch line 230 : heat exchanger240 : recycling unit 5241 : recycled liquid
supply part242 : recycled liquid line 243 : first valve244 : second valve 250 : sensing unit260 :

. controlling unit 270 : third valve 300: floating structure having storage tank carrying apparatus
10310 : storage tank carrying apparatus311 : elevating unit 311a : loading table311b : movable
foothold 311c : hinge coupling part311d : auxiliary rail 312 : rail313 : cart 313a: wheel313b : tank
protection pad 15320 :floating structure330 : storage tank 400 : system for maintaining high pressure
of PLNG stsragécongaoneirom the natural gas supplied from the natural gas field 1, thereby

preventing the freezing of the natural gas at an operating temperature and pressurc 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,

5 the LNG producing process may be simplified and the investment costs and maintenance
expenses may be reduced.

The liquefaction facility 12 produces the PLNG by liquefying the dehydrated
natural gas at a pressure of 13 to 25 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

10 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
natural gas supplied from the dehydration facility 11 is supplied to the liguefaction
facility 12 and undergoes a liquefaction step, without an NGL fractionation process.
Due to the skip of the NGL (ligunid hydrocarbon) fractionation process, the

15 manufacturing costs and maintenance expenses of the system may be reduced, and thus,
the production costs of the LNG may be reduced.

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

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

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 is 2%

25  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 is larger than 2% and equal to or

smaller than 10%, the natural gas is frozen as a solid state. Thus, it is necessary to

14



410 : unloading line411 : storage container 420 : pressure compensation line430 : evaporator 440 :
BOG line450 : compressor 20510 : storage container511: inner shell 512 : outer shell513 : heat
insulation layer part 514 : equalizing line514a : on/off valve 514b : second exhaust valve514c : second
exhaust valve 515 : first exhaust valve515a : first exhaust valve 25516a : first connecting part516b :
second connecting part 517 : support518: lower support 520 : storage container521: inner shell 521a :
injection port522 : outer shell 522a : extension part523 : heat insulation layer part

remove the carbon dioxide at the carbon-dioxide removal facility 13.

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.

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

As shown in FIG 3, the PLNG distributing method according to the present
invention pressurizes and cools natural gas to produce PLNG, stores the PENG in a
storage container, loads the storage container, transports the storage container to a

10 consumption piace, unloads the storage container at the consumption place, and connects
the storage container to a regasification system at the consumption place. To this end,
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

15 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
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

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

25 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
wnloading facility. The storage container 21 may be unloaded on the basis of the

individual storage container.
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524 : connecting part525,526,527 : buffer part 525a,526a,527a : loop525b : joint part 610,640 :
natural gas liquefaction apparatus having separable heat exchanger 5620,650 : liquefaction heat
exchanger621.: first passage 622 : second passage623 : liquefaction line 624 : on/off valve630,660 :
coolant cooling part 631,632,661 : coolant heat exchanger631a,632a,661a : first passage
631b,632b,661b : second passage631c : third passage 10633,663 : compressor634,664 : after-cooler
635 : separator636a : first J-T valve 636b : second J-T valve636c¢ : third J-T valve 637 : coolant supply
line638 : coolantrcitbglatiomiicieng38Epg &S0 Udtines688E : diefiiiie A5688eowwintettiivg he665 :

expander ?gg%sii 8X¥igri18tsr§fts)tlfet1ir?r§¥ aé%"%ﬁg Océxlfsli\llgp ggﬁa&?ic%ogt%i)n%—Ea%atmaei)LNG stored in the

storage container 21 can be vaporized. The natural gas generated by vaporizing the

PLNG stored in the storage container 2! can be supplied to the consumer 3a.

5  Meanwhile, as shown in FIG. 5, the storage container 21is provided with a nozzle 2la

for inflow and outflow of the PLNG and connection to a vaporization line of the

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

10 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.

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

15 In the collecting step S24, the empty storage contamer 21 is collected to the place
where the PLNG production system 10 is located, by using the land vehicle or a vesse] 2.
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
20  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  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
25  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.
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710 : hull711 : deck 720 : cargo hold721 : opening 730 : first upper support740: second upper support
20750 : lower support751 : reinforcement member 760 : support block761 : support plane 770 :
container loading part791 : storage container 792 : container box 810: solidified carbon-dioxide
removal system 25811 : supply line812: expansion valve 813 : solidified carbon-dioxide filter814 : first
on/off valve 815 : second on/off valve816 : heating unit 816a : heat medium line816b : regenerative
heat exchanger 816c: fourth on/off valve816d : fifth on/off valve

The container assembly 22 is constructed by a plurality of storage containers 21.

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.

5 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,
the regasification system simply needs to be provided, and it is possible to untoad 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,

10 where the PLNG production system is located, to the individual consumption places 3 by
the vessel or the land vehicle parallel with the vessel. In particular, in the case of
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.

15 FIG. 7 is a perspective view showing an LNG storage tank according to the
present invention.

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

20  respective storage containers 32 through an unloading/loading line 33, to which the
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

25  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
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817 : third on/off valve8I7a : exhaust line 820 : connection structure of LNG storage tank 821: sliding
connecting part 823 : connecting part 830 : LNG storage container 831a : injection port 833 : heat
insulation layer part 822 : connecting part 824 : extension part 831: inner shell 832 : outer shell 840 :
external injection part 10DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

Exemplary embodiments of the present invention will be described below in detail with reference to the
accompanying drawings. Throughout the disclosure, like reference numerals refer to like parts
throughousmhetdre&wiimg@émg @nh!b@dilmbnls%@ﬁmwé@m e stidndBeG. Tisaddibandi@gram

showing arrFi)aLirl\Ll EO%rog&lcm mc u g 2 (;:3 ura 1t9 0% tSrl]I% Or%s %rﬂvmg/uec%tl at 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.

5 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
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

10 in various sizes.

The storage containers 32 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, 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

15  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
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

20  storage containers 32 and extends to the outside of the main body 31. In the
loading/unloading line 33, the loading/unloading valves 33a and 33b are installed to
enable and disable the loading/unloading of the LNG into/from the storage containers 32.
Therefore, after the main body 31 is installed at the consumption place and then the
loading/unloading tine 33 is connected to the regasification system or the supply line of

25  the consumption place, the LNG or natural gas can be supplied immediately.

The loading/unloading valves 33a and 33b may include first individual valves 33a
and a first integral valve 33b. The first individual valves 33a are individually installed

to enable and disable the loading/unloading of the LNG into/from the storage containers
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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 20 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 may include a dehydration step S11 and a liquefaction step SI2. In the dehydration step
S11, water such as water vapor is removed from natural gas by a dehydration process, without a
process ofizmdihieg fisid igasfabmabatuddbgas 6talgdplieditogad nawablagasdicdsablaHaeis, the

dehydration process is performed he natural gas, without undergoing the aci r val
process. TIAURE BHER ‘B%iﬂfgl% Ir%%?td%?%%e@% AT fﬁ@%%%?ﬁgﬁg g%aé%a%?lseaﬁ%?reduce
investment,costs AndRANENANGE EXABNSS S Imatiion.Sinfe J¥aken sruligientivramayed from the

natural gas in the dehydration step S11, it is possible to prevent the water freezing of the natural gas
at the operatingiern3éranase tandaskagsdresot thiegeodustmesystbrured ai ahptiudfaktionstep SI2,

PLNG._is produced by liquefying.the dehydrated patural gas at a pressure of 13 tq.25 bar and a
temperatufé lﬁﬁwww?fﬁﬁwf‘&%“ %ﬁsfﬁ]g&%n%%%ﬁ%er%ép S = l_e‘kr%r%ep?e, tﬁ%"‘%gﬁe having a
pressure of, Lz har andaytempeiativaink- 1496 may be produced. Since the process of fractionating
the NGL, i.e., liquid hydrocarbon, from the natural gas is skipped, the LNG producing process may be

simplified and th€hedWed cbmsgertptibid forccouling tndidigurstyihipusatimatmal Jagherdnelydgenic

temperature. Therefore, investment.costs and mainte expenses are 10reduced, lowering the
production{)(?b]é? ogafl\ﬁ%a.)%l) H‘?fgeglyf_ eﬁl‘Sﬁ%ﬁ‘ésh%eﬂ%%hg%}:so%m@a if eélﬁrr%%%r&qrnnv@ﬁtion, the
condition ofthe-paturaligas field Irmarbethatthe padusesiapidrabarsdiasicarben diexise (CO2) of
10% or less. In addition, when an amount of carbon dioxide existing in the natural gas after the

dehyldratiorpsteip@s1 12isaduxtmids & dhsapbtriddiokidecramiovhpdiepls 13T6f BHfrelnthd4aitd removing
carbon dioxide, may ke further included in iquefaction step S12. he carbon dioxjde.removal
step S13 rﬁﬁ?vb%é% &}ﬁ}%é&’eﬁﬁgﬁs%‘% rﬁn%] 4l0qtlléxai ATe O neg a.n%i .ciose;[ {0 e;&auft % ﬁg%}

a ount of carboh dioxide existing in the na uraFgas after the

dehydratiop.gtep: &l s darpalcban.e¥con @l toor SRalirnthainel 0% mWWhen @namedat.al carbon
dioxide is 2% or less, 20 the natural gas exists in a liquid state under PLNG temperature and pressure

conditions médehafiili be atesetisaehbdiatvit Thatetotbstand retuasivih o Eakbole didxiers ratodal step S13
is not performed, the prfoq%tion%g transportation of PLNG are not affected. When an amount of
carbon diogﬁ}a]@?ga%@é)r fHan 5% an ‘equal to or smaller than 10%, the natural gas is frozen as a solid

statey sTherefore ihgigatbenisioside resnayal siemd 53 b s antrd O sédondr dedifaaliguelpetion.
34a and a second integral valve 34b. The second individual valves 34a are individually |
installed to enable and disable the exhaust of the BOG from the respective storage
containers 32. The second integral valve 34b is installed to integrally enable and
disable the exhaust of the BOG from the entire storage containers 32.  Only the second
20  individual valves 34a or only the second integral valve 34b may be installed as the BOG
valves. As described above, if all the second individual valves 34a are opened, the
respective storage containers 32 may be packaged as a single container and used as a
single tank. In addition, only the second individual valves 34a or only the second
integral valve 34b may be installed.
25 The LNG storage tank 30 according to the present invention may further include
pressure sensing units 35 and a controlling unit 36.  The pressure sensing units 35 sense
an individual or entire internal pressure of the storage containers 32 and output a sense

signal. The controlling unit 36 receives the sense signal output from the pressure
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After the liquefaction step S12, a storing step S14 may be perfoiiued 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 transportation step SI5 may be performed to
transport the PLNG through an individual 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. 5The storage container used in the transportation step S15 may be
constructestesidgmeadis 6ba météﬁalésﬁdﬁmhadivmmth@mm atgreglspressfre Plotds Haregad a

temperature of -120 {q -95C..In ddltlon t vess rtr sportl the stora eco iner may be an
existing baffuBPES m%%ﬂﬁ? Wgéﬁlﬁ}% élé% e%le e?'éﬁ(‘:%g 2 o9 ?ﬂ'heﬂ]efore

expenses {RLraRSPRRINE the HeieaRaoniainae mavhe 1ocedveed me s{Bnglé &angidhie storage
container may be loaded into and transported by the barge or container ship that is not modified or

minimally ﬁh@d]f@durﬂﬂ@mgeltso}ﬁmmébmlmaﬂﬂadsﬁdh@&w telyesdbe iasabe Welie@ed on the
basis of the_individu

ontainer acgprdin fa consum 5Meanwhile,
the PCN %o?éld ﬁ?t 153 ]t?)% %H”t%.%&? (?Ce% 98 5 3 congjm%eir At thntelgr s%g% %0%1 step S15
undergoe%%@%ﬂce@% SipR/RAHB AL %ﬁnﬁ*\@nﬁﬁaﬂgﬂoﬁaﬁl%ﬁ‘dﬁﬂﬁdﬁ@ﬁ%@eﬁﬁ @gasgous natural
gas. A regasification facility for performing the regasification step S16 may be configured with a high

pressure mﬁﬁ;ﬁ@nd@mﬂ@@i@ﬂ%é@@@&%ﬁrﬂidﬁﬁdawmm ihss Sdetned Bpower plant

20o0r a factor |f|ca qn fa ility, may be installed. 2 is a canfiguration dlagram
chowing a BENES g7 CION Sy SEa KRS TG (FoScRENRERIR R

PLNG prowiﬁﬂa&yﬁge{m%@@G@fﬂuﬂgﬁqﬁ@@m&:iﬁrthmmmw@amlr@ﬁluﬂ@ﬁgﬁwéﬁm efacmty 11
for dehydrating natural gas supplied 25 from a natural gas field 1, and a liquefaction facility 12 for

liquetfling thaadémirdtese donetiralcgtisneta prasdanglasiel 3 to 25 bar and a temperature of -120 to -95C

and producing PLING RS FRANaR: TEREY 1. 08 Iol s R, Se N IS M DRSS uRmRNR water

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
15  from some or all of the storage containers 32. The heating value adjusting unit 39 is
installed to adjust a heating value of the natural gas passing through the heating unit 38.
The heating unit 38 and the heating value adjusting unit 39 may be installed on a line
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
20  storage containers 32 and the loading/unloading line 33 and passes the LNG by a valve.
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 instalied to primarily heat
the LNG by heat exchange with air. The electric heater 38b is installed to secondarily
heat the NG that is vaporized by passing the heat exchanger 38a.
25 A 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
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as water vapor from the natural gas supplied from the natural gas field 1, thereby 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, 5 the LNG producing process may be simplified and
the investment costs and maintenance expenses may be reduced.  The liquefaction facility 12
produces the PLNG by liquefying the dehydrated natural gas at a pressure of 13 to 25 bar and a
temperatugesof <1@plied 950 Fontaxamaple atieshiugafattichbin diktyrk2atiey Pribdine e NGvRaving a
pressure of 17 bar and 10 a temperature of -115C. To this end, the liquefaction facilit may include
ant? SHfHe Tt e

a compres a BB BRI Eo S SERY af cOBINS & %Eﬁ%%r Y& 1§l fhéhatdral gas
supplied frgmsthgdehysratian E%&?ﬁécil isvaupRligd dadbe tawefaction Jagiity diand angergoes a
r

liquefaction step, without an NGL fractionation process. Due to the skip of the NGL (liquid
hydrocarbtn) fréetibrasionp retess gheb iBseartbfabeating ol el ginteih dAobrexpbrbes of the
system may be reduced, and thus, the production costs of the LNG may be reduced. When an
amount 01%@%5‘8,?‘8‘?0‘%3 c%‘ﬁt%li’r%a&l?ﬁl tﬁfgt%%% aafsgséisatlséﬁ p4p fad f%?ng]ﬁ% %?e%a}/ﬁ?a%%'nr?ggiﬁﬁ/ 11is 10%

or less, thg RLNG/RIQIIGCHIOR SYaiRm} BaeeAKMRa, ke present invention may further include a
carbon-dioxide removal facility 13 for freezing 20the carbon dioxide and removing the carbon dioxide

from the naturallgaslditiomhthedrbEn-slivrizie trevn Glhlakeoitidyng Aten Hie reravsié thesitibmdioxide from
the natural.gas only, when an amount of the carbon dioxide contained in the natural gas supplied from
R R Ao e A O A e R e e & BRI

the dehyd or equalto or smalle at’is, when an amount

of the carhgndipddg.eaataingdimibie natkkelaa% is2tir<b ar l8ssciheunaiusal gasexisthin a liquid
state at the temperature and pressure conditions of the PLNG. Thus, it is unnecessary to remove the
carbbh diogideeraiwsnsensirgounit dtensasbonaiogiaacd iaihe M apkef diaidda8ss [arBer than 2%

and equal to or smaller. ?g} 10%, the natu as.is frozen as a solid state. %QLUSE ﬁt IS necessary to
remove th&CAY Tgﬁ }lc%%l% edt ﬁ?’e\f%%r ] -5@35%8 Flé?ntg\r/n&f%%ﬂfﬁ/sf?mg lﬁ% ’ r?r%%ﬁ%e(sed from the

liquefactiop, fagilityri? s steredinthensierage aentainenhaving a dualsihyetureratranstorage facility 14
and is transported to a desired consumption place by a storage container transportation. SFIG. 3 is a
flow diagradiimwthg eomrad disnibding ynétndiy dbedeaingr et the unloaded natural gas

on the diaplaying unit 37 installed on the outside of the main body 31.

15 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
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

20 divided into the storage containers 32, which can store the LNG and process the BOG
and the storage containers 32, which can store the LNG process the BOG, and adjust the
vaporization facility and the heating value, depending on functions. The LNG storage
tank 30 according to the present invention can easily transport the LNG or the natural
gas according to a consumer’s request at the consumption place.

25 FIG. 11 is a sectional view showing an LNG storage container according to a first
embodiment of the present invention.

