METHOD FOR PRODUCI NG PRESSURI ZED LI QUEFI ED NATURAL GAS, AND PRODUCTI ON
SYSTEM USED | N SAME BACKGROUND OF THE I NVENTION S Field of the Invention
The present invention relates to a nethod for produci ng pressurized

| i quefied natural gas (PLNG and a production systemtherefor, and nore
particularly, to a nmethod for producing PLNG and a production system
therefor, which are capable of reducing 10plant construction costs and
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gas. Description o tﬁe Rel ated Art In gener 1ed natural gas (LNG

is a cryogenic |iquihd, RNOOIPREODYTEON SYSrdH UBSRDUMNASAYAS (predom nantly
nmet hane) to a cryogenic state of 162C at at nospheric pressure. The LNG

t akes up about 1/600th the volunme of natural gas. The LNG is colorless and
transparent. It has been known that the LNGis cost-efficient in terns of a
| ong- di st ance transpor t BACKGREOIANROOTHE RVENIIEort ati on ef ficiency as
conpared to a gaseous state. 20Since a |large anount of cost is spent in the
construction of production plants and the building of carriers, the LNG has
been applied..t arge- scal e 1 ong-di stance transportation in order for
cost reduct idFo'ﬁl% %%L‘f ngveg?ﬁgr hand, it has been known that a pipeline or
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short-di stance transportation. However, the transportation using the
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pol lution, and the CNG has | ow transportation efficiency.
for producing PLNG and a production system therefor, which are capable of reducing
10 plant construction costs and maintenance expenses, and reducing production costs of

liquetied natural gas.

Description of the Related Art
In general, liquefied natural gas (LNG) 1s a cryogenic liquid produced by cooling

15 natural gas (predominantly methane) 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
colorless and transparent. It has been known that the LNG i1s cost-efficient in terms of
a long-distance transportation because of high transportation efficiency as compared to a
gaseous state.

20 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
transportation in order for cost reduction. On the other hand, it has been known that a
pipeline or compressed natural gas (CNGQ) is cost-efficient in terms of small-scale short-
distance transportation. However, the transportation using the pipeline may have

25 geographical restrictions and cause environmental pollution, and the CNG has low
transportation eftficiency.

According to a conventional LNG producing method, acid gas is removed from

natural gas supplied from a natural gas field, and a dehydration process is performed to



According to a conventional LNG producing nethod, acid gas is renoved from
natural gas supplied froma natural gas field, and a dehydration process is
performed to renove water fromthe natural gas. Natural gas liquid (NG)
is fractionated fromthe dehydrated natural gas. Thereafter, the natural
gas is liquefied. However, the conventional LNG produci ng nethod
requires a significant anount of capital investnent in order to construct
LNG pl an | hes i gni fi f.maj. expenses.
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gas t 0 cHIHRAIERhrd LAV Bl Brer, HRNGEural fastihBqRiRguct i on costs of natural
gas woul d be saved by reducing the construction costs of LNG |Iiquefaction

plants, it rmywderadyantageous IING besdusingfmabsd rdq@dtch kighificanfancuge and
transport LNG even in the case of snmall and medi um sized gas fields, which
have bee catetaé mviestestnam ord@ thepmyruonels Grdmts, cind whpires 8 istggi fecasionmeuntti onal
met hod for |iquefying and transporting natural gas. Therefore. LNG plants
in whi clof seajeterdncp cxpasees lardditienoy Bezs Boaitid Pevsy entdederhio ¢Gadoduci ng

met hod have. been geveloped. These LNG g{ant wi l . q% descri bed bel ow. A
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hydr ocarbon fromthe natudral gas, a dehydration facility for sufficiently

renmovi ngviairethe \(agost fmamiideemahusizdd gasidles, Wemehdvefbees detagnmkdtaee
natural gas while being processed, and a |liquefaction 20facility for
conler t baggtunecomainical | witgasusing 4 N@ventional Hotiendefor lighefyngrandritanepating NG
production systemstill needs the process of fractionating liquid
hydr ocanB@fl gas.e. Thagedore, NG oty wewhigh sey@alepyoressest geiremeyed hepether |
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A conventional LNG production system is disclosed in Korean Patent Registration
15  No. 358825, entitled “IMPROVED SYSTEM FOR PROCESSING, STORING, AND
TRANSPORTING LIQUEFIED NATURAL GAS.” The system includes a feed gas
reception facility for receiving natural gas and removing liquid hydrocarbon from the
natural gas, a dehydration facility for sufficiently removing water vapor from the natural
gas to prevent freezing of the natural gas while being processed, and a liquefaction

20 facility for converting the natural gas to LNG.

However, the conventional LNG production system still needs the process of
fractionating liquid hydrocarbon, 1.e., NGL, and the feed gas reception facility therefor.
Hence, there 1s a limitation in reducing plant construction costs and energy utilization.
Therefore, the conventional LNG production system is disadvantageous in terms of

25  economic feasibility in the production of LNG.

SUMMARY OF THE INVENTION

An aspect of the present invention is directed to reduce plant construction costs



and mai nt enance expenses and to reduce power consunption necessary for
cooling and liquefying natural gas to a cryogenic tenperature, leading to a
reduction in LNG production costs. Another aspect of the present invention
is directed to guarantee high economc 5 profit and reduce payback period
in small and nmediumsized gas fields, fromwhich economc feasibility could
not be ensured by the use of a conventional nethod. According to an
erbodi MRY nRfintbREcPEESEREs AHAVBNEERR. podv i BbMQthpiOh nREQSG ifRgc @ SHEi zed

| i quefied natural gas includes: performng a c}i)ehydr ation process to renove
wat er f niguefyaisuhatural ags Stappl dreshehfcorengperatingl adadgns td aetednctivrt ROUIN@ process
of renoving 10 acid gas fromthe natural gas; and performng a

| i quef aptrodontigr ocsess t o produce pressurized |iquefied natural gas by

| i quefying the natural gas, which has undergone the dehydration process, at
a pressure dinotlertaspest dhdhe arrgen) nEeRiOPAs lieclst to Pgrapise loglcecqfanpsut a
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di oxi de e?é/ o ri@?&i‘s@%itgfggulﬁ%r Pﬁ’é‘erﬂhf 'bgfethéﬂ té}%éob%h?{oﬁ&lt&&ﬂ (g’.r ocess, when an
anount o 1} e carpon | OXI de exlIstlin In %ehe nat ural gas a? er the

dehydrati on QreeEss td n HMoRmdR Y the present inVBRiAEENAENIRY oL prolili&hgl NCl ude
perform ng a storinhg process to store the pressurized |iquefied na%ural

gas, WwhipeRsiltaedurdefigoReutahgad inqueéagletformipiaC&hSdration procéss Stehage

cont ai ner having a dual structure. Accordi ng to anot her enbodi nent of

t he presemr fromwenaturagas suppyisd dronf enatyra due iinlg, prtbsstur proeckslof qeradvied nat ur al
gas includes: a dehydration facility configured to renove water from
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pressurq }grdré]tﬁ) tlgr ge%s,bzﬁra [gr@gu LETDES 35 Whes t rﬁtﬁre‘(%B-(l:QO to —%50-816‘ system
may further Tneliide & carbon-di oxide removal faci Ity configured td renove

carbon diigyide Jayesfsroeﬁﬁi:t&glaﬁﬂgnaafa!pgﬁg X (deLi.n a liquefaction process,
when an am)un]f) of the carbon dioxide existing in the natural gas having

passed t hr otk rhdétkodehy dumalidr anclide pdridrninga tOHoodidxédstemoval procesthie system
may further include a storage facility configured to store the pressurized
| i glief i eamaatqarken daxide Wiiftehzing thr edberediobidetin ghd ligpglictien pmscssagihenty, in a
> stor agg al%?)ﬂltltacifr}ﬁé czprggA gi%m edel)ﬁislting tlrI; t %tn%{u(%él gas after the dehydration process
1s 10% or less.
The method may further include performing a storing process to store the
pressurized liquefied natural gas, which has undergone the liquefaction process, in a
20  storage container having a dual structure.
According to another embodiment of the present invention, a system for
producing pressurized liquefied natural gas includes: a dehydration facility configured to
remove water from natural gas supplied from a natural gas field; and a liquefaction
facility configured to produce pressurized liquefied natural gas by liquefying the natural
25  gas, which has passed through the dehydration facility, at a pressure of 13 to 25 bar and
a temperature of -120 to -95°C.