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,
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present invention.  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 to a 10 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, 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 Fi@ 45 ihetheibsaaiaportinystapu$ 26. PLNG proctuskdiby liguefying 18 aanatal gastat a

pressure of 13 to 25 bar and a temperat -120 to.-95C is stored in a transportable storage
Container FIS ARG c B URLELTS S HGCS o 2 LT CHIT T B R may be
produced Bythe-ajroneidrscitedst LING Prodlicing Bethed: Thesierads, %ﬁl‘i{r&%ﬁ% storing the

produced PLNG may be constructed and made of a material such that it can withstand a pressure of
13 to 25 bér2@nanshaltémpetdwrsofin2Rtion GECr Fire Slortysaontanidratimagtween thdual

structyre. A plurality of storage containgrs 21 may be loaded into the vessel 2.  In the transporting
step §21, fﬁ&&@rﬁé@cﬁ%aﬁ%&%%@ﬁg t?%msported by a land vehicle, such as a trailer or a train, when
the_ consumptlowggaf;,%e} kﬁﬁéﬂcﬁieﬂ%ﬂ%%'ﬂfﬁ@sf@ﬂi@é}sﬁa@& th?ﬂ{:‘l‘&?é%“ﬁlgsﬁ@l) ﬁgﬁb@’l@%ﬁéhe vessel 2
arrives at the consumption place 3, the storage container 21 storing the PLNG is unloaded at the

consumptiohapiacie!3Hsy withatboddindofadiinpeTaorstofdbe bdltiainerrxxammibhaherivadediah the basis
of the individual storage container. In the connecting step S23, the storage container 21 is
connectedth 8BS ALH bt LRI ST AT BHENS SO BN sTred i the
storage copliainghR ] Gam1ees Vaparized. sloe, natuealgas gengaigdiy YaRRMZNG e PG stored in
the storage container 21 can be supplied to the consumer 3a. 5 Meanwhile, as shown in FIG. 5, the

stordde cositelingl 20asidprivived with Bindarietla isinfibe andraigibwlofie IRIVR @&rrdsconnection

toa vapori%ation linc .theareoqaﬁif(iication system 23. The nozzle 21a may be provided at various
positions it vanious Stuctuies, ?ﬁeef)erﬁa‘lng on a posture in which the storage container 21 is loaded into

the vessel 2 andradestsreipvstich esfogredidaiis goneesied dheregasifigatianphfesystem 23.
The nozzle 21a may have a connector for connection to a connector of a PLNG storage facility and a

connector o regjasitic shiopusgssml 23, and TvaipieNssdlstidibutiiy nsenclicdctotdimgde ae present
invention mayclyriier Inpuee & sRUoGHg. 'SR S5 oplening e PHPy SieragR sapifing: 21 fom
15 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
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 53.
20 Therefore, the outer shell 52 can withstand the pressure of the PLNG. Even though the
inner shell 51 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 a temperature of -115°C, can be stored by the inner shell 51 and
the outer shell 52. The storage container 50 may be designed to satisfy the above
25  pressure and temperature condition in such a state that the outer shell 52 and the heat
msulation layer part 53 are assembled.

Meanwhile, the inner shell 51 may be made to have a thickness t1 smaller than a

thickness t2 of the outer shell 52. Therefore, when manufacturing the inner shell 51,
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15In 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. 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 20 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 FIGhesyswhiteapenprovidetain theire spesstleatstoradercpenainersirragi et e hBdnflow and
outflow of the PLNG. Therefore, by grouping the storage containers 21 into the container assembly 22
and using 1&'§t6rage containers 21 as a single container by the integral 25 nozzle 22a, it is possible

to reduce time an effort Necassa M foF ag loadingsinithe ansnedingwien Slinthe $¥oading in the
unloading step S22, the connection to the regasification system 23 in the connecting step S23, and the

collection imthihcoleatirtyBtép Sziis madehef @oh@airi@mslggmlkﬂwﬁ%%cmbm}c%@a&f?r-a dlurality of
o e S Sl e nlond B conlainer ASSEMB. 22 ALARIRCehere 2

Iarge mo as IS neeae onsumption place such as a power plant or an

industrial GeRpRlgxSMadditionoagrording 4o thafkNG distibutingnaietodaggieingéesibe present

invention, a separate storage tank is not needed at the consumption place. Furthermore, the
regasificatiore sysseweshaipll tebdsnecpabposssid ofrflatirngpsimledto igfoaty thet &dtE§Econtainer

21 or the cont{ainer assq?mbly 22.and to collect the empty storage container 21 or the container

assembly S ANRIE THaK H&atﬁlemr]o%r STIOM the place, 10 where the PLNG production system is

located, to the indjvidea GRRSMBRIRR RGeS Sbmthenessetocihalanshvekiale saralie) with the
vessel. In particular, in the case of Southeast Asia where a plurality of small and medium consumption

placé§ arecdispssted doigﬁﬁﬂé.nwsﬂam G@?ﬂe@iﬁﬁﬁ%ﬂ%%%ﬁﬁ rﬂfééftlffér éﬁﬁ%&h&@%ﬁ RifE&trictu res,
My o b e N iy R e Sl T ST

perspective View showing an storage tank according to resent invention. ~ As shown in

FIG. 7, thekdNsrioaundankssGrac T dingitentheupidieent invantiendnalusiestacpiherlity dtisforage
containers 32 installed inside a main body 31 to store LNG. The LNG storage tank 30 allows the LNG
to be loadedtintshald Zhivatisdhrersotienamsiasp St A8y 6B raifEiRess ety

unloading/ioaging ke 33 O WNIEh NS (6 PRRlve SINNIAE RRUANEG B HiReraRAPStEd and in which
g/unfoading valves 33a an are installed.

15 As shown in FIG. 12, the connection passage 54 may be formed at a side
contacting the heat insulation layer part 53 in a counnecting part 55 provided at an
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

20 51 is balanced.

As shown in FIG. 13, the heat insulation layer part 53 is installed with a thickness
to reduce a heat transfer between the inner shell 51 made of a metal having excellent low
temperature characteristic and the outer shell 52 made of a steel having excellent
strength and to maintain an appropriate boil off rate (BOR). Due to the installation of

25  the heat insulation layer part 53, the PLNG as well as the LNG can be stored. Due to
the pressure balance between the inside and the outside of the inner shell 51, the

thickness t1 of the inner shell 51 is reduced. Therefore, the use of the expensive metal

having excellent low temperature characteristic may be reduced. In addition, a
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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 25 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 main body 31 may include a plurality of supports 31b,
such that thesntedal bethet3kisshhydhcaptetiab measmmrgrofitic: todroshdbedt mayderrugthpteftound, and

the main body 31 is installed on t round i |n tab ture. 5As shown in FIGS. 8(a), 8(b) and
8(c), the nf’é?ifg/ W%WWW@%% ﬁﬁlgl%c éﬁ%i%ﬂlﬁﬁéﬁqﬁ?élg% ze. Thus, the number and

size of the Storaﬂ&%@fﬁ‘lé‘%%%lgfé&ﬂ%l%?@% 1he maighndcdBaahe slandardiaed. However,

the present invention is not limited the above examples. The main body 31 may be manufactured to
accommoghate Slbmoﬂélﬂ umbe*rhedif iﬂlersm‘rbg dor shtainierly 32 diachavaly WelmadMifatstiiren: 10in various

sizes. The stor g ner ma be constructed and made of m; terla h it can
withstand PPFes ?5’ ?b §§JIIB 3f}91%ut8 5%@86?09%5&?& Wit %et 24
'Oad'ngfunmw%%%% é&@a%tQ%IO@th@éEbﬁﬁ@@fe@tbﬁvtﬁb%%ﬁﬁe@%ﬁmg@%BreSSUfe and

temperature condition, a heat insulation member is installed in the 15 storage containers 32 and the
Ioadmg/unloadm@ﬂwsé@&l aind fHE stbfagencdivdinsterdzeandntieniadimgtidingading lisec8ddhave a dual
structure. Th efore, |t ossible to store and trané) or the PLNG V|n ;gl Ssur of 15’3 to 25 bar

a

and atem|5’ T TR 2 e 18V BUGR IS P essu?nof{mar Shd 8 temperature of -115C. As

shown in FlG.fe418 Inadingiunieadinguling33iskopuasied taHbsuRsREEN . 20rstosagenepntainers 32
and extends to the outside of the main body 31. In the loading/unloading line 33, the loading/unloading

valvé$ 33zhentdiBatatire st 26 maerriabl@tmi@réj‘@a&e ehéctosih Rmeddihg of erelessthtto/from the
storage containgrs 32. Therefore r th bod 31.i talled at th consum tion Iace and
then the Io%‘btﬁﬁe?uﬂ n?éltﬁﬁeS%ané Z ﬁ} Yma} efa% uqa%o %S ﬁ:é e

conhected Yo he regasification syste e suEplf The of 25the

consumptleﬁbm%tﬁ%wﬁswm%?h%ﬁaaem sypRlieshispaediniady, a heith@i@ealﬂ@mnloadmg

valves 33a and may include first individual valves 33a and a first integral valve 33b. The first
individual Vaévest@3er dseprativitishlly Therafieg. tonsieas ertsid lamapaiere taEERNSHoEHAR the LNG

intoffrom threo Sfczoa.rlatc"eglccz)%gt%%eégneratlon of BOG from the LNG or PLNG stored in the storage

15  containers is reduced.

As shown in FIG. 15, an LNG storage container according to a third embodiment
of the present invention may include a heating member 57 installed 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

20  heating member 57 may include a heater that generates heat by power supplied from a
battery, an electric condenser or a power supply unit attached to the storage container 50.
The heating member 57 may include a flexible plate-type heating element or a heating
wire wound around the outer surface of the outer shell 52 as in the case of this
embodiment.

25 Therefore, 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.
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32. The first integral valve 33b is installed to integrally enable and disable the 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. hi 5 addition, only the first individual valves 33a or only the
first integral valve 33b may be installed as the loading/unloading valves. = 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 natUtily generatedtfvoah thevstehagengomalérs 32riBrecBOGnknea@bidivprinected to

some or all of the storage 10 containers 32 and extends tg the Qu;%!%g (ﬁthtgl rg%i\?#)od{ 31. The BOG
line 34 is piIYdeEMRABENS YallePERETUAESRE PRat At DAL anPoiosed foexhatidt¥te BOG

generated yithin, the storaggicoNtAIRE R 34n it BRG:lIne Shaaklaconshiisied andanade of a

material such that it can withstand a pressure of 13 to 25 bar and a temperature of -120 to -95C. 15In
addition, tha BOE& whbik$ B4m amtkeB4hahh & irchige st éSndiddividatlivaila®84ayangatsetond integral

valve 34b. The second individual valves 34a are jndividually installed to enable and disahle the
exhaust of thE ’@%SI#‘SHwﬁthét?é%\é%f\}/érﬁlgalﬁaﬁgiﬁgﬁéﬁwgfs%gf BB té’a%fl\%g 4bis
installed tq inteqsally @nabig ang disable thesexhauskbtheR AR fam ihe srtirastarrggeaNtainers 32.

Only the second 20 individual valves 34a or only the second integral valve 34b may be installed as
the BOG valvesdAsmescribedhaboste!iftdllanbtbe cond shdiVicial Vakvbea8imdatioptayetpiife

respective storage containers 32 may be packaged as a.single container and used.as a single tank. In
addition, oﬁfyrﬁﬁ]él%eé@o}ﬁ?ﬁﬁw&al \%R@s&%ﬂ% g’rcé)ﬂﬁﬁﬁ%l%g%r@%f&&?{gﬁfﬁﬁg@%ﬁﬁ% e installed.
25The LNG3forage {8k 30:-8660E IpG-{Q MRIeRenhiveNto R AVl megdﬁgly%cpé@ﬁwﬁ sensing

units 35 and a controlling unit 36. The pressure sensing units 35 sense an individual or entire internal
pres$lre obfhkestditige/fomtaimesi@? siell 6litput Busethsecsigreatinghpatongp liiriudit @8sideeives the

sense signal output fro g%e pressure sensing.units 35, and displays the individual or, entire internal
pressure o&ﬁ]é’%ﬁr&?&gﬁl taindtsSER 2 BRPPSiRE Uit 3% %@?glle& r?) th&DBY SCI(%? (%?t%ee main body
31. In ordegipmeasusg-Lhe individual or entire internal pressure of the storage containers 32, the

pressure sensing units 35may be installed at the front ends of the storage containers
The inner shell 61 forms an LNG storage space. The inner shell 61 may be made

of a metal that withstands a low temperature of the LNG. For example, the inner shell
15 61 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 61 may be formed in a tubular type. Also, the inner shell 61 may have various
shapes, including a polyhedron.
The outer shell 62 encloses the outside of the inner shell 61 such that a space is
20  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
production costs of the LNG storage container 60.
25 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
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5 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 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 10wired/wireless communication at a remote place.  As shown in FIG. 10, the
LNG storage tank 30 according to the present invention may include a heating unit 38 and a heating
value adjuptirsguue i¢139tcsdiabatr) aa@mizpdheltd\t@ndiﬂb‘adédﬁmmﬂia storagerearitaineas 82 and to

adjust a heating value re UII’ tac nsum lace. The tlng nit 38 is aporize the
LNG unloddSTRE#HH & rﬁé afffBf ﬁétglf %i‘ﬁ&ﬁ’ié}% @ﬁ ?fﬁﬁr\%ﬁjg djuﬁbﬁg unit 39 is

installed tqpdiust &,ReatingsRig,obihgLatal @%ﬁ@ﬁsm tswewgw@d}@%{agtemﬁé&&@e heating

unit 38 and the heating value adjusting unit 39 may be installed on a line where any one or a plurality
of the storagediomiainers:32 aredrited thtedureitisbdbadingresioadinidd inerd3berheryiselatgralled on a
sepaegte I;e that is onnectedé‘? (i]e 20storage containers 32 and the loading/unloading line 33 and
passes th q}’ﬁl@?}} ARSI heating unit 38 may include a plate-fin type heat exchanger 38a

and an electric hgate; 38k Eheplaterfin HRehRatBxchaness e sHasiel sddenprinariniieat the LNG
by heat exchange with air. The electric heater 38b is installed to secondarily heat the LNG that is

vaporized 6% pagsiter the h&moetxéihamg@fmﬂzﬁb\ bypads \ﬁém@ shahabe Thehevgpastidéd in the line

where the heating yalue adjusting unit 3 taII , for exa he lgadin loading line 33. The
bypass lin&" ﬁf‘i‘élgﬁ ﬁﬁgﬁgécfg lélélgltﬁ %8”5% 96 %nlt %%%&gs@%k/% 41a.

Therefore,fagn it M&%?@gryat@o@dibaﬁtp@}gtﬂﬁaé@amiwmmtﬂ r@v@a&ny@@aaawmﬁ@as is

supplied to the heating value adjusting unit 39 by the operation of the bypass valve 41a. In this
manh@r, tHeN@turéngahd\’avmg tHeihéatirg siakle regwiesd &t th@jcdmumtﬁ]tﬁfﬂ pieidateisplied. When

it is unnecessar oad e heatin Y I nat ral he nat ppass gﬁe heating
value adjugﬂﬁ RGEE: s(%b %ggsa Theab eliﬁ}eg%;%&r ljf”t ypas ﬁ/e la. The

bypass va%%gﬂalmam*a& & iy eBaRYyaly el %ﬂmhﬁ&tﬁv&w&w&d&% sided @ﬂ@@lttﬁﬁrthe LNG
storage tank 30 according to the present invention may further include a temperature sensing unit 42

and a contsbiihglumit 3Beguies shathakesha tnslcasseef Hansabydirtanie a temperature required at the

consumption plaﬁgs'[lg‘em in FIG. 18, the support 63 may include a first flange 63a, a second

15 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
may include curvature members formed by dividing a ring shape into a plurality of parts.

20 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
support 63,

25 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
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10 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 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. 15The 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 valve 41a
according fxihe maitipulatiothsignaiustpuifrom thenpethipuladingtethit 38asamdederisgdadyove. As
such, the LNG_storage tank 30 according tg the greé?nt inventi%n m‘feflg g_e 20 divided iné}Q%H]e storage
containerseBPlIGhier SR MR ETAECR Ad Db ESES MV BRIBEGRY WidWs b dieartsEid’s2, which
can store the | NG, AReesedNeBOG and adjust the vaporization facility and the heating value,
depending on functions. The LNG storage tank 30 according to the present invention can easily
transport the LN& lnrathmsnabtical gasrdecdriiimgyoba oovtsileddrigweguébe antle sofsynaitiba place.

25FIG 11 is a sectignal view, showing an LNG storage cantainer .accoyding to a.first emhodiment of the
present inv&iioirell 0AZuh R SRoRfd apeet %bﬂﬁl@%lg%%ﬁgk&% %aef‘% Eggedlng t ga#irst

embodimentof. e REeRaNL By SRLiPh Ak InCiude BRinpRr Siele th aRQUIRE SR Y Bde AR heat

insulation layer part 53. The inner'shell 51 is made of a metal that withstands a low temperature of
LNG storeehitibitlefiTebeite tisheftGadendlosestthehstitsitibsofthsnimeet Ghell 51 and is made of a steel

that withstands an interpal pressure of the inner shell 51. The heat insulation,layer part 53 reduces a
heat transfer beg\ﬂlé‘éir‘?%@ﬁﬂnt F SHéfi éfta‘gﬂ HERte sﬁ%ﬁ% Y SHIHE ]i.ﬁer‘igl?%h ﬁ%ﬁ%ﬁlﬁs an LNG
storage spgcg-ifRdnEELHslS baxke Mademia mejaldhat wibstands apyotampsratiye of the

LNG. For example, the inner shell 51 may be made of a metal having excellent low temperature
chara@teristippstichas@itastimgnth staintesele bl and DO%xaitial stelslingke Mttimerebodiment, the

inner 10 shell Si may he formed in a tubular . Also, the inner shell 51, may have various shapes,
including S FRKHEAEH }nS‘S‘?Hgnoﬁ‘FéP}%?{eW%@%g;%ls soesg%tgéﬁgv %r%cfeeo?%séjq% r@&%‘ﬁ%‘f?gféﬁ that a

space is foppaeghbelyvgen dheruirkshele-p2qand thednneanshelt 5t Theoouige shepredeis made of a
steel that withstands the internal pressure of the inner shell 51. The outer shell 52
temperature of the inner shell 61 from being transferred to the outer shell 62 by the
support 63.

15 The NG storage container 60 according to the present invention may further
include a lower support 66 installed in a lower space 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
flange and the fourth flange are supported on the outer surface of the inner shell 61 and

20 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
components of the lower support are substantially identical to those of the support 63.