The system may further include a carbon-dioxide removal facility configured to

remove carbon dioxide by freezing the carbon dioxide in a liquefaction process, when an



A connection passage nmay be provided between the dual structure of the
storage container and the inside of the storage container, such that the
internal pressure of the dual structure of the storage container is

bal anced with the internal pressure of the storage container. 10The
carbon-di oxi de renoval facility may include: an expansion valve installed
in a supply line, through which the pressurized natural gas is supplied,
and confipgihedrtiRe deMbRSBsiHE @x1sheg B 9BS Haﬂuzarrc;gaglaraurn@ A3% heodsH W
pressure; a solidified carbon-dioxide filter instal eJ)at a rear end of the
expansi aiehyd@hién anditg anfiogur kes.to filter frozen solrdrfred carbon di oxi de
existing in the natural gas |iquefied while passing through the 15

expansi on vallee syftemsmagnéirthec ondudsn/aofsforagel vaslitynsardiguesd &t séorfr et end of
t he expansi on valve and a rear end of the salidified carbon-djioxide filter
and confirgfsyiaerdt iqushes natualegass &/hidheist producse Whienligiefastien Jaglbtynat dral gas

and { he Ilquefled n tural a heating unit configured to supply heat to
vapo%r 7 1B G ar‘s&r?%af%%c%e ‘of the expansion val ve and the
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oni of f val ve and the expansion val ve. The heating unit may include: a

recycl i nigahemictecdtamgedtorape euglainehiic balandwdatvitietle unfefmal péesh@atofethehange
bet ween t he expansion valve and the solidified carbon-dioxide filter is
ci r cul atstdageagodtaimurt h and fifth on/off valves installed at a front end and

25a rear end _of the recyclrn heat.  exchanger. The car bon- d|0X|de
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The |iquefaction Action at exc anger

conf i gurgdr tigstdllcaugf ¥ rEzBeerﬂiatoﬂrtl@é eQ}za'irsmWa@% has BASERA kormugdle
dehydration facility, by a heat exchange with a cool ant; and a cool ant

cool i ng suolidified oabbgdiceddd exigogl intthe natol gadt lidpyefiad vﬂnkeqmbsmg tHieath taechanger
and supply the cooled coolant to the |iquefaction heat exchanger, wherein
theldi q@epaa@tqno\rrlweélrstené rsaméronéafﬂvrlﬁe% ao6llethet hEant fe»dcq{ath‘gerpaaﬁlen
separated fro each
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unit configured to supply heat to vaporize solidified carbon dioxide of the expansion
valve and the solidified carbon-dioxide filter; and a third on/oft valve installed to open
20 and close the exhaust of carbon dioxide recycled by the heating unit in an exhaust line
branched from the supply line between the first on/oft valve and the expansion valve.

The heating unit may include: a recycling heat exchanger through which a heat
medium for a heat exchange between the expansion valve and the solidified carbon-
dioxide filter is circulated; and fourth and fifth on/off valves installed at a front end and

25  arear end of the recycling heat exchanger.
The carbon-dioxide removal facility may be provided in plurality. While some

of the carbon-dioxide removal facilities perform the filtering of the carbon dioxide,

others may perform the recycling of the carbon dioxide, under the control of the first to



second cool ant heat exchangers. The cool ant exhausted fromthe |iquefaction
heat exchanger nay be conpressed and cool ed by a conpressor and an
after-cool er, and the cool ant havi ng passed through the after-cool er nay be
separated into a gaseous coolant and a liquid coolant by a separator. The
gaseous cool ant may be supplied to a first 15 passage of the first cool ant
heat exchanger and a first passage of the second cool ant heat exchanger.
The |i quhgd 69ek@RivedaNd RS2alidy @4gh a second passage of the first cool ant
heat exchanger and be expanded at a | ow pressure by a first Joul e- Thonson
(J-T) val ve, TinGqdelfetion gasiice dndyi @uiude:colbdaidction hiediexshuppll @mhficardde
conpressor through a third passage of the first cool ant heat exchanger. The
cool ant lhaefynthepasgeld gashvdugh heshpassed strougt0 thpadehadmtiof fahibtys g ande@ool ant
heat exchanger nmay be expanded at a | ow pressure by a second J-T val ve and
be supploxekings vitiea Feerdt atd 3 eppla £pokbng Wih gaH1zumdeto el Bstcopa)t Be aexpanded
at a_low pressure by a third J-T val ve and be supplied to the conpressor
Fhr otigh abbECaHA Sxbudsand il heedalrd BBna B BRecridioh SruaBRERE T hi r o
passage qgf t.-he, fi.r I X r t | ant i;ng unit,
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conpr essgA, ang £l ed by a conpressor and an after-cooler and be supplied
to a first passage of the cool ant heat exchanger. The cool ant havi ng passed
t hrough t he Thd sducpRE6AYEat @ik clidhgelCinoy Bamddeal asxihangeasl, may theceipanded by
an expander and be supplied to the |iquefaction heat exchanger or supplied
to t he doapxebswer nhy beaghdaofeloomihnppassage of the cool ant heat exchanger,
according to a mani pul ation of a flow distribution valve.

Th
| i qliéf act i oninf thejqoptapt gaglinghapitdde eokgbihgpl exchippgey mum tnctuslss flfg%aragd to
ly th | ant .f heat h ith t tural .. i d
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whi ch t he natural” gas Vi ng passe ydration Ity is
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line by a heat exchange with the cool ant supplied fromthe cool ant supply

10 uni tand anldqdd rcecipad bng depatatoc.ontThgyiasedud codalteniy velsypiedpbya &irstecycl i ng
liquid for renoving carbon dioxide frozen at the heat exchangers. The
heat5 ex ohsagersthadiystreaRlant Ivat exthange apdeifiryt nassage df hesdensdi wnlapt hedtquef i ed
natural gas, so that one or nore of the heat exchangers_are_kept in a

st andby c3¢M01gehd A HaBtutIORg THY Haﬁaﬁgwélua SeEOaH AF°HES Of s THa 5&% i ng
unit may include: a recvcli l.i_qui d _supply Upitconfigured.t ly the
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supply upj tth@@sé%%gem@lﬁﬂc&qaﬁtrrﬁ&} b@r!;Q?pl?éaldtJ BRI caRAsssOf thb&eahird

exchangers 1 nt fir branch l1hes; first valves installed at front ends
and r eapagagsodthe Pegicbblanshcapanbeied tThd hpldeayahg pséd tubudbhlthodissti n t he

first branch lines; and second valves installed at front ends

20  passage of the second coolant heat exchanger may be expanded at a low pressure by a
second J-T valve and be supplied to the liquefaction heat exchanger. The coolant may
be expanded at a low pressure by a third J-T valve and be supplied to the compressor
through a second passage of the second coolant heat exchanger and a third passage of
the first coolant heat exchanger.

25 In the coolant cooling unit, the coolant exhausted from the liquefaction heat
exchanger may be compressed and cooled by a compressor and an after-cooler and be

supplied to a first passage of the coolant heat exchanger. The coolant having passed

through the first passage of the coolant heat exchanger may be expanded by an expander



70and rear ends of the heat exchangers in the recycling liquid |ines.
The system nmay further include: sensing units installed to check the
freezing of carbon dioxide at the heat exchangers; and a controlling unit
configured to receive sense signals output fromthe sensing units and
control the first and second valves and the recycling liquid supply unit.
25The sensing units may include flow neters, which are installed at rear

ends OfaE@BeQﬁﬁHk@%&hﬁﬂgﬁE§c9&lB&@ei&ﬁﬁ@x%? licl kD8R BRPrdBAIHR A fl oW
rate of the liquefied natural gas, or carbon dioxide neters, which are

i nst al | adedhd psdder tthbicasiamt Hdaneschangkrrasidig ©oNhRAipS1adbn Garbsw di oxi de
contained in gas at the front and rear ends of the heat exchangers.