25  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
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15 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 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 53. 20 Therefore, the
outer shell 52 can withstand the pressure of the PLNG. Even though the inner shell 51 is
manufactured to withstand a temperature of -120 to -95C, the PLNG having the above pressure (13 to
25 bar) anghtethpengturehetinglition] fomeademyble, teqprassilseofiia? bavasdalternpenmatare dh-115C, can
be stored %.he inner shell 51 and the outer shell 52, The stor%‘%e container 50 may .be designed to

satisfy the W80 efrertnruaRandniperattirg BsndhforPIFiSticibosidthat fHadchal 4 52 and
the heat ingylationJayer RAlLP3ALRARREMAIS e suMeamis, dherbneyshellplitaawdemade to

have a thickness tl smaller'than a thickness t2 of the outer shell 52. Therefore, when manufacturing
the inner shiedl prkssthre apeabiexipe nsivaahptadtwaving thxdekenthal tdmptnatirencharsictellistic may be

reduced. The heat insulation layer part 53 is installed in.a space between the inner shell 51 and the
Outer ShelS3AREER AR Jf SRS PASOHAEDr e AL FRSHHST PESE A, 4 heat

insulaion iguey, paC % be SANIUAAL T ae oh RuRRIRIB) ERiat ilsRuiB LEuRl O the

internal pressure of the inner shell 51 is applied thereto. The pressure equal to the internal pressure of
the inner shhefll&1 I2fénsoideraioa steictiyecophatr dssucerbiitcasimdanp réssurssidthef eatnnsulation layer

part 53 and the inside of the inner shell 51 may be 10 connected together by the connection passage
54 in orderi6H ptésilife IE}afgﬁég%véﬂ}b%é’ﬁ‘ﬂ?;ﬁw'gﬂesgﬁg%@ﬂgid of tRENEF AP SRrhen the

pressure ishalaneedhbeianiReBsids abihe innet shellsik epmimoniealibedngiahel 51 (he

inside of the outer shell 52) by the connection passage 54, the outer shell 52 supports a considerable
portibh of therprésslires lemting. to a reduction in the thickness of the inner shell 51. 15 As shown in

FIG. 12, the connectign passage 54 may .be formed at a side contacting the heat insulation layer part
53 1n & connectityBAINES, oG Bt B T SEARE 8% ST fich SP GPeFREFERGFo, the

internal presgurg.ofdhaianesshel s maved igpaidk e satinawationiayesrarkaidhrgugh the

connection passage 54, and thus, the pressure between the inside and the outside of the inner shell
2051 is batanteg struchgshoWreiniBIG 1S gthin tipat insulatiolatayetayart 58ti4nestalledivitly a thickness

e i i A AR SN S R R
apprepriatg,pailgffirate RQR) Rugiadhedpstaiatiomedy be improved.
Furthermore, upon filling, grains of the heat insulation layer part 64 are freely
moved by the support 63 and the lower support 66 having the grating support structure,
thereby preventing non-uniformity of the heat msulation layer part 64.
As shown in FIG. 19, an LNG storage container 70 according to a fifth
20 embodiment of the present invention may be installed in a transverse direction. In this
case, the lower support (66 in FIG. 16) in the previous embodiment may be omitted.
FIG. 20 is a sectional view showing an LNG storage container according to a sixth
embodiment of the present invention.
As shown in FIG 12, the LNG storage container 80 according to the sixth
25  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 z heat transfer between the inner shell 81 and the outer shell 82. The outer
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25 the heat insulation layer part 53, the PLNG as well as the LNG can be stored. Due to the pressure
balance between the inside and the outside of the inner shell 51, the thickness ti of the inner shell 51 is
reduced. Therefore, the use of the expensive metal having excellent low temperature characteristic
may be reduced. In addition, a structural defect caused by the internal pressure of the inner shell 51
may be prevented, and the storage container 50 having excellent durability may be provided.
Meanwhile, the connecting part 55 may be integrally connected to the inlet/outlet port 51a of the inner
shell 51 insarieefof the BupplyhatdiéxaaliSioithe shGio/ibthemaEinsiellsh2 kB cmgstathe

connecting part 55 may protrude outside ﬁ?e o‘%ﬁgshell 52. An external merr}Pber %lcjch as,a valve may
be connecREFRFthRYGnMsctin PS5, MEAREHEMAITEISHAL RATNELSPRYE LIREXinS according

toa Seconﬁt@gam}ﬁ ipeALRLihe RIesARyiRYRItOR MedhinglHde BBIE¥eIRheatinsiadigniayer 56
(0]

installed in order for a heat insulation on the outside of the outer shell 52. The external 10 heat
insulation teykeedtumtybtatiashethitrehe batemshehd? 8iich Thasitbactoseecting madideagf the outer

shell 52. Also, the external heat insulatign_layer 56 may keep enclosing the outey shell 52 by its
molded orFEHg side #&‘?}@é{tg hsggﬁt sfé}qrgﬁﬁ%?g e%%?%?ﬁssﬁév%?\t%&a{’heer%}?grzeb,eunder a

high tempegatiug anyiPMsH:sHaR faropical regions, the generation of BOG from the LNG or PLNG
stored in the storage 15containersis reduced.  As shown in FIG 15, an LNG storage container

according to a tflhd emboticicht Gfithe prédetsioverttiamenay il dekeashebtfdgmraebberasdy installed
on the outside of the outer shell 52. The heating me r ay be a heat. medium circulation line
that su ppligg%@gf%loﬂfﬁé‘gﬁ%F@%lFJ@%%HB%%%&%%§%  of RESEARENR r%r%‘.e'llﬁiéer Iqlﬂeating
member 5¢mayinglude hgatenthat sansLalgs e ywPewehsHRPdes fraaAdntienman electric
condenser or a power supply unit attached to the storage container 50. The heating member 57 may

include a fidwiblevplatsaipbehemihgpeie Bt oickdetgirlg Witkenouhis ambpdinrmbibsr wigace of the
outer shell as in the case of this embodiment. 25Therefore, under a low temperature.environment
such as pogg%lregdléﬁ%y ihee%m‘f‘ rpt r8d i thXePsé)t’otrf%l%éngg%t%ﬁ?érgiivﬁg Ef?ggtéfarboy}l txternal

cold air. HeneetheQIRL Shed wmay. be made of a general steel sheet, reducing the manufacturing
costs thereof. _
The outer shell 82 encloses the outside of the inner shell 81 such that a space is

formed between the outer shell 82 and the inner shell 81. The outer shell 82 is made of
15 a steel that withstands the internal pressure of the inner shell 81. The outer shell 82
shares the internal pressure applied to the inner shell 81. Therefore, an amount of a
material used for the inner shell 81 may be reduced, leading to a reduction in the
production costs of the LNG storage container 80.
Due to a connection passage, the pressure of the inner shell 81 becomes equal or
20 similar to the pressure of the heat 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
a temperature of -115°C, can be stored by the inner sheli 81 and the outer shell 82.  The
25  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
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FIG. 16 is a sectional view showing an LNG storage container according to a fourth embodiment of the
present invention. As shown in FIG. 16, the LNG storage container 60 according to the fourth
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. 5 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 reducesha heeat trarfatero Meaowieilehel lcBhredtidgpdr (notsiieaNrd)inay the imtegreibticsihnected to
an inlet/outlet port of the inner shell 61 in order for the supply and exhaust 10 of the LNG to/from the

inner shell 8%, THES! ik 45N &8iHg pAftmas Brotrite dutiiie e BRI aI0eS. B xt&al member
such as a yglve Rav e CRESed 1o Cone i gRa khell §hedPResaty ol QIpSANGsNG storage

space. The inner shell 61 may be made of a metal that withstands a low temperature of the LNG. For
example, thexyriseemstaiiéd b B4 sprae b eprndde :of atmatdireauingeexite! lentridwidesngehetumer
characteristic, such as aluminum, stainless steel, and 5-9% nickel steel. Like in this embodjment, the

inner shell BFthih2Be fBeAErshet it srR B, A HusiFRMOgHRrE. ntagditiey Soiehapes,
including 3 galyfedrons The outer shell62 englqses the,putside of the innen shell 83 sughygbat a space

is 20 fotuied between the outer shell 62 and the inner shell 61. The outer shell 62 is made of a steel
that withstandsetitedinter ralplessur eingtpedrded shelh6 dridneswtites sifi¢liec2ishated! the anternal
pressure applied to the inner shell 61. Therefore, an amount of a ma&?_rial useg for ttgaigner shell 61

may be redtc B TeSHiRGES AN ABEESHTH fe proluBABh CO&E HIRE 1NE RIS g SR LinR 60.

age "t

25Due to g conneelion Q%a&tﬁoﬁg?oﬂ?ﬁ RERSSUkeO! the dnnar shelk8 lhacamas-eaualpi-similar to the
ulatl

pressure of the heat ins ayer part 64. Therefore, the outer shell 62 can withstand the pressure
of th&(PLNE. &&vehetlootaylsitbid $8rver shelud isthmdmufactured to withstand a temperature of -120 to

-95C, the PLNG having the ve pressure (13 tg 25 bar) and t rature condition, for example, a
pressure of 17 baF & %“?E&%ﬁ@rzhré’%f@i‘féﬁ",r %r% BEs ?éaﬁ%gl‘ﬁﬁ%’reg Y6 AR HE outer shell
62. The storage,HpRIRINGEHLPQ May, he designer: tesatishpihs@hove Aress Waand.tampergiure

condition in such a state that the outer shéll 62, the support 63, and the heat insulation 5layer part 64
are assemiypehitedly connecting one support point 83a of the outer shell 82 to two adjacent support

points 83a of the inner shell 81. The metal core 83 may be arranged in a zigzag form
15  along the circumferences of the inner shell 81 and the outer shell 82. As shown in
FIGS. 8(a) and 8(b), the number of times of connections of the metal core §3 and the
number of the metal core 83 may be changed.
The LNG storage container 80 according to the present invention may further
include a lower support 86 installed in a lower space between the inner shell 81 and the
20 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
which are fixed to the flanges. Since these components are substantially identical to
25  the lower support 66 of the LNG storage container 60 according to the fifth 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
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The support 63 is installed in a space between the inner shell 61 and the outer shell 62 in order to
support the inner shell 61 and the outer shell 62. The support 63 structurally reinforces the inner shell
61 and the outer shell 62. The support 63 may be made of a metal (e.g., a low temperature steel) that
withstands a low temperature of the 10 LNG. As shown in FIG. 17, a single support 63 may be
installed along lateral circumferences of the inner shell 61 and the outer shell 62, or a plurality of
supports 63 may be installed to be spaced apart in a vertical direction on the lateral sides of the inner
shell 61 angidigoaliks shellGRladdn theecpar 8 thisydrabodimenitdAs ahwlvin kierld, sihéd support 63
may include a first flange 63a, a second 15 flange 63b, and a first web 63c. The first flange 63a and

the secondérigBTESTSredahsortes wicmal JueErEsrRichfimeTel sheissaPaHedReRier surface of
the outer sl BeuIhe LRMEN 3G BRI dRd.hetarD it aidirRgcGeR nddne sereRd flange

63b. The first ftange 63aand the secon nge 63b may have a ring shape or may includé curvature
members fafaaegdaysdividingasiingas papsinto aplaialityiofpation ROdn sadRibanththeupport 63 may
be fixedly supported by welding on the outer surface of the inner shell 61 and the inner surface of the

outer Shellsboll\fithBay bsicgrassishiesmbsiierds epnasc mmgesagetng daddCa AL fH5EF may be
nserted Iniey B SRR ARSI SYSAL eat {0l BriDg MaRsialiedya ke etetioribrouah Ihe

support 63. Irst web 63c may be a plurality of gratings, both ends of which are fixed to the first

flange 63apreddhe sebodui#angaadb.iS@ie dRtheSgratinys may deifixqehicapectivassabetapply a
compressive force between the first flange 63a and the second flange 63b, and the_ others may be
fixed to forfSSRESS Srrdettielor e SRESSEPHR FIRRCHIIRE p OIS SFeftE R tintesy e cManged 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
inned 8urface of e heouiendieint v e Secayditangéc63barzaideary fer bkotiimgtaheat transfer.
The heat insulation member 65 may include a glass fiber and prevent the temperature of the inner

shell 61 frashdig8aiteReal 6 dutel SHEICES B Qa6 es nsuiRiogdmih RFtAE case that
the support3,/s fixe: yﬁ&@@%@%@ﬂ%ﬂir@méﬁ? heaLINYIBANMEMRAr BR=UEhRiAsS: fiber may

be disposed at an end portion of the
shell 81 and the outer shell 82, the non-uniformity of the heat insulation layer part 84

may be prevented and the heat insulation performance may be improved.

15 As shown in FIG 22, the LNG storage container 90 according to the present
invention may be installed in a transverse direction. In this case, the lower support (86
in FIG. 20} may be omitted.

FIG. 23 is a configuration diagram showing an LNG storage container according
to an eighth embodiment of the present invention.

20 As shown in FIG. 23, the LNG storage container 510 according to the eighth
embodiment of the present invention may include an inner shell 511 and an outer sheli
512. The inner shell 511 stores LNG inside, and the outer shell 512 encloses the
outside of the inner shell 512. An inner space of the inner shell 511 and a space
between the inmer shell 511 and the outer shell 512 are connected together by an

25  equalizing line 514. In addition, a heat insulation layer part 513 may be installed
between the inner shell 511 and the outer shell 512.

The inner shell 511 forms an LNG storage space. The inner shell 511 may be

made of a metal that withstands a low temperature of the LNG. For example, the inner
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10 support 63 contacting the outer shell 62 and be fixed by welding. Alternatively, a separate heat
insulation member may be disposed between the outside of the support 63 and the inside of the outer
shell 62. In this manner, it is possible to prevent the temperature of the inner shell 61 from being
transferred to the outer shell 62 by the support 63. 15The LNG storage container 60 according to the
present invention may further include a lower support 66 installed in a lower space 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 6GheHysincinde bethinddlafigenetdbbiathiflangelantlawdcopdrarats: dtheatindsianseciand the

fourth flange are supported on the outer surface of the inner shell 61 and 20, the inner surface of the
outer shellP§ 2 AR L SHREAFEDTEBravtisa ke quthir{fggﬁbégnmh%%ﬁfﬂﬁ?Eien]é]@.etl'he second

web may igglyde g plivalityaharatingsubeth efyhich e dixedderthrthit flange and thefgurth flange.

Detailed shapes of these components are just different according to the installation positions, and
these comgepentsiofuhiadovyet gupipont are substantially identical to those of the support 63. 25 In

additign, a heat insulation member (not shown) may be ipstalled bgﬂt‘x\l 1t e inner surfalce of the outer
shell 82 and the PSR ﬂ&ﬂﬁ%eﬁ?%?d@ts%g%lﬁé?ﬂﬁs uﬁ%ﬁf ﬁthen%err_ eﬁﬁgat Retiitoniideber may be
a glass fibef fihe agt ipaulation fayehearifdisHpstalied ja.a spacehriwrea e inner shell 61 and

the outer shell 62 and is made of a heat insulator that reduces a heat transfer. In addition,_the heat
insulation B&ropart6dhstray Bheconstrusteet chmABANGF a haterihdsgicHhhainagrebsliré dgifal to the

internal pressure of the inner shell 61 is applied theretg. The pressur to the internal pressure of
the inner sH&ft fq@fgitf’ovﬂ&séagﬁiﬁﬂ)e/’%pg T%ngjé%et%;?g Q’r’rﬁ]gﬁ)ﬁﬁﬁu?& i ggoﬁﬁgﬁﬁhe heat
insulation layer parti84an4 the nsidephainnessheld Ionmavhproansetes-tagethenpyde

connection passage (54 in FIG. 12) in order for pressure balance between the inside and the outside
of th&linnex strelp@apuikeoin 6 previouscettiiodimethesitomnsire i 18 1 1ndsthe wdne sbahedtion passage

54 has beeq described in detail in_the previqus embodiment, further descyiption 10thereof will be
omitted - T litsh, 16 RSt irShiadon Iafor SRR iy B Thacbor {

1sr$1y Gt € Ve Pressuic an

€ made of a grain-type insulator (e.qg.,
perlite) that.can-nass tRUahIRe SHARCT.A3HE PR ieiakHiIe Ve RBL bavingHhe-atmingstructure.
Therefore, the grain-type heat insulation layer part 64 can be freely mixed uniformly and filled. Since
no gap is fpaméd batveeenthisdnner shell 61 and the 15outer shell 62, the heat insulation performance

may be improved. . Furthermore, upon filling, grains of the,heat insulation layer part 64 are freely
moved by the s pfgtstt(% 3t IEEIogvi/%rms?ﬁ');Ecgrtc%%nﬁgt\?fgléotﬁ}éeg‘%gﬂ%rglgﬂ%rp%??é?rﬁ%?éfef%eé‘reby
prevestinggaen-snifarmityehthe eatingulationayer HadeHvAISSBORIIN NG dPirathé Nfst storage

container 70 according to a fifth
exhaust line 515 to open/close a gas flow. Therefore, the first exhaust line 515 may
exhaust gas from the inner space of the inner shell 511 to the exterior by opening the
first exhaust valve 515a.
In addition, first and second connecting parts 516a and 516b may be connected to
20  the upper inner space and the lower inner space of the inner shell 511, pass through the
outer shell, and extend to the exterior. Therefore, LNG may be loaded into the inside
of the inner shell 511 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 unloading
line 8 connected to the second connecting part 516b. Meanwhile, valves 7a and 8b
25  may be installed in the loading line 7 and the unloading line 8, respectively.
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

made of a steel that withstands the internal pressure of the inner shell 511. The outer
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20embodiment of the present invention may be installed in a transverse direction. hi this case, the
lower support (66 in FIG. 16) in the previous embodiment may be omitted.  FIG. 20 is a sectional
view showing an LNG storage container according to a sixth embodiment of the present invention. As
shown in FIG. 12, the LNG storage container 80 according to the sixth 25 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 insulatieh 152 rsharé8é eetitiorslapheatitranpféicdetwéen theirshetlshell 8 Tand:fwe.ourter shell 82.
The outer surface of the inner shell 81 and the inner surface of the outer shell 82 are connected

together byRAMEAT edRetgaivissthiohiie Peshadling P RsTErwweh) Frdnsdsdg? 4l ¥onnected to
an inlet/oulqleﬁl@ Ito%g?%m%{s%}‘%ﬂégﬂﬁb%%%éé’%Hﬁ?aﬁ%‘?%'YO‘?‘”d exhaust of the LNG to/from the inner

shell 81. Thus, the connecting part may 5Sprotrude outside the outer shell 82. An external member such
as a valve may bécaowhdetabictdntite sbelhSdfinppattc forfled onervshelitddmmmsmaaleNBastorage
space. The inner shell 81 may be made of a metal that withstands a low temper_aturgé%ét e LNG For

example, bR ABIFRIRILY Be mdsoralisirrairiy e die AoBw s ARG Ure HAFacteristic,
such as 193@'lHT'iQH@x?@ﬁmsﬁlé{ﬁehﬁm%sé%%%ﬂéﬁkqlo%e%ﬂﬂéﬂ%ﬂﬁéh&m%g@%agh%énner shell