The systlestnibraynfvaiveher i nclude third valves installed at front and rear
ends of the heat exchangers on a cool ant |ine through which the coolant is
suppl i ed f r orhet lipiefsEpantciléy gpyinghde: 2 soalay sHpRly vexcivangeied o sweply hi r d
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lines branched from a supply line through which the natural gas having passed through
the dehydration facility is supplied, and configured to cool the natural gas supplied from
the supply line by a heat exchange with the coolant supplied from the coolant supply

10 unit; and a recycling unit configured to selectively supply a recycling liquid for
removing carbon dioxide frozen at the heat exchangers.

The heat exchangers may make the total capacity exceed production of liquefied
natural gas, so that one or more of the heat exchangers are kept in a standby state when
producing the liquefied natural gas.

15 The recycling unit may include: a recycling liquid supply unit configured to
supply the recycling liquid; recycling lines extending from the recycling liquid supply
unit and connected to front ends and rear ends of the heat exchangers in the first branch
lines; first valves installed at front ends and rear ends of positions connected to the
recycling liquid lines in the first branch lines; and second valves installed at front ends

20 and rear ends of the heat exchangers in the recycling liquid lines.

The system may further include: sensing units installed to check the freezing of
carbon dioxide at the heat exchangers; and a controlling unit configured to receive sense
signals output from the sensing units and control the first and second valves and the
recycling liquid supply unit.

25 The sensing units may include flow meters, which are installed at rear ends of the
heat exchangers on the first branch lines and measure a flow rate of the liquefied natural
gas, or carbon dioxide meters, which are installed on the first branch lines and measure

contents of carbon dioxide contained in gas at the front and rear ends of the heat



FIG 3 is a flow diagram showi ng a PLNG di stributing nethod according to

the present invention. FIG 4 is a configuration diagram
expl ai ning the PLNG di stributing method 15according to the present

i nvention. FIG 5 is a side view showi ng a pressure container used for
the PLNG distributing nmethod according to the present invention. FI G

6 is a configuration diagram expl ai ni ng anot her exanple of the PLNG

di st ri buxcleggemt hod according to the present invention. 20FIG 7 is a
perspective view show ng an LNG storaac tank according to the present

i nvention. The sypteg mgy jfyther pehusisabird valves esraBedel fngntvad rewmsndspetheof t he
LNG storage tank according to the present invention. . FIG 9 is a
conf i guM4th %ﬁgfmgaar% AR ﬁfge QH%U%&\&%F heotootabis Neplqddi g éhg epplant
25according. to.th esent, i nvention. .G 10 i configuration

ai agr am Shigv- Ry At RER SBunBrs b Bt vitkes btk sgRr b BESPATRENEC e
present j.nvention. FIG 11 is a sectional view showi ng an LNG storage
contai ner according to a first enbodi nent of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG 1 is a flow diagram showing a PLNG producing method according to the
present invention.
10 FIG. 2 is a configuration diagram showing a PLNG production system according
to the present invention.
FIG. 3 is a flow diagram showing a PLNG distributing method according to the
present invention.
FIG. 4 i1s a configuration diagram explaining the PLNG distributing method
15  according to the present invention.
FIG. 5 is a side view showing a pressure container used for the PLNG distributing
method according to the present invention.
FIG. 6 1s a configuration diagram explaining another example of the PLNG
distributing method according to the present invention.
20 FIG. 7 is a perspective view showing an LNG storage tank according to the
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
25  according to the present invention.
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



FIG 12 is a sectional view show ng anot her exanple of a connecting part of
the LNG storage container according to the first enbodi nent of the present

i nvention. FIG 13 is a sectional view explaining the operation of
the LNG storage container 5according to the first enbodi ment of the present
i nvention. FIG 14 is a partial sectional view show ng an LNG storage

contai ner according to a second enbodi nent of the present invention.

FI G 15 dnsbadimparttof #le geehi mmeahtioni ew showi ng an LNG st orage cont ai ner

according to a third enbodi nrent of the present invention. 10FIG 16 is a

sectional vildW dRane ﬁgCtmaLN@Vs%h@F’ValgEaftﬁ@hﬂr&Xh@Pleatfc@oﬁiQﬂnﬁ@}lftgoP@t pothet h