81 may be formed in a tubular type. Also, the inner shell 81 may have various shapes, including a
polyhedromeducdde outer shell 82 encloses the outside of the inner shell 81 such that a space is

formed between the outer shell 82 and the inner shell 81. The outer sgell 82 is . made of 1;3\ a steel that

withstands the int2fri3reSBLAReBAET RAEr She it RsPHEBEr YRER B EREPLENSHEA pressure
applied to §1¢ inpefshall G knlierefons anmmewitLhamalariabLaed foribs inngrshelsal may be

reduced, leading to a reduction in the production costs of the LNG storage container 80. Due to
a cohbectibngodssamehthbept essust of theeinpet Shalksy becomrtsicgdalron @@ sinifmateridle pressure
of the heatsxilrg:%utlt?egtoanpﬁ:%g{rg%E;tn%?'to-rtr}]l%rierjt%gélt%?egg&reer 0S t%lfls ?nzner shell 511 is applied thereto.
The equalizing line 514 connects the inner space of the inner shell 511 and the
space between the inner shell 511 and the outer shell 512.  As a result, the mner space
and the outer space of the inner shell 511 are connected together. Hence, a-difference
15  between the internal pressure of the inner shell 511 and the pressure between the inner
shell 511 and the outer shell 512 is minimized, thereby achieving the pressure balance.
By minimizing the pressure difference between the inside and the outside of the inner
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
20  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.
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
25 support 517 structurally reinforces the inner shell 511 and the outer shell 512. The
support 317 may be made of a metal that withstands a low temperature of the LNG. A

single support 517 may be instalied along lateral circumferences of the inner shell 511

and the outer shell 512, or a plurality of supports 517 may be installed to be spaced apart
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can withstand the pressure of the PLNG. Even though the inner shell 81 is manufactured to withstand
a temperature of -120 to -95C, the PLNG having the above pressure (13 to 25 bar) and temperature
condition, for example, a pressure of 17 bar and a temperature of -115C, can be stored by the inner
shell 81 and the outer shell 82. The 25 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 inneinshetrBdabditetiiernrnethsisfacs oflthe Hiteirshe kB stidhathththevttnehgdhél Basand the
outer shell 82 are supported each other. The metal core 83 may be installed along the lateral
circumferefdbs 63¥hatifHe FRRaTB1e8hd the outer shell 82, or a plurality of supports 63 may be

installed to be S@I?%%Qiaeﬁrtaim\é?rmpagoﬁrg@ﬁ%anﬂ@%a@f@a sifes Rl theinaehashallBl and the

outer shell 82 as in the case of this embodiment. In addition, the metal core 83 may be a wire such as
a steel wirenrfeorskeiarfipleatlieimetaleccte:i83 Main bedorineatppbto hepluralityrellrints prdviged on the
outer surface of the inner shell 81 and the inner surface of the outer shell 82. The metal core 83 may
be coﬁpled’%ﬁem@éé% a plurality of support points 83a. Also, the metal core 83 may connect the

inner shell 1081,3pd fhe Qife!RsILBABYNaTeHS SNEBQESpor AS7SIRNRNKIG- sehpthesngtal core 83

may be installed by repeatedly connecting one support point 83a to two adjacent support points 83a of
the outer shelt 8 add fepeatediy eondectifihaofiengapportsppint88acofitvecotiesetiate8X thawo

adjacent support points 83a of the inner shell 81. The metal ¢o may. be arfanged in a zigzag form
15 along tﬁ’énéfréﬁﬁ‘r}e?é}lc@%do%é%ﬂe?‘gﬁaeﬁfzS?LféHﬁ fi1e<s ?Eglgjl?Bgiék% ?W(E’V\}ﬁg Pfﬂ@agi 8(a) and

8(b), the nyppberPHiimes.gb.conpretinns af the Mglalcore-d3aod thainumbsnobtherpgtaicore 83

may be changed. = The CLNG storage container 80 according to the present invention may further
inclutie a |diwed supipolBGéastalidebin mioletrspacaipetesbrathe ghveriBive| 8y diedinstalizd outer shell
82 in order to support the inner shell 81 and the outer shell 82, The lower support 86 may.include
flanges anheé“W%.tWQqFSEQ]é@?a?A‘SGB& g}gﬁgelmrépgﬁ'%gg %%%rﬁegﬁ i fg].]i arli% the inner
surface of thg;autenshell helhieweRishrndadetyeeming fatoess e wek smavdralude a

plurality of gratings, both of which are fixed to the flanges. Since these components are substantially
identical tah2®tie lowicewportiécokticd ENGsotagsonsaiferced decontingheltiré Jifckmbodiment

24 1y ot 1 SR B L U FHEF SHER 2L 486 TS SHEIP A s made o a heat
insulggor that redycesA.Raatitanster,din NG storage container according to a ninth embodiment

of the present invention may include an on/off valve 514a for opening/closing a flow of

a liquid, e.g., natural gas or BOG, to the equalizing line 514. Therefore, the liquid flow

through the equalizing line 514 may be blocked by the on/off valve 514a, depending on

a change in the position or posture of the storage container.

20 As shown in FIG. 25, an LNG storage container according to a tenth 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
exhaust line 514¢c. 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

25  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 mstalled.

FIG. 26 is a sectional view showing an LNG storage container according to an
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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 5 shell 81 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 inner shell 81, like in the previous embodiment shown in FIG. 12. Since the connection passage
54 has beefedeastirdagshifidetaibinibprprentiausemivhodiment, further description thereof will be omitted.
10The heat insulation layer part 84 may be made of a grain-type insulator that can pass through the

metal core 83. ThHe/Ra! tAd é%i%éty@é heYF issuRsorPpRIh AR B accarimg e dhf dixeerthiformly and

iled. Since i a8ha (¥ medbhetesndne oaer el 42 arie et el B penervapiformiy o

the heat insulation layer par may be prevented and the heat insulation performance may be

improved. &5As lshnwibitatls . 127%:rtherd NG, statagemeanthiiet ADmegrdingdo dfie preskriianvention

may be installed in a transverse direction. In this case, the lower support (86 in FIG.(EZE(Q may be
$4ifg to an

omitted.  Withetans's flgwe semgaraitiendidgr i GhoWisg B LNE] stePagavcaanteins
eighth embedDEILINg RRFenHIENN AR SOAYRIR THF- 43 e RN Hage opiainer 10

according to the eighth embodiment of the present invention may include an inner shell 511 and an
outer shellibde. shbig indeirrsheit blilestheds 12N G insidejandike oliter shelf&l2 anglosesitne outside of
the inner shell 512. An inner space of the inner shell 511 and a space between the inner shell 511 and

the outer Sh&H 349 ardxdinactidsshethticoiran 258G Jdlzintdinkes o4ieh Sudfiibh)-a hE4t insulation
e bt 17y RSP SRR DAL 5L QG L G1 2, e i el

511 forms an LNG storage spacé. The inner shell 511 may be made of a nietal that withstands a low
tempiératuiangdhiet 2. NGorboided aimpiapthecinecighelb5itimaythie mhade of & metachavithgaexcellent
low temperature characteristic, such as aluminum, stainjess steel, and 5-9% nickel steel. Like in this

embodimeFilthé ifind@t SREIPE PR FRIEF Y BHh dd Incatiadingr WhEA IS b inarsAPsh P may have
various shages, Inglyding.a RAhedrandaPRE IkALOMNRSIABPRSEROSIREPLe s UGS thg inner shell

511 becomes equal or
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

15  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 formed in a tubular type. Also, the inner shell 110 may have various
shapes, including a polyhedron.

20 The outer shell 120 encloses the outside of the inner shell 110 such that a space is
formed between the outer shell 120 and the inner shell 110. The outer shell 120 is
made of a steel that withstands the internal pressure of the inner shell 110. The outer
shell 120 shares the internal pressure applied to the inner shell 110. Therefore, an
amount of a material used for the inner shell 110 may be reduced, leading to a reduction

25  in the production costs of the LNG storage container 100.

Due to a connection passage, the pressure of the inner shell 110 becomes equal or
similar to the pressure of the heat insulation layer part 130. Therefore, the outer shell

120 can withstand the pressure of the PLNG.  Even though the inner shell 110 is
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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 inner shell 511 is manufactured to withstand a
temperature of -120 to -95C, the PLNG having the above pressure (13 to 25 bar) and temperature
condition, for example, a pressure of 17 bar and 10 a temperature of -115C, can be stored by the inner
shell 511 and the outer shell 512. The storage container 510 may be designed to satisfy the above
pressure and temperature condition in such a state that the outer shell 512 and the heat insulation
layer part bk etetasstrobléthsAfitst exhaustiine 511 tnay-B8°€hH nhe el tolthe ngotberdborer space of
the inner 15 shell 511 and extend to the exterior. A first exhaust valve 515a is i%tall d in the first

exhaust lifES18¢4 GhencI588 AULENER 2 Fhe ETTE e At SEERHE? FRESBTE Mhady 83haTRt gas from
the Inner spagardfiednen £5el 3t B8 eYI8YanbYORe UM R sk bty 3bka. In

addition, first and second connecting parts 516a and 516b may be connected to 20 the upper inner
space andTthe lawepinrenspaae o0thermnereshidbighdd passsthidugihtheluter sheti@ndmektend to the

exterior. Therefore, LNG may be loaded into the inside of the inner shell 511 through a loading line 7
connected FREAIE eMRBRRAY et & Tk Bl tERe TN {}% %e‘f%ﬁ{ lﬁ%ltf%%f’djzl@f%e inner

shell 511 through an. unloaging line 8 connected to the second connecting part 516b. Meanwhile,
valves 7a and 8b 25may be installed in the loading line 7 and the unloading line 8, respectively.
The outer shell Bi2ewbibsabdheneutdicld Bitheinbensidelltd hiwuThibetaspasiastomibat between

the outer shell 512 and the inner shell 511. The outer shell 512 is made of a steel gjgéat withstands the
internal pré&4iFeBIthE fh &t Shell BEFioFfre ISR MERMIP SIS U I8 T | @nﬁ%r sUTE Spplied to the

inner shell 31,1, Sherelnre, An-areountat %W@éﬂ?@k&ﬁ?@cﬁ%&%ﬁl@ﬁ&ﬁ&eﬂ%ﬁ@d{ be reduced,

leading to a reduction in the production costs of the LNG storage container 510. Meanwhile, the inner

shell1811 may b&ermeditsiiatenal tyiskpess 3inillesthlded Sihmspidh b owesmsthellisng. shethce, when

manufacturing the storage container 510, the use of an expensive metal having excellent low
e deie ek et i

temperaturd CHRABR AR sl de Petidosdnade i hsat IRSEIIRE A SRS 81595 THERRGd in a -
space betweenthe INper bl aliand theower shethal 2andhismade af adrasinsvliatefthat reduces

a heat transfer. 10 In addition, the heat insulation layer part 513 may be constructed or made of a
material suehithiztta pressueecgupiabtththetimelnakpressuf thefitherinhadl Eheisspplisdaihstieid thereto.

The pressure equal to the internal pressure of the inner shell 110 refers to not a strictly
15 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
include various embodiments that can provide a passage, such as a hole or a pipe. For

20  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 130 through the
connection passage.

25 When the first flange 142 directly contacts the valve 4, the connecting part 140 is
flange-connected by a bolt 181 and a nut 182, such that the injection part 141 is
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

36



The equalizing line 514 connects the inner space of the inner shell 511 and the space between the
inner shell 511 and the outer shell 512. As a result, the inner space and the outer space of the inner
shell 511 are connected together. Hence, a difference 15 between the internal pressure of the inner
shell 511 and the pressure between the inner shell 511 and the outer shell 512 is minimized, thereby
achieving the pressure balance. By minimizing the pressure difference between the inside and the
outside of the inner shell 511, the pressure imposed on the inner shell 511 is reduced. Therefore, the
thickness af the inner skl 1301 nfay beareglicelt anthtioaise:of atlexperisivesdets a2@daving
excellent low temperature characteristic may be reduced. Also, a structural defect caused by the
internal pré&¥ii® SIHEHh MY SHEIPE I SPBaFEVEEH TaptIHE BB ¥ ABHAINEF 'S £6 Praving
excellent dé”/‘?l%ﬂéi@t%}ﬁbe provided. 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
25 support 517 strudtitally idmfotcesshenibméimshnelltbd tandtheputer $HBIIDEY eitlessupport 517 may
be made of a metal that withstands a low temperature of the LNG. A single support 517 may be

instalied aldgidserheiEGrHRaIFe L ds iHbilnRergerwst PR thdsieradelases 14r &irality of
supports 517 imay.be instaled fehe spaced ARt dn avesligakdireetian opithedateral ides of the

inner shell 511 and the outer shell 512 as in"the case of this embodiment. In addition, a lower
support 51Bihagiteiinstatsd itheributerespacd he tweenithepin é A 3hel $id senchth8ogtel $hell 512 in
order to support the inner shell 511 and the 5outer shell 512.  Like the support 63 shown in FIG. 18,
the suppofP8Y P&adnefiawsFsupport 518 may include flanges and a web. The flanges are supported

on the outer surfacerofthe nner shelRld odithednngr pustace.file QuiErRl&ln e web is

provided between the flanges. The web may include a plurality of gratings, both of which are 10 fixed
to theélflandés, Adeatriasinatipnt hiinbey Such as dglassifivtemaschenpstalléd .between the outer shell

512 and the flanges in order for blocking a heat transfer. In additjon, like the metal core 83 shown in
F1G. 20, the SupRORSTT Hia] b Ll NSRS 118 Bathd Qb Y 18 HiibiaRgh B4 Biltne inner

surface of the ouier,shelk P14 suchuihatdhrdnper shellrblandihe quisrahe!l Shg.ats.aHpported each

other. 15As shown in FIG. 24, an LNG storage container according to a ninth embodiment of the
present invecrtiber nh&y imelu ghesantiomiath vl dist 4dafgeofehimylclesingual ftbw gflarkijtidiceay., natural
gas or BOG, to the equa{iﬁ%ng line 514. Therefore, the liquid.flow through the equalizing line 514 may
be blockedBYPHRE MTH \ e BHAE, ol ria ﬁgn&f GHY BEERoR B ggitu? VB¢ the storage
container. 20As shawn inklGi4p. an LNG storage container according to a tenth embodiment of the
present invention may include a second exhaust line 514c connected to the equalizing line 514. A
second exhaustvave Gidthmaybbl instsibas ith the gdomnoh exbaust ines SkdwnThdiéio?é{@as inside

the inner shell S ey be xhausied tq e EXergE O R e RO LR SKA PR e Secon
162 and the injection part 161a are coupled by a separate male threaded bolt. At this
time, in order to avoid interference with adjacent members, a head of the male threaded
20 bolt may be processed such that the bolt head is received in the first flange 162.

If the bolt head is formed to protrude outward from the first flange 162, as shown
in FIG. 28, the interference between the bolt head and the adjacent members may be
avoided by processing the valve 4 in a bolt head shape capable of receiving the bolt head
and then coupling the valve 4 to the first flange 162.

25 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.

37



25 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. FIG. 26 is a sectional view showing an LNG storage container according
to an eleventh embodiment 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 5 withstaaids adownlepnErdswesbiiad Nmathpautdh shélNI2Gwrayceoaiasedhe outside
of the inner shell 110. The heat insulation Iaﬁer part 130 may be installed between the inner shell 110
and the ol#EFuHBIEL20 W DidermPrdineat @ hdstRres8fdRVAY Binecting part 140 may be provided at

the inner shell 149 an the outet shell 420, The.ganeing. st 149 mainglke &, 0rstagge 142 and

a second flange 7Y e first 10 flahge 142 is provited for flange connection in such a state that it is
in contact witboalvedve of dicoprerdtafiamtijeatian patd« inexiending loitwand sooen thellisder shell 110.
The second flange 144 is provided for flange connection to the valve 4 at an end of an extension part

143 extendifgTRERtBO HL R sRAP IO RATE AR SR RHCRII ParR 449 PR rher SRRAMEED foims an
LNG storage Gpage T inRe! Shell 40 ma b5 MAce of s melal it ISIPBES 2 clemperature

of the LNG. For éxample, the inner shell 110 may be made of a metal having excellent low
temperaturhdharsEcte isiice suckihsabamifinisstainlesedtechnaoxt &RV amiakelsteest. Likenih this
embodiment, the inner shell 110 may be formed in a tubular type. Also, the inner shell 110 may have

various shBpEEdsE It athe ) Rala Bt lobThdaytePEhelf 120 Thieibulermerd 2w fnner shell
110 such thay ﬁpc%%%fl&%tm%%%%hwﬁg%éhﬁe%u Shel129.an8 iNgangleghelh 110 Ehg.quter shell

120 is made of a steel that withstands the internal’pressure of the inner shell 110. The outer shell 120
sharég theiinidutabisss pret 30plieditedHedinm arsphed Hel @ edin dreforer ahcim@lirhdfthenoaterial used for
the inner shell 110 may be reduced, leading to a reduction 25in the production costs of the LNG
storage cotlteth&?%00.  Due to a connection passage, the pressure of the inner shell 110 becomes

equal or similar tgythe, presquriesah the heatinsiation.layes pag 138, Theieforen tse ey shell 120 can
withstand the pressure of the PLNG. Even though the inner shell 110 is

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
15 as aluminum, stainless steel, and 5-9% nickel steel. Like in this embodiment, the inner
shell 521 may be formed in a tubular type. Also, the inner shell 521 may bave various
shapes, including a polyhedron.
The outer shell 522 encloses the outside of the inner shell 521 such that a space is
formed between the outer shell 522 and the inner shell 521. The outer shell 522 1s
20  made of a steel that withstands the internal pressure of the inner shell 521. The outer
shell 522 shares the internal pressure applied to the inner shell 521. Therefore, an
amount of a material used for the inner shell 521 may be reduced, leading to a reduction
in the production costs of the LNG storage container 520.
Due to a connection passage, the pressure of the inner shell 521 becomes equal or
25  similar to the pressure of the heat insulation layer part 523. Therefore, the outer shell
522 can withstand the pressure of the PLNG Even though the inner shell 521 1s
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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manufactured to withstand a temperature of-120 to -95C, the PLNG having the above pressure (13 to
25 bar) and temperature condition, for example, a pressure of 17 bar and a temperature of -115C, can
be stored by the inner shell 110 and the outer shell 120. The storage container 100 may be designed
to satisfy the above pressure and 5temperature condition in such a state that the outer shell 120 and
the heat insulation layer 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, thempeeheypEnse M aial having«xeelidotiowrtehsfiesalusadhias acteristielmsdzbe reduced.
10 The heat insulation layer part 130 is installed in a space between the inner shell 110 and the outer
shell 120 dFitpissiEres GRAAREE inSiatBPhderedisteca Heastiikidhenmhauridietd hedidinsulation

layer part 130 may be constructed or mad % ater; Rressur 1‘?5%‘51&&8 internal
pressure oﬁe{ﬂgerr?nuerf sogﬁ%%ll% Sélﬁpli%%gfﬁeere%o. he @%ﬁ:ﬁ%@l to ?ﬁe %er%ternal prgggeure of the
inner shellphlpsmjgﬁ@ tRsapihdegtrictly 15equal 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 shb%ﬁﬁlwwﬁdébfféﬁlﬁﬁ*é%ﬂes@&%lﬁe frasd e hagoe Wrdasesoimetld $rdhe inner
shell 110 ke Spanestien efeane mavine e yaiipiscbRdmets hal can-pieyie appssace,

such as a hole or a pipe. For ample, the connection pasSage may include a hole folmed in the
injection pask141 af thepepsinectirgipatvid®. ckbeliaternal presseiawt thbnoershellddd boad the
internal pressure of the heat insulation layer part 130 are balanced while the internal pressure of the

inner shell*¢4vcatoves toward the heat insulation layer part 130 through the connection passage.

25When the firstange 142 JIRGI.COnaGISdie wale ol SPURREING pain 140 fa langegconnected

by a bolt 181 and a nut 182, such that the injection part 141 is connected to the passage of the valve
4. Sipge th&2injaction: pared ddcArid thenlirst fladger 14 Aditéatlyl sonthat teduchiGy Heetcomséating part
140 may be made of the same material as the inner shell 110. For example, the connecting part 140

may be méﬂél‘éﬁi&?ﬂeﬂa? hsginpsalaiam B Ehgeratr P e ranstrsies O deficadt AmatAtiAh, stainless
steel, or 5- 3% {}{%glp%iﬂre 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
15 s injected into the inner shell 521, and protrude outward. The connecting part 524 may
be connected to an external injection part 9a for injecting the LNG into the inner shell
521. The connecting part 524 may be connected to the inner shell 521 through the
buffer part 525. In this case, the outer shell 522 may include an extension part 522a
that is provided at one side and encloses the connecting part 524. For example, an end
20 of the extension part 522a may be connected to the external injection part 9a together
with the connecting part 524.
The buffer part 525 is provided between the inner shell 521 and the connecting
part 524 1 in order to buffer a thermal contraction. The buffer part 525 buffers a
thermal contraction caused by heat generated from the inner shell 521, preventing load
25  concentration on the connecting part 524.
In addition, like in this embodiment, the buffer part 525 may be provided in a pipe
shape 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
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In addition, like in this embodiment, the connecting part 140 may enclose the 5 outside of the injection
part 141, while being spaced apart. The second flange 144 may 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 10151, the connecting part 150 may form one body with the
injection part 151.  As shown in FIG. 28, the connecting part 160 may fix the first flange 162 to the

injection pagii 350y &00uHiBgAME ke HOSBMekn as @ibet ehalissrewnd hkeCosplingimgaraber 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 th&#injection part 161, along a 15circumferential direction.  In the case that a bolt is used

2 the counling e 105,48 stown 1,40, Ra(ebbs couplng por 653 and e fs flnge 162

are female thre e first flange nd the Injection part 1 are cou by a separate

male threaglgddaaltoAt, this B atder smamoichinterfarenedovithsadiaednismembersaphaad of the
male threaded 20bolt may be processed such that the bolt head is received in the first flange 162.  If
the balt heBel Y& 98At der tox pRattEdEGIEIBFH from the first flange 162, as shown in FIG. 28, the

interference between the hol d the,adjacen r . iq| bé/zggo& §§éng the
valve 4 in a bolt 55%%%63 t@g&p‘:%@f%c%ﬁgg%ﬁﬁgﬁﬁﬁfdh Eﬁgt %ﬁélc%u%ﬁ%g the vgﬁve 4 to the
first flangepifze 2B sheweauiarf G 2shdhe comiactagpatic Foffaaybe fhgercdanectediby 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 1725hArECHHASCRYer ity PhdooaRE24a1n this Ca8anivd st HakRyabIY Shens, Breortidtied to the

valve 4 by QU MERIIRZe0 mohl rSORANSRIRIOBEISHISRLANG. 2 ThRIPPA GhaTdoC storage
container accor

ing to a twelfth embodiment of the present invention.  As shown in FIG. 30, the
LNG1storageszonidiner » 26hacedtdinghia e dweiith ethbatlimesit afitheciresefitievientoshathy include

an inner shell 521, an outer shell 522,
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

15  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 dehydrated
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, so as to remove carbon dioxide frozen at the heat exchangers 230.

20 The LNG production apparatus 200 according to the present invention may be
used to produce LNG and PLNG pressurized at a predetermined pressure, for example,
PLNG cooled at a pressure of 13 to 25 bar and a temperature of -120 to -95°C.

The coolant supply unit 210 supplies the heat exchangers 230 with a coolant for a
heat exchange with the natural gas, so that the natural gas is liquefied at the heat

25  exchangers 230.

The heat exchangers 230 are installed in the plurality of first branch lines 221
branched from the dehydrated natural gas supply line 220 and are connected in paraliel.

The heat exchangers 230 cools the natural gas supplied from the supply line 220 by a
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5 a connecting part 524, a buffer part 525, and a heat insulation layer part 523. The inner 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 9a and protrudes toward the heat insulation layer
part 523. The buffer part 524 buffers a thernial contraction between the connecting part 524 and the
inner shell 521. The heat 10 insulation layer part 523 is installed in a space between the inner shell
521 and the outer shell 522.  The inner shell 521 forms an LNG storage space. The inner shell 521

may be magerhkaymeatahinat mithstandsapiavedempe rmtues hiheubPe ukRreRample nibigiigner shell
521 may be made of a metal having excellent low temperature characteristic, such 15 as aluminum,

stainless stbelosH&avishiiesrdtEn Le mafiséonbeames iacisechfer keséipsdrrgass Bé%ormed in a
tubular type. Also, the.inner shell 521 may have various s, including a polyhedron.  The outer
shell 522 e%%?@s%%%%%%ﬁt%%@ %¥ %%%%%%¥nﬁgﬁ%%&gsugh hgfa space is formed between the outer

shell 522 and theligngnshellHdlcaphe@uietishallh 22 isadfemade bt dateslithd] withstradg the
internal pressure of the inner shell 521. The outer shell 522 shares the internal pressure applied to the

inner 8hell e LN¢epetdretian aﬁ%gmﬁﬁm@riaﬁ%eﬁimn}ﬁe Ty %ﬁelnesmwiwgﬁr reduced, |
leading to a re%e%“%/%“ ! %@%‘?&1@%&5?@;@%&5@8 N %%E%@&%@gg?%%r %?3\91&9&%6 0 g,gonnection

passage, tﬂ]é% ssure of the inner ecomes equal or o0 the pressure of the heat

insulation layer pastieAs ethieneiorentheutershehbiRcanarithsiand Meptiresswedol thatPLNG. Even
though the inner shell 521 is manufactured to withstand a temperature of -120 to -95C, the PLNG

having the B vensissaienm3xsion daryuntedwiarsghraassnuibes, obarsingidediodstre of 17 bar
e puer shellgazThe storage

and atemperature of -115G, can be stor -the.inner sﬁlell 21,
container §§‘é %%\{/ %%évge%%irilgﬁ% %%Eﬁ] e%?]hg )élégvkée%?elgsu?esaaﬁlg mperature ition in such a

staterthat thetpetesshelseZatiddie. hehdrgulation:layel pNGI23dIeissssmMbesinMsaamwhile, the
inner shell 521 may be formed to have a thickness smaller than that of the outer shell 522. Hence,
when manl}?&féﬁﬁm@%é‘%%ér‘@@%ﬂfainer 520, the use of an expensive metal having excellent low

temperature chaf%%teristi%:ld%z;)%%% gg%(éuggg ctﬂ% eﬁ@%@@gl ié)rfl é%y%%?%%%gé _i§3i@s&%$qﬂg a space

between the inner Shell” e outer s and Is made at insulator that reduces a
heat transfeskliagditanl the aatisuirdidivlayerapsrh R3xidayihacdnsinhetadianimade dha material
such that a pressure equal to the internal pressure of the inner shell 521 is applied thereto.
addition, the recycling unit 240 may include a recycling liquid supply part 241, recycling
15 liguid lines 242, first valves 243, and second valves 244. The recycling liquid supply
part 241 supplics 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
ends and rear ends of positions connected to the recycling liquid lines 242 on the first
20  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 recveling liquid supply part 241 may use high temperature air as the recycling
liquid. By supplying the high temperature air to the heat exchangers 230 using a
pressure or pumping force, the frozen carbon dioxide may be changed to a liquid or
25  gaseous state and removed.
The LNG production apparatus 200 according to the present invention may further

include sensing units 250 and a controlling unit 260. The sensing units 250 are

installed to check the freezing of carbon dioxide at the heat exchangers 230 so as to
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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 15 is injected into the inner shell 521,
and protrude outward. The connecting part 524 may be connected to an external injection part 9a for
injecting the LNG into the inner shell 521. The connecting part 524 may be connected to the inner shell
521 through the buffer part 525. In this case, the outer shell 522 may include an extension part 522a
that is provided at one side and encloses the connecting pail 524. For example, an end 20 of the
extension paiirbP 2z migylsercannesatediie; heuektertal irjigctothpart9a 10gethibe witlntiieisdinnecting
part 524. The buffer part 525 is provided between the inner shell 521 and_the connecting part 524 |
in order to%ﬁ’fﬁ@ﬁ%}‘fﬁ%ﬁ%ﬁcﬁﬂﬁfﬁét&?ﬁﬁ% suree g s 38 bk rontels dhefishit isrrdused by

heat gene%tﬁ, sfﬂ? gggi%%?}agﬁ% %1%%%{?{ gi@géllzggiﬁégﬁ%qgntration on the connecting part 524.

In addition, Tike in this embo er part y be provided in a pipe shape that forms
joint parts 525b, hetboands miwhicR &reloahneotdd40 dhehinjectial porh &2 Fhcafeetiegonithecting part

524 bg a flange joint or the like. Furthermore, the buffer unit 525 may be integrally formed between
the infer stERuAiGHAGREEBhRIEEhGHIE BD8e SIEnalOUHB MRS SIS BifFér BartB25 may

have a 'OO&E&%#}B%ggﬁs@i%e%gmgim&mgq{ég{ B ARG A SNURIPOROITA Whose

plane shape Is 5po , for éxample, rectangular. own in FIG. 32(a), the buffer part 526
may have dsiagteddopt 52ba\2Hd3e plandfshapersleindilas. rasisti an tin thtGie32 s therbuffer part
527 may have a coil shape with a plurality of loops 527a. The coil may have a rhombic shape whose

width is gradbrally FEBuHR FPatROlE e PRIWERY Botheetfsy tHagebifvith steRlve Pk 454 p¥4 05262 and
527a may [ediuce, sNacks LaLRRbLaY %%Hﬂ%f?‘ﬁ]&?%ﬁﬁ%m%f@%%@rhﬁgﬁg)é%%nger ¥g033is a

configuration diagram showing an LNG production apparatus according to the present invention. In the
LNG1prodUdiocasppadainiiz2 Gihaccardingltots gragent ER@athghe@td or vaporized by the
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
15  installed at rear ends of the heat exchangers 230 on the first branch lines 221 and
measure a flow rate of LNG.  Therefore, 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 heat exchanger 230.
In addition, the sensing units 250 may further include carbon dioxide meters.
20  The carbon dioxide meters are installed on the first branch lines 221 and measure
contents of carbon dioxide contained in gas at the front and rear ends of the heat
exchangers 230. If a difference between the contents of carbon dioxide contained in
the gas, which are measured at the front and rear ends of the heat exchanger 230, is
equal to or larger than a set amount, it may be determined that the freezing of carbon
25  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
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15 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 dehydrated 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, so as to remove carbon dioxide
frozen at the heat exchangers 230. 20The LNG production apparatus 200 according to the present
invention may be used to produce LNG and PLNG pressurized at a predeteimined pressure, for
example, R M6 leaolediaingaredsilike af 13 d0R hbapandatefitheraterexchifeto 296 @here The coolant
supply unit 210 supplies the heat exchangers 230 with a coolant for a heat exchange with the natural

gas, 5o thaPerEcRARFA &N dirsnde 2tHe heRi Bt HaRGars /S92y berantolichigers 230
are inﬂa"%%ﬂ%ﬂ%%'ﬂﬁ?ﬁ"%@f ﬁ@&@éﬁﬂﬁﬁigf‘%&?ﬂ Rrapehed Lo ibe.Hehy %@Mgmw%@as supply
gas supplied from

line 220 and are connected in parallel. The heat exchangers 230 cools the natura
the supplytiaetB2Gibyzangheficetehadge iditivthercaolantsupp fedtfomhthgcodlantostpplngnit 210. By

making the total capacity exceed the LNG production, one or more of the eg; exchangers 230 may be
kept iﬁq a sHRGIRP sters \%ﬁ&?fﬂ@?&ﬂ#@hﬁ@gﬁﬁﬂﬂ%ﬁﬁ%@f%ﬂgﬁéﬁégi@ ‘fﬁlé‘%glfttggéhanger may

be determipgd, ConsIEINGP.inG LG RIRAHGHAN Af dhe, eatire.Rlanisn £ ALAxamplsvhep. the heat

exchanger 230 manages 20% of the total LNG production, ten heat exchangers are provided. In this
case, five heat exicharigessdidyabe dsiderviandatiibaofivets aay tepkept dyasstandigyadiateiiEhis
configuration may stop driving the heat exchangers where carbon dioxide is frozen, and may drive the

heat exchabgEr AT EEERTRE AN SRR BRRARIMA G TE1R SV I DS TR FEZ8IPRarbon dioxide.
Therefore, the tofal 4 NG, RICEHEYORLE e ENfiE ﬂ%ﬁﬂ@g@?N&ﬁé@@@é@&%ﬁ%’}?@%%@se%e recycling

unit 240 selectively supplies the heat exchangers 230 with the recycling liquid for removing the frozen
carbof diokidentinstaathdéshestatgratgdrscinr sobditipnathies 8d Yoimd) aifiit@ABAthy ihbtutieaterecycling
iquid Suppilg/ igsatgll%g]%b rf?ggtcggqhe sea by buoyancy. The storage tank carrying apparatus 310 1s
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
15 includes a loading table 311a and a rail 312. The loading table 331a is lified up and
down by an elevating unit 311. The rail 312 is provided on the loading table 331a
along a moving direction of a storage tank 330. The storage tank 330 is loaded into a
cart 313. The cart 313 is installed to be movable along the rail 312.
In this manner, shock applied to the storage tank 330 may be reduced as compared
20  to a case of carrying the storage tank by using a crane. In addition, if a plurality of
storage tanks are connected, a large quantity of cargos may be transported over long
distance. Therefore, it may be more efficient in terms of costs than other transportation
means. Furthermore, it may be more effective to the transportation of a relatively
heavy storage tank because it is not a method of lifting and moving the storage tank,
25 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 storage tank carrying

apparatus 310 may be fixed on the ground or may be installed on various transportation

apparatuses.
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15 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 ends and rear ends of positions connected to the
recycling liquid lines 242 on the first 20 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 maysusedighhiemperatireicasNie se oy peudig-Bydsupp!yirg daentiight
temperature air to the heat exchangers 230 using a pressure or pumping force, the frozen carbon

dioxide maydsevenanged foragritukol Hogasedis seate aidueAIRRS. mﬂg Heotltion
apparatus 200 @%%2% Q E?%gé’fﬁ%ﬁear%%'s%’gs%{{%”o?ﬁg gg%%{‘%‘éd&%%”g%%g‘%% 239 g‘?”g a

controllingrﬂerlﬁt e sensing units are’installed to check the Ing of carbon dioxide at the

heat exchaigers 230&R2% ool MENREPRY Bbithe reeychBy ligyidiodhaheataxehangers 230.
The control unit 260 receives sense signals from the sensing units 250 and controls the first and

secoritl vafvsaahef aaperiphifaithefeesating i ehnds ppayprmperaturp ansbh e miesHIt260 checks
the heat exchangers 230 where the freezi f the 5 carh ioxide accurs, hased on ense
signals output frglrr‘rl’L a g“snéh%%a S %q%@?fgfbt%%ﬁrﬁ%% uée#;%iy%ﬁﬁlgaﬁhsﬁ% tg)%tﬁlecﬂ%%exchangers

230, the congllingNit@an ploses the fisstoabed 24310 cuboibthiesypgiycefiae baptaligas to the
heat exchangers 230. Then, the controlling unit 260 drives the recycling liquid supply part 241 and
opens the kedsa Ravedmristsp plythissiaege naisnldhs ingdeeak BecHargersPsm oféerhe carbon

dioxide frogep g the heq! exchanae s 230 aredituelied grvarofizerh by NG eerCling Jquidand then
removed. Meanwhile, the ton roﬁlng unit A may supply the recyclllng |qU|cftot e heat exchangers
230 uptil atpektirgds4n BYR counting operation of a timer. Like in this embodiment, the sensing units

250 may include flow meters that are 15 installed at rear ends of the heat exchangers 230 on the first

branch lines 22 &riden@alufdG A6wihstsleratng et Brarie vatssid leadivalibimeébtuiBdiby the
sensing unit, 25015 egyal to fife're%%%?}g 2 4% é’l%%%n%%ﬂ%’ ??ég&ta%?“éi&?ﬂé*lﬁ‘é %%Jffg%&%%"f carbon
{ . : ; .

dioxide occurs In the corresponding heat’exchanger . In"addition, the sensing units 250 may further

include cadyqn diexidecmetess 3 20 uhe cachop ditxigayteters areviistaliediondttie firstbraech lines
221 and measure contents of carbon dioxide contained in gas at the front and rear ends of the heat

exchangeriasiabeds d ameriteobbafe sttt dhtelordbicabbn ibkide berparadisenthglds, which
are measuie AN A H52L SRR OHDEPSE XBRAS GillP RAAMURY [ORNIAN & et

amount, it may be determine eezing of carb
rotation around a hinge coupling part 311c¢ disposed under the movable foothold 311b.