enbodi rrelﬁi of the present inventi 03‘ @ is_.a sectional viewtaken
1r§tse1

al ong | AtOAagedPnF@I"ér ai‘@rdlﬁg@ thf OQB‘&?”FBBQW DIESEW 1D%KERal ong | i ne
ctorage cont@hd? basramlg T Py EsBRRGT RERe toRe RO dRufer
ovestt SRegyng S A RCE AR s 1o a0 LG storege
i's a sectiorm@G. vi e pakarscak@ngview@owing arPENEl s@ragOeontainer 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.
10 FIG. 16 is a sectional view showing an LNG storage container according to a
fourth embodiment of the present invention.
FIG. 17 is a sectional view 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 LNG storage container according to a fifth
15  embodiment of the present invention.
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
20 seventh embodiment of the present invention.
FIG. 23 is a configuration diagram showing an LNG storage container according
to an eighth embodiment of the present invention.
FIG. 24 1s a configuration diagram showing an LNG storage container according
to a ninth embodiment of the present invention.
25 FIG. 25 is a configuration diagram showing an LNG storage container according
to a tenth embodiment of the present invention.

FIG. 26 1s a sectional view showing an LNG storage container according to an

eleventh embodiment of the present invention.



FIG 22 is a sectional view showi ng an LNG storage contai ner according to a

20sevent h enbodi nent of the present invention. FIG 23 is a
configuration diagram showi ng an LNG st orage contai ner according to an
ei ght h enbodi nent of the present invention. FIG 24 is a configuration

di agram showi ng an LNG storage container according to a ninth enbodi nent of
the present invention. 25FIG 25 is a configuration diagram show ng an LNG
st orage contEi(né7 imecoctthinagvicw shotvary imotindd @dampletofaf cdnhectjiggsensdt thevent i on.
FIG 26 is a sectional view showi ng an LNG storage container according to
an el evdn¥ @ stomirsdiontamer eecordiag pr bis slvventhwaboidorent ofthgpregntiisventivact i onal

Vi ew show ngF angt her exanple of a connecting part of the LNG storage

cont ai ner acdb df Ay tectional WERVBATH ST FERPPISofineonprdwgritart ah/Bt i on.
FIG 28.,s-~a sectional view.show ng, another exanplge.of a connecting part of
the LG OTaubECesRdiondt KuRRRANE 5N AhaTHGER g meSe tETE s h
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connecting part of the LNG storage c¢ontal ner according to el event h

enbodi MaNG QforddeoRfaf®e BcokdIME i theBlev Bk tPem®Adingen@ b BB hAdsa@dnvingnshow ng a
main part of an LNG storage container according to a twelfth enbodi nent of

t he present Hibvétis an.enlarged view sheig 3Inais partpet apedid steragk evwnsiioasi ng a
buffer part provided in the LNG storage 10contai ner according to the
t wel f t h aeemdiaiieatwdfthehbogmesé at the pyesant ipyention.

FIG. 31 is a perspective view showing a buffer part provided in the LNG storage
10 container according to the twelfth embodiment of the present invention.

FIG. 32 is a perspective view showing another example of the buffer part provided
in the LNG storage container according to the twelfth embodiment of the present
invention.

FIG. 33 is a configuration diagram showing a liquefaction facility of a PLNG

15 production system according to the present invention.

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

FIG. 35 is a front view showing the floating structure having the storage tank
carrying apparatus according to the present invention.

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

FIG. 37 is a configuration diagram showing a system for maintaining high
pressure of a PLNG storage container according to the present invention.

FIG. 38 1s a configuration diagram showing a liquefaction facility having a

25  separable heat exchanger in a PLNG production system according to a thirteenth
embodiment of the present invention.

FIG. 39 1s a configuration diagram showing a liquefaction facility having a

separable heat exchanger in a PLNG production system according to a fourteenth



FIG 32 is a perspective view showi ng anot her exanple of the buffer part
provided in the LNG storage container according to the twelfth enbodi nent

of the present invention. FIG 33 is a configuration diagram
showing a liquefaction facility of a PLNG 15production system according to
t he present invention. FIG 34 is a side view showing a floating

structure having a storage tank carrying apparatus according to the present
i nvent i ambodiment Bl Ge B&ensingerftioont vi ew showi ng the floating structure

havi ng the stor a%e. tank carrying apparatus according to the present

i nvention. 2068 @0 B6aifeory ssridenalivesv eshpiaienemd-NYGestopes aphiomenfcartes
floating structure having the storage tank carrying apparatus according to
the pres&rrdingyefgrspsent inventiang 37 s a configurati on di agram showi ng a