When the movable foothold 311b is folded upward, it restricts the movement of
the cart 313. When the loading table 311a is elevated to the same height as the quay 5
by the elevating unit 311, the movable foothold 311b assists the connection between the
20 quay 5 and the loading table 311a. Therefore, the cart 313 may be safely moved to the
land. In addition, an auxiliary rail 311d connected to the rail 312 may be installed on a
plane facing upward when the movable foothold 311b is unfolded downward.
In addition, the elevating unit 311 may use various structures and actuators in
order for elevating the loading table 311a. For example, the loading table 311 may be
25  movable vertically by a plurality of vertically expandable connecting members, which
are slidably connected to a lower portion of the loading table 311a, or by a plurality of
link members, which are linked to a lower portion of the loading table 31la and are

vertically expandable according to a rotating direction. Also, the loading table 311a
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25dioxide 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 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 aggrninkeatexshanges: tharanireliaes aunit 260 stepsdherangrationd<idhe edskesponding
heat exchanger 230 by closing the third valves 270 disposed at the front and rear ends of the

corresponéihachidgesihaisgepyiBaer witighss sueryier Iy arevaraitlicHESHEISd a front view, respectively,
showing a floating structure having,a stor tank carryi paratys. a cording.tot eprsgent
vention. As shomn i FIde S aLa o KT TSR T TR EeBIRel

invention ipelgies@asiorage 130k CArping-apRid RUB 310 baghafidater 32 Hhle floatenistestalled to
float on the sea by _buoyar)gg. The storage tank carrying apparatus 310 is installed on the floater 320.
The fldateeBROg¢thirbrE il rgech Bk thestdey o the Sempropiiets vadsdnot e siBYage adiittcarrying

10 ' ' [ ingGl load] bl 1 d i1 312. Th
oncing ST A TAA by I VARG L SE e PP ) e e e

an elevating unit e ral Isp n the
loading tahlg: 33damiengha Mavisgrdiredtignm &hstanage Tank 380rabeeataragetankiBafiscloaded into
a cart 313. The cart 313 is installed to be movable along the rail 312. In this manner, shock applied to
the storag8¥anko330M 1Ay HeaeHiicdiFaEoRTfarety 26 AVedsevst dans/iflttResiorayddthk by using
a crane. | %ggitg,o a,tiig; a IH%%IQ fa%tgfr@%%.tanks are connect_ec_:l, a !arge guantity of cargos may be
transported over long distance. Therefore, it may be more efficient in terms of costs than other
trangportation maais:dhvtbeness, maybelnpsariablyeliaihidialispdtatgnoheokalatvely heavy
storage tank because it is not a method of lifting and moving the storage tank. 25 Although it is shown

that the stétdhe RaHRBAT RS b gatatud Ba sresaerstank d Yhitheassier 320t bresehtdiftféntion is not
limited theggto, The SIorag6ank GaNIng ARPATWS SH3y B, R lxed.PRhg &Iy Rd R'saay be

installed on various transportation apparatuses.
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
15 313 in order to protect the storage tank 330 from corrosion and external shock.
For example, the cart 313 may be connected to a winch through a cable and be
moved along the rail 312 by the driving of the winch.  Also, the cart 313 may be moved
along the rail 312 for itself by a transfer driving unit (not shown) that transmits a
rotational force to some or all of the wheels 313a.
20 FIG. 37 is a configuration diagram showing a system for maintaining high
pressure of a PLNG storage container according to the present invention. As shown in
FIG. 37, the system 400 for maintaining high pressure of a PLNG storage container
according to the present invention may include an unloading line 410 that connects the
storage container 411 to a storage tank 6 of a consumption place to thereby enabling the
25  unloading of PLNG.  The system 400 may further include a pressure compensation line
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
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The storage tank 330 may store LNG or PLNG pressurized at a predeteimined 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 5formed of a material that sufficiently withstands a low
temperature and a high pressure. 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 bgtygen thatsidet structdrerrf thersieragectank amgethe iRsidptRinthe Meragedanknin order that
the internal pressure of the dual structure is balanced with the internal pressure of 10the storage tank
330.  Aumhedingrimed Hbenabletchatigasding 10f dieBk&GHa D HifirfdoraBretank & Pyatubitical
direction. Epr example, the. el ing unit 311 elevate the loading.table,311a from thg floater 320
up to the tct)%eop raescﬁ%@ g?ih%eg/%{ﬁg fodthold® gﬁgb #ﬁ?fgﬁeﬁ%@%ﬁ% g%tgne%ﬁdg%?@éﬂg s%%s of the

loading tahig|3ddiag The Mmoviebie feotheld J&@dd bprevisies:porvingrpadiseiiae cak 8184y being
opened through the downward rotation around a hinge coupling part 311c disposed under the movable

foothdld 3PIBNG cawhemninadadinalsldhiosiprars 3anh 4ororidy thswaresuts edthad IEGhtvsthent of the

cart 313. When the loadin tablei la,s elevated tg the same hei the,quay 5 b dtgle elevating
unit 311, tﬁ%%%\%%%%g %%ﬁéi 'as@s sefr%ocr:%n&n% ?%%r%}e%rfbgiegﬁt ec%%u%, n!a%e the loading

table 311a. Thergfgieutheagait 343 Mmayibevsateleanovid iexbepanidnl b fadditoragnalkxdiary rail 311d
connected to the rail 312 may be installed on a plane facing upward when the movable foothold 311b

is unfoldecPerswitavardher refiyesientivnowe didfathgcosiaed drsige ke wiaslmstthe et Gid actuators
in order for elevating the I%a%iggﬂ@grle ShE3: Fonexample. fhe léjadfﬂ%ﬁbcl: s%l%%']gé% fiign movable
IC dab i W re slida

. accunilu a% :
vertically by a plurality of vertically expan e connecthg members, which are s y connected to a

lower portieh ROiGenaadiaditaiie dlitaedr b awaiuealiyeairiskarsamiyess, inhithciie iokedlo a lower
portion of the loading table 311a and are vertically expandable according to a rotating direction. Also,

the loading'ipts S BLNE e Bre i biraknhdisronkitl previesod tevigYoreemst Byt
12 5 et B ool e D R i, M AT e, a0 m
pair of rails;glbddiay1he provided. The rails 312 may be
The pressure compensation line 420 is branched from the unloading line 410 and
15  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
natural gas when the natural gas supplied to the storage container 411 through the
20  pressure compensation line 420 contacts the PLNG stored in the storage container 411.
The wvaporizer 430 vaporizes the PING supplied through the pressure
compensation line 420 and supplies the vaporized PLNG to the storage container 411.
Therefore, since the natural gas vaporized by the vaporizer 430 is supplied to the storage
container 411 through the pressure compensation line 420, the internal pressure of the
25  storage container 411 reduced during the initial unloading of the PLNG 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
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5 arranged in parallel such that they have the same width as rails (not shown) of a train 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. 10A plurality of wheels 313a
which are movable along the rail 312 may be provided 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 a&%?dﬁ%ﬁ&ﬁﬁ%%&ﬁ%@éﬂh&%@ﬁ%ﬂ& additien, pioeeithe Alorageatapk33eis mounted
ala

on the cart 313, nk protection pad 313b made of a steel may be installed on the top surface of the
cart 1531 34if0orderder proteleth® OXor adectaik B3@rftsrhivdhosiorsganthekter b shosknptidRor example,
the cart 313 may. b%c nnect &g a winch through a cable and be moved along the rail 312 by the
driving of tREFirlBAA ng&ﬁg %‘313 may be moved along the rail 312 for itself by a transfer driving

unit (not shown)thatpansmitsay Alatianadares o soRePLalkpitienvhesls 343 2 G 87 is a

configuration diagram showing a system for maintaining high pressure of a PLNG storage container
according tophBadresdhe istvergiommashion.in BiGe@Tetias yheeR YO ifer Hifmditing Wigh pressure

of a PLNG storage container accordin he present invention may.include an unloading line 410 that
connects tﬁ8r’5‘f8%é’§cé oﬁ?&ﬁggr(}%?%%ﬂt r%é%ll%op\ﬁ]f?%“gfc %?ﬁles]ﬁﬁ% 10N P gcaé]?oatﬁ%rgﬁy% €nabling the

25 unloadjpg ek PMYGs Theegystem 400 may further include a pressure compensation line 420 and a
vaporizer 430 in order to vaporize some of the PLNG unloaded through the unloading line 410 and
supply the vaporizeddditiiG tththecenpeageocoftdings 4ngatidse unldxliRyPineliaco #ithbleShthe

unloading of the PLN connecting, th orage cqntainer. 411 .storage tank 6 of the
consumptiSﬂn&’ﬁ‘E%S%? o, %ﬁ&’ﬁ?ﬁ%%&?#& ﬁne 41‘681@53 ?égoﬁ%hﬁn?oa tiggncl)? éwzegﬁﬁéwé 9% the storage
tank fyby enhnihespiessoee Rf the fibie staramhén the storpgeitaine B4 Byexiendingdhe
unloading line 410 from the upper portion to the lower portion of the storage tank 6, the 5PLNG can be

unloaded istorte stokafedtaniealyy wihpdirepeésbar8loNthdPiudistotedhn grandisrage tohtainer 411.

Furthermore, the generati fB can be minimized.,  Ifthe unloading line 41Q.js connected to the
lower porti&ﬁ{%‘% e(te% o%%@tgﬁlﬁ %%;r?o%ritso RoFtRerre u%tetgﬁ amount %?C%B 'ge%fé?%ie E:during the

unloading, tha kM iBeccuMwatedt@mithajkuaes RRigghofih eosieragstiankod e thisgase, the
generatloncontainer 411. In this manner, the PLNG transportation efficiency can be improved.

15 Furthermore, in the system 400 for maintaining high pressure of the PLNG storage
container according to the present invention, the vaporizer 430 and the compressor 450
can be complementary to each other. Therefore, if an amount of BOG generated in the
storage tank 6 is insufficient to maintain the pressure of the storage container 411, the
load of the vaporizer 430 is increased. If an amount of BOG is sufficient, the load of

20 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
heat exchanger according to a thirteenth embodiment of the present invention liquefies

25  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 exchangers 631 and 632

and supplies the coolant to the liquefaction heat exchanger 620.

The liquefaction heat exchanger 620 is supplied with the natural gas through the
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10 of BOG may be further reduced. However, the pressure may be insufficient to stably 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 15 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 reductigndmdiePressre afdhngwinsdeconiainesdhiosdewarad sy imnpeniathg: e liguefaction of
the natural gas when the natural gas supplied to the storage container 411 through the 20pressure

compensatioriltisecadoachnestistior NG Sisreepirerd Somdest atanssrall and THOYdPbrizer 430
vaporizes the PLNG suppliegd through the pressure compensatiqn ling,420 and.supplie vaporized
PLNG to tr%ms%!irté%ne %%%tél%?elrsﬁof P}gge%rg, Ssﬁ%%%&)tﬁesrsl% Sr%?%’as%%%gﬁz%al b%/%?l%néattggrizer 430 is

supplied ta:gagstoraBRIcaRipRE V4L fhsouhvile piesIlEe passpensatioméne<sdd, hisdniernal
pressure of the 25 storage container 411 reduced during the initial unloading of the PLNG is

increased. cRAkzaESIBCtha el pegsurbhefapidre enaine sitiindiausibrliondisiimed atghove a
pubble Poiphpressue AhARE BN RS YSIRD. 000 hARIAING. DA BIRSRLIC g RENC storage

e
container accordaﬁ%g fo the present invention may furthet include a iIne 440 and a compressor
450 in ordegxdeeollest BOWRIChIgiganefatadligibRciondgatankiohthe 600suphanace, in the
form of LNG. The BOG line 440 is installed such that BOG generated from the storage tank 6 is 5
supplied tdhpdigisiied sahtaheas1 ikpyhcofcRagase BO R MOV iRIbWeFPFOHHIf of the

storage coptainer.411, a temperature.change is minimized and. lecti teaf is jpcreased.
In addition,et}ﬁ1 eggtr%rﬁfelgg rb 5%?&%%%3%2%%&?%% I%e@%%%%c&gén%ﬁ%gs%%%ég ?gr/%éﬁesses the

BOG supplied ¢puphitbalRD& linead40d anchstbrasthead 6ecompressed BOG in the storage container
411. Therefore, The BOG generated in the storage tank 6 during the unloading of the PLNG is

supplied to the detipiadhisy ambodiratiihtheecadistipraugrbmersptd b P drmerdnisrassor 450.

Then, the ﬁrs Uz6d BRG I3 %Qge&%égn%&@%?ngx%%ﬁ’%h #0s; lowerestian Qi g siraae
container 411. transportation e d

ETQHﬁfhls manner, the PLN iciency can be improved.
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
15 exchangers 631 and 632 may be made of aluminum. Also, some parts or portions of
the coolant heat exchangers 631 and 632, which need a heat transfer due to the contact
with the coolant, may be made of aluminum. In addition, the coolant heat exchangers

631 and 632 may be included in a coolant cooling unit 630.
The coolant cooling unit 630 cools the coolant through the first and second
20  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
liquefaction 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
into a gaseous coolant and a liquid coolant by a separator 635. The gaseous coolant is
25  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 second passage 631b of the first coolant heat

exchanger 631 by the liquid line 638b and is expanded to a low pressure by a first Joule-
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15 Furthei wore, in the system 400 for maintaining high pressure of the PLNG storage container
according to the present invention, the vaporizer 430 and the compressor 450 can be complementary
to each other. Therefore, if an amount of BOG generated in the storage tank 6 is insufficient to
maintain the pressure of the storage container 411, the load of the vaporizer 430 is increased. If an
amount of BOG is sufficient, the load of 20the vaporizer 430 is decreased. FIG. 38 is a
configuration diagram showing a liquefaction apparatus having a separable heat exchanger according

to a thirteenth,gahqdimephREtasdarassnt invemiQton 148 8ROWN MMHEHG (RSliguidtusal assiquefaction
apparatus 610 having a separable heat exchanger according to a thirteenth embodiment of the

present invepnbedlitpugfies@Bprsasor 0 Gadhthrehgh Bind avesadrapdcwitthe dostarndbyna liegiefaction
heat exchan% r 620 g?% de of a stainless stﬁe , a%zl cools a coolagggay c@glant,E heeast éghu%ngers 631
and 632 arfd gﬁﬁ%ﬁe & B3I AR TIRE TRy Se Pl RRAPLSEAngLr 6207 The Tg e icisR heat
exchangerfgQtissuppligsbyyill the natural gas through the liquefaction line 623 and liquefies the
natural gas through a heat exchange with a coolant. To this end, a liquefaction line 623 is connected to
a firstiassage 621adshidoa.cthsiaepbirguiaionIthe6e8ds Bsnhetdiaesursccothpasiilehes2. The
natural gas and the coolant, which res ively pass thrqugh the first passage the second
passage, g %%%8%%@8%?‘6 evﬁﬁtggéﬁ%%%%%ﬁ%%ﬁ?ﬁ%r |00r%%n 0 %aé %ﬁcugfl ethlﬂgt')lr%%fetgtaef(()g}ﬁanger 620
may be mage:afra slainiesssiert Rawe\Esihadaressph Rt ishes invtegisRiekn bame parts or
portions of the liquefaction heat exchanger 620, which contact the liquefied natural gas, like the first

passage, cxakatteo GVithstadeba be/eepiie terifofhmxeandiaihpeontiaé ©f a lotinessEtdd! An the
liquefaction line 623, an 10valve 624 is installed at a rear end of the.first passage 621.  Like in
this embocr}}lrlﬁ%ﬁgﬁﬁféﬂ%%g%ér? hé%%%xgﬁgﬁigagrss%%@ﬁa% maély Fﬁaﬁ%‘észdlﬁﬁ?gﬁf;‘}eé crogfglnt heat

exchamgergs feriaxasonries firshandisesant coalandhestiexchnngearsaband:Gedt Alshatlercoolant
heat exchangers 631 and 632 may be provided with a single coolant heat exchanger. The entire

portions ofétheasgolnthinsbpasn gsehbngbiked Bt gadlenhpbysbaneriddt aluminum. Also, some parts

or portions of thefﬁé’%%m, he s 631 and 632, w a hefslatn gansfer du%tg the contact

. CT" COOEttSTe Qar%g%‘ves COT €851 tPllg'cg: ﬂ?(% O CORPICSS
with the coolant, maybe made o AldminuR. n aggﬁlon, the Coolant heat exchangers 631 and 632

may be inakdeskinascooka, caalingwiit63Ghatheranelass kaelinghuait R corlgike addant through
the first and second 20 coolant heat exchangers 631 and 632 and supplies the cooled coolant to the
liquefactiohéné sxebatesnderloomly shihinerpridrdeRighransse geflakh Vi i sHPEYdiquefaction

ot e R et Py Ty, 0 and Lo e
coolant by & safRBIoRERmphggaseiliseomiaiahiss supplied through the third passage 631c.
The second coolant heat exchanger 632 cools the unexpanded high-temperature coolant,
which is supplied through the first passage 632a, by a heat exchange with the expanded
low-temperature coolant, which is supplied through the second passage 632b.

20 Furthermore, the liquefaction heat exchanger 620 is supplied with the low-
temperature coolant expanded through the first and second heat exchangers 631 and 632
and the second J-T valve 636b, and cools and liqueﬁes.the natural gas.

FIG. 39 is a configuration diagram showing a liquefaction apparatus having a
separable heat exchanger according to a fourteenth embodiment of the present invention.

25 As shown in FIG. 39, like the natural gas liquefaction apparatus 610 according to
the thirteenth embodiment of the present invention, a natural gas liquefaction apparatus

640 having a separable heat exchanger according to a fourteenth embodiment of the

present invention includes a liquefaction heat exchanger 650 and a coolant cooling unit
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25 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 second passage 63 Ib of the first coolant heat exchanger 631 by the liquid line 638b and is
expanded to a low pressure by a first Joule- Thomson (J-T) valve 636a along a connection line 638c.
Then, the liquid coolant is supplied to the compressor 633 through a third passage 631c of the first
coolant heat exchanger 631, and is compressed by the compressor 633. Then, the subsequent
processesgiie repeatRdcBinisdditianeibecealingunkpali ekpadsatiehigh preskukdiepdlant, which
has passed through the first passage 632a of the second coolant heat exchanger 632, to a low

pressure U}aﬁf@é@ﬁdhﬂp%l%él%%‘ﬁcéﬂﬂg@uﬁﬁhe% trelédoladtt lfﬁéelfe!ﬁi}gi‘éé%% fiedPegehanger 620.
o Bl S SRS Neceootll IR LIRTRRP LR s rlvalieiehe I ouon 2

coolant sup nd supplies the compressor e coolant through the second

passage 68zhaf the:segongheoplest hadt axghirpoae G3dladdctwahird passhge:Gdtionfike first
coolant heat exchanger 631.  The after-cooler 634 removes a comﬁ[rrﬁ_ssion heat of the coolant

compPessed e &SfhprddsorBEan het i SErEeH fark bt Bt dIaR IR URditBRSTHRMRAE coolant
heat exchanger 631 cools the unexpanded high-temperature coolant, which is.supplied g% through the
first and sé)ggﬁlg psgmss%é:gg%ﬁtgﬁld %téglé,jagy é%eat exchang wiﬁgtﬁe expana(?gd low-temperature
coolant, whighrigsupplied thresaihtiam thidthpassdge Hpieedihmsanondvadblanshéaidxaliamger 632
cools the unexpanded high-temperature coolant, which is supplied through the first passage 632a, by

a heat exchidfrgeenbetneexiheitediavwiastipi fagtlidceost e drerPriRiided through the second
passage 632b. Furthermorethe liguef 850@ %ghggge&%g s, supplieg wigh,the ;
Iow-temperature%ggo%)ﬁgtlge%pacﬁggﬁghl%%%r%the f?rs and second heat exchangers 631 andls632 and the
secory J-ExalvafBhbmand tookfanidliGeefiesdie patasal, gasa corhp@s8P A ennfigurfition diagram
“showing a liquefaction apparatus havinq@a separable heat exchanger according to a fourteenth

embodimefitaethébraskitnplientisncooni dasm S MAsETIES 80! 4iRE HiecRakral e ShiehERtion
apparatus g0 a%%r%&%%éqh%%i GeNtRemnodiment ol Je.Ar %ﬁ%iﬂ%{??@gm}ﬁa&g@m@

liquefaction apparatu separable’heat exchanger according to a fourteenth embodiment
of the presgnt ipasioBdnglufl e acdiglaaidetior:tvbah gachéhgey 650@:gnddcotianndcolimdemnit 660.
The liquefaction heat exchanger 650 is supplied with natural gas and liquefies the natural gas through

a heat exchEngeol#th cHiflaRavrReTian Rt s HBaEe Gvih GEr 8BBIENHe 0P 2 LtainIdlS steel. The
coolant co HH%}%Q&%?%%?@&&%E fgolanL by %g@%@’@é%a&eﬁ?é‘@8&%%&9@9&%@@%6@? fcooled

coolant to the fiquefaction heats exchanger he coolant heat exchanger 661 is made o
aluminum. doesdiiptions tfethe sameéatanfiguratioficandipaiisussthe daturedgas lighefactidrnsapparatus
610 according to the thirteenth embodiment of the present invention will he omitted, and.a difference

between t éiﬁa%’éfé’a‘fi&?‘fééﬁﬁ?éé‘\ﬁﬂpb"élaé %%?Mhree—way valve.  Also, the flow

distribution valve 666 may be a plurality of two-way valves.
The coolant heat exchanger 661 cools the unexpanded high-temperature coolant,
20 which is supplied through the first passage 661a, by a heat exchange with the expanded
low-temperature coolant, which is supplied through the second passage 66la. In
addition, the low-temperature coolant is distributed to the coolant heat exchanger 661
and the liguefaction heat exchanger 650 according to the manipulation of the flow
distribution valve 666. The liquefaction heat exchanger 650 cools and liquefies the
25  natural gas by the low-temperature coolant having passed through the coolant heat
exchanger 661 and the expander 665.
FIGS. 40 and 41 are a front sectional view and a side sectional view, respectively,

showing an LNG storage tank carrier according to the present invention.
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The coolant cooling unit 660 compresses and cools the coolant, which is 10 exhausted from the
liquefaction heat exchanger 650, by a compressor 663 and an after-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 665, and supplies the coolant to the liquefaction heat exchanger 650 or supplies
the coolant to the 15 compressor 663 through the second passage 661b of the coolant heat exchanger
661, according ta shadswanipalaioniohadloy distriNaionalyedbbinbikarndhfoembotimgns, the flow
distribution valve 666 may be a three-way valve. Also, the flow distribution valve 666 may be a plurality
of two-wayhaleset hevepbninis e seset FinGerBeTBE IS B emexpange i pi-tefperdiife coolant,

20 which i ied th h the first 6l - '
P A R

low-tempenaiugeoatant Theistebate ddevihiegoeltanipheat exchanyedG ek andalhel liguetadiion heat
exchanger 650 according to the manipulation of the flow distribution valve 666. The liquefaction heat

exchangerdsgtivomdadangiedisehensn st d1vds B e 1ddrddmpdrdt i e aBhPRIESMg passed
through the coolant heat exchanger 661 and the,ex e : I anel 41 ront
sectional v?é%vufr?grapgl ‘é”%“"eé’ﬁ% Sie O,ﬁggdéef%i%e%?&s%j}\}v%%gn n (I)_'f:N% sﬁ%gasgzggnk%{gﬁgégr according

to the presaitivastion. insertds &hiowheiRcketivé Qpndngt, The i Guplarage woniaifiestcardier 700
according to the present invention is a vessel for transporting a storage container storing LNG. The
LNG storagecepatamrirEarsieardd4hcludes a plurality of first and second upper supports 730 and 740.

The st and seqgod \ane SHOPGYS,T3080EL 740,298 Insialied 2 i sikgsignand,genat

direction on cargo%olds 20 providedin a 710, and partition the upper portions of the cargo holds
720 1o a plusality.af epepiegeddlinSigagaucaniaingmsnpdd, NsEdebhivite theraspectitéopenings 721
are supported by the first and second supports 730 and 740. Meanwhile, the storage containers 791

may store geriErartA& EHPERIEIC10f predb fiz8a 4t a E%g@t%ﬁ?ﬁil’lé’d%s?ﬁ?@f“ﬁr UxArifie, PLNG
P@t&%“%%@réﬁ@%&%ﬁ?ﬁ&s E@fhf.ﬁa%nﬂa@e _d‘%(ﬁgucture ora

having a pressure ofglig 10 %5%% ggﬁl
heat insulafion mem ermmgy e%rnsta ed. The storage containers 791 may have various shapes, for

example, aldpedafoshapasie saaybotiicabpbape.chliadtardaigid 720 may be provided in the hull 710
such that the upper portions 15 thereof are opened. In this case, a hull of a container vessel may be

used as the hull ho comgarhddtel Aweae éggfg'dr‘?écié‘s@‘ﬁrﬁ}‘%gr%&f\llﬁfﬁﬁ e N CRRErR0E Bhtainer
carnek 700tﬂ2:9é6? Sr{aegﬁe(ﬁ%g: 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

are installed on the cargo holds 720 in a width direction and a length direction, and

20 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 width direction of the hull 710, while being spaced apart along the length direction

of the hul! 710. In addition, the second upper supports 740 are installed on the cargo

25  holds 720 in the length direction of the hull 710, while being spaced apart along the

width direction of the hull 710. Therefore, the first and second upper supports 730 and

740 form the plurality of openings 721 on the upper portions of the cargo holds 720 mn a

horizontal direction and a vertical direction. The first and second upper supports 730
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As shown in FIG. 42, the plurality of first and second upper supports 730 and 740 are installed on the
cargo holds 720 in a width direction and a length direction, and 20 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 width direction of the hull 710, while being spaced apart along the length
direction of the hull 710. In addition, the second upper supports 740 are installed on the cargo 25
holds 720 imdhedlengik direfitian of the tpey Hridiitedfeing spacdebhparlaliygvthitvidtir direction of
the hull 710. Therefore, the first and second upper supports 730 and 740 foim the plurality of openings
721 on the*OPPERSHBRIBRY sPeRetafBtholds 720 in a horizontal direction and a vertical direction. The

first and second yoREfURPEriSAnRA7 L mebREkaddodiepRaRRTIRISALIG FaRgo hods 720

by welding or a coupling member such as a In addition, a plurality of support blocks 760 for
supportingstbegidesofitees SWrageyCeniangisd 9l snay bednstaliedtiosoofieherientirepntsns of the
inner surfaces 5 of the cargo holds 720 and the first and second upper su%ﬁ?orts 730 and 740. The

support blodkdh s sugmPHdsHiadiceyd theuisbritfes R aePrE 2 RRAThe itk Al Fidht ofttfie storage
containers (3o MoRHERR HIAcks SRy AN, SHRRAL! RlaRand Rladiti IR UHE gstesponding

to a curvatu he outer surfaces of the storage containers 791, so as to stably support the storage
containersof%he :ddqpieiralitsaimklovon sufpertsiFb@nidycke itdtatied himdesthpocarganboldsi 720. The
lower supports 750 support the bottoms of the storage containers 791 inserted into the openings 721.

The lower $ifp8rE PEiMEF e oBRIRAMIAS ANt GRWARIS 8h the SBITEMETGMHE Yarhh RIS 20.
Reinforcer;@((;lrlwg;amglgnIggf?,sgscgS m@yagﬁggéggﬁiggg{@ggtg naintain e gaps between the lower supports

750. Meanwhile, the lower supports "15 750 and the reinforcement members 751 are paired at each
stordge containes draliplufality of paipeof the0lowsr seppoaidedStndad e saigdorobinéiZ0members
751 may be installed on the bottoms of the car%o holds 720 and support thej(nger portjons of the

t

storage cohBGNerEY S4PTATHh d LhswrBPY Lo RAREF s HEERFSUEIRGE CortARiER A REr 700
according 70 19, the, present i'i‘h%”il%e@@é{%%?té shangRionQlaiashing kuidgsw withewhmedifications,

in order to support the storage containers 791. In this case, the first and second upper supports 730
and 740 miayttoenfixedtanchaupparied20. th& stafrchioresnd dbtas g e e . furttiEherstfdied if the

conventional container vessel js modified slightly, it may? co verte‘%é e ab{e the transportation of
the storagdCcBrRALH<hFogEPA E‘é‘i’ffﬁ?ﬂe&ez Tt HERoAR g% m&;‘fﬁ’é oI StRHBRY Sn a deck

711 $9 as i ansnad RQMAINELBAXER AR2L0gSthaE Wilhdh e SIAROa HaRlaRRISi{&@1791. A

plurality of pairs of the lower supports 750 and the reinforcement members 751 may be
installed on the bottoms of the cargo holds 720 and support the lower portions of the
storage containers 791,
In the case of a container vessel, the LNG storage container carrier 700 according
20  to the present invention may use a stanchion or a lashing bridge, without modifications,
in order to support the storage containers 791. In this case, the first and second upper
supports 730 and 740 may be fixed and supported to the stanchion and the lashing bridge.
Therefore, if the conventional container vessel 1s modified slightly, it may be
converted to enable the transportation of the storage containers 791. A container
25  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.
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FIG. 43 is a configuration diagram showing a solidified carbon-dioxide removal system according to
the present invention. 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 5 installed at a rear end of the expansion valve 812
and filters frozen solidified carbon dioxide existing in the LNG. The heating unit 816 vaporizes the

solidified carbon gicxde.pi{he @ pansionoRine.8 ka:a00 thexselidéies aaenrdiquidediier813. The

solidified carbon dioxide is filtered from the liquefied natural gas by the solidified carbon-dioxide filter
813. Heat ibsupplet froemtihe aatingludét 816:3nassish aaletd 120 thealthdied spipot-thexidtural gas to

the expansion valve 812 and the solidified carbon-dioxide filter 813 is jnterrupted. Thergfare, the
solidified céﬁ%n%&%xﬁién?a eﬁg%c%ll'éc? 5%@ riﬁ?o%afwsm?hgaé(epar%o{in g\slséugﬁsisﬁ]iq%'talled in a
supply line,3dk thraugiy-yyhiah theshighyRirssie natueakgas iesuRphesl. dhaRxpaRrsign ¥alve 812
liquefies the high-pressure 15 natural gas by depressurizing the high-pressure natural gas supplied

through thénstabiely #ine 8%t end Phdhsotisifiesi earvdredfdRidadilfdis Sty mstalidifmdacisbrend of the

expansion yalve 812.in the. supply line 811. The solidified carbon-dioxide filter filters, the frozen
solidified ciﬂ%ﬁedfawaw?n eﬁﬂ@ st%ﬁligaaﬁggnlfﬁlet é@aéa‘ﬁa |8%Z\/easlv%68i%1.%%a?ocﬁ1%?§%nd, a filter
member fog;filtaringroaberpdirride aplidana ke instalied fieaidartie spbidifiedinarborr-diogide filter 813.

Furthermore, in the expansion valve 812 and the solidified carbon-dioxide filter 813, the supply of the

high-presssrbdifitdraiagzenadiatite éxhBlietdf frrmotheptisgsiied L neatetsperiedbentbbididsd by first
and second aon/off valves 814 815. Ta this end,, 25 the first and sec n/off valves. 814 and 815
are installed® tog-f:}g)ﬁctz 4 ﬁg?r %E‘g ]ﬁeat 18 S%\If g%?l %rﬁdﬁw ﬁeg‘tmrgf; dugfxg%qbo lﬁ dslﬁglg% s% ?

theeéxpansion v arear e he so arbon-dioxide
filter B3 inithesyREPpliNeiGhe ndQRLR ANthelesshianatlkal ges damhEhelidsiantetbvalve 814

opens and closes the supply of the high-pressure natural gas to the expansion valve 812, and the
second onfbffwdivéiBas dldens dreraipss thEhexefatest Brtiveligiled praduuredinai¢ligtiakfed from the

solidified_crarborll- i%' %&%&?13 The heating unit 816 supplies he_at to vgporize the solidified
carbon dioXitieof the eXpansion valve 812 and the solidified carbon-dioxide filter 813. For example,
the 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
15  natural gas by depressurizing the high-pressure natural gas supplied through the supply
line 811.
The solidified carbon-dioxide filter 813 1s installed at a rear end of the expansion
valve 812 in the supply line 811. The solidified carbon-dioxide filter 813 filters the
frozen solidified carbon dioxide from the LNG supplied from the expansion valve 812,
20 To this end, a filter member for filtering carbon dioxide solid may be installed inside the
solidified carbon-dioxide filter 813.
Furthermore, in the expansion valve 812 and the solidified carbon-dioxide filter
813, the supply of the high-pressure natural gas and the exhaust of the low-pressure
LNG are opened and closed by first and second on/off valves 814 and 815.  To this end,
25  the first and second on/off valves 814 and 815 are installed at a front end of the
expansion valve 812 and a rear end of the solidified carbon-dioxide filter 813 in the

supply line 811, and open and close the natural gas flow. The first on/off valve 814

opens and closes the sapply of the high-pressure natural gas to the expansion valve 812,
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5 heating unit 816 may include a recycling heat exchanger 816b and fourth and fifth on/off 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 10recycling heat exchanger 816b in the heat medium line 816a. A third on/off
valve 817 is installed in an exhaust line 817a through which carbon dioxide recycled by the heating

unit 816 is ghaustedia Saeoexiariers1s dkadhitd aokel valvellild isfinstadledipropandndclose the
exhaust of the carbon dioxide recycled by the heating{unit 816 to the exhaust line 817a, which is

branched f5febreaeiEupphy sabdslia it ddtish ot valve 814 and the expansion valve 812.
In addition, the sglidified. carbonsdioxide remaval system 810 according t g‘ge r t] tion may
e provided in pHIEHS AT Lo e AT S e B R g o

the carbonediaxidlen otiRks gay-peariaenslidifaey difgoafdhe iRy inrdipkide Rurderahgieprteol of the
first to third on/off valves 20 814, 815 and 817 and the heating unit 816. In this embodiment, two

carboP-didheatne ot Al faeintdachuly arepidingdwalrrsharage’ 1Ak svd lesrdbredibtherétioval
faciities 811mayaltemaley perolyhihe IRilng Aud ecyeing.etéhe cabandipds. Thiggreration
elo

will be destribed W With reférence to the ac ompanying drawings. As shown in FIG. 44, the

following dgsatiptiamwitlibe fhaisedvwiiidng ipfdhe cahsolidifiedioarb oy-dibxidexemayahsitstems 810
according to the present invention. First, if the first and second on/off valves 814 and 815 are opened

to supply Higghepreasise ﬁ%lﬁﬁ&lléa%‘lﬁ)tﬁféséiéﬁg‘h%@omvém% Btttk sddsyamthet and
expand the, ﬁt%%ﬁgéﬁ%e% Ioyep rféc?tgﬁﬁégﬁgl%ﬁgﬁ%i&f‘ﬁf;}f@%‘?de d.ihe.lQusprespuie NG is

supplied to the solidi carbon-dioxide r e solidified carbon dioxide included in the LNG by

the caplingdsyfdtenetday dhehansbontdioxidecfiien Slalititnmsdlidified carbon dioxide is continuously
accumulated in the solidified carbon-dioxide filter 813, the first and second on/off valves 814 and 815

are closed to stah Sirshwprdie s BigHsirstaled Ratararipsthrsudy HEQusBy i 83 hen, the
fourth and &f(t)p{iggli%f \é%éiee?sg?c%%ﬁ ??gg 8&89ﬁ?i?%?ﬂ&gstt@d%‘iHﬁ%%%ﬂ?eat medium to the recycling

heat exchanger atgis supplied to the expansion valve 812 and the solidified
carbon-dioxide fiftes 13} andfhekaligliffed tarhbaddioxipe isndagosiz dd: artlaetydidd do%me third
on/off valve 817 is opened to exhaust the recycled carbon dioxide to the exterior through tr&e exhaust

line 817a. FIIHEUAGEI8Y ChFsiving i i herifodgy sxhaust linc 817a, which is branche

15 from the supply line 811 between the first on/off valve 814 and the expansion 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
removal facilities 810 perform the filtering of the carbon dioxide, others may perform
the recycling of the carbon dioxide, under the control of the first to third on/off valves
20 814, 815 and 817 and the heating unit 816. In this embodiment, two carbon-dioxide
removal facilities 810 are provided. In this case, the two carbon-dioxide removal
facilities §10 may alternately perform the filtering and recycling of the carbon dioxide.

This operation will be described below with reference to the accompanying drawings.
As shown in FIG. 44, the following description will be focused on one of the
25  solidified carbon-dioxide removal systems 810 according to the present imvention.
First, if the first and second on/off valves 814 and 815 are opened to supply high-
pressure natural gas to the expansion valve 812 through the supply line 811 and expand

the natural gas to a low pressure, the natural gas is cooled and the low-pressure LNG is
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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 | 15 performs the filtering of the solidified carbon dioxide from the
natural gas, and the other Il performs an opposite operation, under the control of the first to fifth on/off
valves 814, 815, 817, 816c and 816d. In this manner, the solidified carbon dioxide is vaporized and
recycled. The solidified carbon-dioxide removal system 810 according to the present 20 invention
employs adgyyliemperaiurecsn@ihan carpendieaiberrtiaxigiesrenorakandiiedscavbhieh diokidites carbon
dioxide by freezing it and separates the carbon dioxide. Hence, it is possible to combine with a natural

gas liquefdeaibdgshoedbe LiNthiavchsecopnade J8isTe Mo tsgcarpra-gioedssdiéce dbon 8188 is not

needed, leading.tg a reduction of facilities. In addition, in,the.case that carban oxide is salidified when
the naturaf{éqé%%f% %ﬁ’% sboﬁip%gdsaﬁ%ﬁug%p &Fé’?&%ﬁ% e an%lsi(t)llls 1e%?parq’] e anﬁ)ﬁepressurized

to a low prggsteg htibaipxpansicdyaedt 2ahe solidified carkenldiedidesisfikepptl by ahmechanical
filter, that is, the solidified carbon-dioxide filter 813. In the case that the solidified carbon dioxide is

contirtioudiighararuariumRttastraride MRl IR ilteF e thsdap ki thgurodioxide filters
813 are altomately ysed &O{F&é%'x% the.caran dionde. me Rl ﬁﬁeﬁuﬁls%cﬁ%‘%é%‘éﬁ% howing the
connection structure o?lt]he N storfge container accor Ing to the present invention. 5As shown in

FIG. 45, the canieetionsiructtegs8:10, oi¢he isNappliosdgr contairgmateording: t@ 1lespreskat invention
is configured to connect the inner shell 831 of the LNG storage container 830 having a dual structure
and the exiehdafindjcetonpatioxisdiisiel Shandsheaspliditadktarhon idjesisnipappngesandidingly
connected.e'gocligi end, a sliding connecting part 821 may be included in the connection structure 820.
10 The sliélngcon'necting part 821 is provided at a connecting portion of the external injection part 840
and tlee inner shel«38irda0tder idybéffenadparadabcanttastitr ercthdediahdxpatisiddeofotiie:inner shell
831 or the outer shell 832, the inding connectin% part 821 may be provided such that the connecting

portion of fhdcsigeiariehdbs st de dhththe i}t‘ﬁ"ﬁarﬂé‘ﬁ@f’ Eda%ﬂ%‘ﬁ’agﬁlé_iﬁ?oﬁd%%%ﬁop in which
a displacement ?&C%H(S%térgyﬁlt%ghh%#%g £aRF AN the ermal exPansiok sgs%ﬁ{"%‘i"@”e’ in the

storage container 8 e’inner s 1 stores LNG inside, and the outer shell 832 encloses the
outside of fedither shalS8Picshnhaat indolatiomlayricpaint $Ba-dorytefducingniehperatureinfiluence may
be installed in a space between the inner shell 831 and the outer shell 832. 20The inner shell 831 may

be made ofig¥Htdimmar HicFrsidivigs & 10wAteniperidede gpe carbon-dioxide removal facility 1

15 performs the filtering of the solidified carbon dioxide from the natural gas, and the other

1l performs 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.

The solidified carbon-dioxide removal system 810 according to the present

20 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

facilities. In addition, in the case that carbon oxide is solidified when the natural gas

25  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
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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. Like the previous
embodiments, the outer shell 832 of the storage container 830 25 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 ofifhe peat gRsUBHPRRYGIRALRZIMANEH] @9Yake siRiardy each RiheERyAkennection

passage connecting the inner shell 831 and the heat insulation layer part 833.  Therefore, the outer
shell 832 canbwitkistanttthe pressure of the PLNG stored in the inner shell 831. Even though the inner

shell 831 is manufactured to withstand a 5 temperature of -120 to -95C, the PL aving the above
pressure (13 to 25-bar) Hnd 1eFHBRFAN IR c%lﬁa‘ﬂ?&rn:ﬁ‘f%rcg%ﬁ%%} 5%‘%‘3“3%?; tc?fe:m%arsa%rggg

temperaturg gf idd S sAMBESIRESHRigJangsshell 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 & state that\thehouterisHaIE833. s cmobesanm SrineiulstidillayshpaNGgapeaseeibed.  In the
sliding connecting part 821, the connecting part 822 extending outward. from the, injecti ort 831a
o i ERTT 0 S D) B aF ATy BORn St 6 Rl

formed forHes ngly conn o the connecting

part 823 protradingfre e fteNIRhiRigsioRRALSARd 2A8 ROV isicdfothrigonmeeting part

822 and the connecting part 823 are formed in a circular pipe. One of the two connecting parts 822
and 823 isiinserted il amd Sidiglycdimectod rrrth&4gther shidinslierotneqrdserbitiestion is not

limited theretn. .The connectin 822 and 8 ay be slidingly connected hy fonning their
cross-sectﬁ)?ﬁ%‘?lgﬁa?ﬁggec?grl?’g%ﬁ%ﬁ&@’ggéﬁccfég? HeCBRREctNg Sp%?é%%ﬁa géhd 823 20may have
varioys cross-septiogRishioRehda@mne] kel ar Shanectingd Pe-eonoealiosxséature 820 of
the LNG storage container according to the present invention may further include an extension part

824 extendinerfrompeie Htitemdhidlt saxtckaitibte thie siidimgte duisetng pareBoantEssst e, the

extension part 824 m%ﬁ revetn%hthe influ?n eg ”3,? 1r%xter al e}qé{r%rggwecﬂ% gﬁaich has begn caused by

the 25 exteffara B’é% 1Bt the' s |d?ﬁlgercsohenec Ing par% SRS ditioh, since g gr?agel(s: Tormed at an

end of the gxtegrsion Rark§24viliaxensianipatogrd-mayhetiange o vresiat igdhe axefnal
injection part 840. Therefore, the storage container 830 may be stably connected to the external
injection p&4(Barel the inner shell 831 are slidable along a direction in which a displacement occurs

15 due to the thermal contraction or the thermal expansion.

Meanwhile, in the storage container 830, the inner shell 831 stores LNG inside,
and the outer shell 832 encloses the outside of the inner shell 8§31. A heat insulation
layer part 833 for reducing temperature influence may be installed in a space between
the inner shell 831 and the outer shell 832.

20 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.

Like the previous embodiments, the outer shell 832 of the storage container 830

25  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
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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 separately from the external injection part 840 and be fixed to the extension part 824.
At this time, the connecting 5part 823 may be flange-connected to the external injection part 840 or

may be connected 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 argsligabinapaves: uemihpughtherloadisicensentriedenine canrestingaerien 10
between the inner shell 831 and the external injection part 840 by the thermal contraction or the

thenual expamsionn T hereforesithl 8idrand|thehveictienl drchdayrsmpad Edpansion is reduced, thereby

preventing the lgad cancentration on the jnner shell. 831 the external injegtion.part 840. As a
result, damage g@lﬂ%rﬁy %?H@W%F ontraction’ 8%}%%#96 A o s

Sfmial eXpansion may beprevented.

15Furthermpresthe saatuead igastpsidg therstaras sostaings 830 mawbrmeyead tWithahried insulation
layer part 833 through the gap (tolerance) of the sliding connecting part 821. Therefore, the pressure

of thesheattimspdetior lof el ishte 833 Malho skt haying Srsihiiae torehiausrébbineSfhe _iﬁr‘ﬂer shell

831. As shown in FIGS. 23 to 25, this can,obtain an effect of substifuting for the e i line for
aintaingF B S SO AR e SP e ST b P Pt BB Bt Sl 531,
According {arfihe REpsenl inentiensils posaidentosilicignilysand stably transport the storage
containers storing LNG or PLNG pressurized at a predetel mined pressure. Also, such storage

containers may be addidportdittistotngs sionplaanothfication bf thesexieting cotitdindheabsie In

particular, structures§ ch as stanchion and.lashing bri 5fors rti Qeu er container
boxcs may EETA0 T SR LATel: Thaby e oG St e et R E uring the

storage copfainglogatier pat88 PasPateeatase is provided under the storage container, various pipes
and equipments may be easily installed. It is possible to prevent the loaded storage containers from

obstructing the Sightenglidisgappdoedindgparbrd o tileccepmpecting/Paile $Re extstie cgvefthe present
mvenien o R ST/ e pealls spbedita At a0 ose
and scope 8fd slidingly connected to the connecting part 823 protruding from the external injection
part 840.
15 As shown in FIG. 46, the connecting part 822 and the connecting part 823 are
formed in a circular pipe. One of the two connecting parts 822 and 823 is inserted into
and slidingly connected to the otﬁer; however, the present invention is not limited
thereto. The connecting parts 822 and 823 may be slidingly connected by forming their
cross-sectional shapes corresponding to each other. The connecting parts 8§22 and 823
20  may have various cross-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 shiding connecting part 821. Therefore, the extension part 824
may prevent the influence of the external environment, which has been caused by the
25  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.
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5the invention as defined in the following claims. WHAT IS CLAIMED IS: 1. A liquefied natural gas
(LNG) storage container carrier comprising: one or more cargo holds provided on a hull such that
upper portions thereof are 5opened; a plurality of first and second upper supports installed on the
cargo holds in a width direction and a length direction to partition the upper portions of the cargo holds
into a plurality of openings, wherein storage containers are vertically inserted into the openings and
supported; and 10a lower support installed under the cargo holds and supporting the bottoms of the

storage containgyg jasgried iko thempeningimen; iRt LNGSRRgEcNRIRRSGasiemAggording to
claim 1, further comprising a plurality of support blocks installed to support sides of the storage

containersextana éni Suiverntine Hfitions of thiegraibr Suradevitf the cdeguthoigstamdptie §iet and

second upper supports. 3. The LNG storage_contajner carrier, accordi laim 2, wherein th
support bl r ﬁrS@ﬁ&e@?&%‘b‘?ﬁSﬁ%@ﬁcﬁ%&ﬁ&% grpé%l%ﬁg Fgﬁaé%téqﬁg%%% ngeeﬂ\%flc%r{%l °

containers;and; e sHPRAT LRI BKSTRRAVE S YRP Bt RIADE DU B CUTNAIE time, the connecting
5  part 823 may be flange-connected to the external injection part 840 or may be connected
11l 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 comnecting portion
10 between the inner shell 831 and the external injection part 840 by the thermal
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.
15 Furthermore, the natural gas inside the storage container §30 may be moved to the
heat insulation layer part 833 through the gap (tolerance) of the sliding connecting part
821. Therefore, the pressure of the heat insulation layer part 833 may become equal or
similar to the pressure of the inner shell 831.  As shown in FIGS. 23 to 25, this can
obtain an effect of substituting for the equalizing line for maintaining the equivalent
20  pressure of the heat insulation layer part 833 and the inner shell 831.
According to the present invention, it is possible to efficiently and stably transport
the storage containers storing LNG or PLNG pressurized at a predetermined pressure.
Also, such storage containers may be transported through simple modification of the
existing container carrier. In particular, structures such as stanchion and lashing bridge
25  for supporting the upper container boxes may be utilized in the container carrier, thereby
minimizing time and cost for manufacturing the storage container carrier. Since a spare
space is provided under the storage container, various pipes and equipments may be

easily installed. It is possible to prevent the loaded storage containers from obstructing
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corresponding to a curvature of the outer surfaces of the storage containers. 4. The LNG storage
container carrier according to claim 1, wherein the lower support is provided in plurality, and the
plurality of lower supports are vertically 25installed upwardly on the bottom of the cargo holds, and
reinforcement members are installed to maintain the gaps between the lower supports. 5. The LNG
storage container carrier according to claim 1, wherein a container loading table is provided to carry
container boxes together with the storage containers. 6. The LNG storage container carrier according
to claim 1, ﬂ@g{?&pngégg&g J%&%ﬁ?@ﬁ?%%ﬁ%e@gueﬁed at a pressure of 13 to 25 bar and a
temperature of-120 to -95C, the storage container has a dual structure, and  a connection passage is
provided betweewHik: thindstrodineanfththstoraget contativer lendtke desidibed thithstekageceontainer in

order for pressure balance between an 10internal pressure of the dual structure of the storage
container éﬂd%%’?ﬁ%le%%@ﬁ?% it will be apparent to those skilled in the art that varrous

changes and modifications may be made without departing from the spirit and scope of

5  theinvention as defined in the following claims.
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the storage container. 7. An LNG storage container carrier comprising: a plurality of first and
second upper supports installed on cargo holds provided on 15a hull such that upper portions of the
cargo holds are partitioned into a plurality of openings, wherein storage containers inserted into the
openings are supported by the first and second upper supports. 208.The LNG storage container
carrier according to claim 7, wherein, the LNG is a pressurized LNG liquefied at a pressure of 13 to
25 bar and a temperature of -120 to -95C, the storage container has a dual structure, and a connection

passage isgpioxifed betweeikipggdual structure of the storage 25 container and the inside of the
storage container in order for pressure balance between an internal pressure of the dual structure of
the storage container and an internal pressure of the storage container.

I. A liquefied natural gas (LNG) storage container carrier comprising:
one or more cargo holds provided on a hull such that upper portions thereof are
5  opened;

a plurality of first and second upper supports installed on the cargo holds in a
width direction and a length direction to partition the upper portions of the cargo holds
into a plurality of openings, wherein storage containers are vertically inserted into the
openings and supported; and

10 a lower support installed under the cargo holds and supporting the bottoms of the

storage containers inserted into the openings.

2, The LNG storage container carrier according to claim 1, further comprising
a plurality of support blocks installed to support sides of the storage containers in some
15 or entire portions of the inner surfaces of the cargo holds and the first and second upper

supports.

3. The LNG storage container carrier according to claim 2, wherein the
support blocks are provided to support the front and rear and the left and right of the
20  storage containers, and the support blocks have support planes with a curvature

corresponding to a curvature of the outer surfaces of the storage containers.
4. The LNG storage container carrier according to claim 1, wherein the lower
support is provided in plurality, and the plurality of lower supports are vertically
25  installed upwardly on the bottom of the cargo holds, and reinforcement members are

installed to maintain the gaps between the lower supports.

5. The LNG storage container carrier according to claim 1, wheremn a
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container Ioading table is provided to carry container boxes together with the storage

containers.

6. The LNG storage container carrier according to claim 1, wherein,

the LNG is a pressurized LNG liquefied at a pressure of 13 to 25 bar and a
temperature of -120 to -95°C,

the storage container has a dual structure, and

a connection passage is provided between the dual structure of the storage
container and the inside of the storage container in order for pressure balance between an
internal pressure of the dual structure of the storage container and an internal pressure of

the storage container.

7. An LNG storage container carrier comprising:

a plurality of first and second upper supports installed on cargo holds provided on
a hull such that upper portions of the cargo holds are partitioned into a plurality of
openings,

wherein storage containers inserted into the openings are supported by the first

and second upper supports.

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

the LNG is a pressurized ING liquefied at a pressure of 13 to 25 bar and a
temperature of -120 to -95-C,

the storage container has a dual structure, and

a connection passage is provided between the dual structure of the storage
container and the inside of the storage container in order for pressure balance between an
internal pressure of the dual structure of the storage container and an internal pressure of

the storage container.

61