cystem (o I PO ol RESSRL ohufs DS R 05 PRy 9 0

to the present inven

show ng agcdrhg%qg%t oL fackiidy having a 25separabl e heat exchanger in a
PLNG producti on system according to a thirteenth enbodi nent of the present

invention. FIG. 4Fi pB9 Visw 3h6@ial Opaat hRNoOihadNamMs M Retandri @pgfract i on
facility having a separabl e heat exchanger in a PLNG production system

accor di ngcdrding té durpresent invergiolnodi nent of the present invention. FI G
40 is a front sectional view show ng an LNG storage container carrier
accordi ng t d@lhé3 py esenfiguratiendiagnm fo@ing 2 cadog-didée swaavabfaslilityi igw
show ng tlgehlngkT(l\}l%rcs)éu%l‘;ig gys(%c?rg tag(i,orrlgiglg ?oa trhreip%sent invention.
10 FIG. 44 is a configuration diagram showing a carbon-dioxide removal facility in
the PLNG production system according to the present invention.
FIG. 45 is a sectional view showing the connection structure of the LNG storage
container according to the present invention.
FIG. 46 is a perspective view showing the connection structure of the LNG storage
15  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.

<Description of Reference Numerals>

20 1 : natural gas field 2 : vessel
3 : place of consumption 3a : consumer
4 : valve 5 : quay
6 : storage tank 7 : loading line
7a: valve 8 : unloading line
25 8a : valve 9a : external injection part
10 : PLNG production system 11: dehydration facility
12 : liquefaction facility 13 : carbon-dioxide removal facility
14 : storage facility 21 : storage container

10



5according to the present invention. FIG 42 is a plan view showi ng a
mai n part of the LNG storage container carrier according to the present
i nvention. FIG 43 is a configuration diagram showi ng a carbon-di oxi de
removal facility in the PLNG production system according to the present
invention. 10FIG 44 is a configuration diagram show ng a carbon-di oxi de
renmoval facility in the PLNG production system according to the present
invention. 2la:nbkfle 45 is a sectional vi@W:shownagasséreblgonnecti on
structure of the LNG storage container according to the present invention.
FIG 46 is aZ%ensipgel nazgloyi ew showi ng t he 28 omeesificdionsyptaet ure of the LNG
storage 15container according to the present invention. FIG 47 is a
sect i onal vi%@%l%r?ﬁcﬁéﬂi he operation of !t F8EBMiYection structure of the
LNG st or age 3ﬁglnt ai ner according to the prsgent i nvention. <Description of
L

Ref erence Numéralss' 201 : natural gas fie URPEYsel 3 : place of

consynpti on3g - GONSUIRIing - val ves : qua¥3510:ad§1tgﬂfn?(91%intgqﬁlié7 . loading line

33a,33b : loading/unloading valve 34 : BOG line
34a,34b : BOG valves 35 : pressure sensing unit
36 : controlling unit 36a : manipulating unit
37 : displaying unit 38 : heating unit
10 38a : heat exchanger 38b : electric heater
39 : heating value adjusting unit 41 : bypass line
41a : bypass valve 42 : temperature sensing unit
50 : storage container 51 : inner shell
51a : inlet/outlet port 52 : outer shell
15 53 : heat insulation layer part 54 : connection passage
55 : connecting part 56 : external heat insulation layer
57 : heating member 60,70 : storage container
61 : inner shell 62 : outer shell
63 : support 63a : first flange
20 63b : second flange 63c : first web
64 : heat insulation layer part 65 : heat insulation member
66 : lower support 80,90 : storage container
&1 : inner shell 82 : outer shell
83 : metal core 83a : support point
25 84 : heat insulation layer part 86 : lower support
100 : storage container 95 : inner shell
120 : outer shell 130 : heat insulation layer part
140,150,160,170 : connecting part 141,151,161, : injection part

11



7a : val ve8

facilityl3:

st orage cont
3la : spacer
34a, 34h :

10

15

20

25

BOG val ves 36 :
142,152,162,172 : first flange

ainer 2la :

144,174 : second flange
163a : coupling part

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

unl oading |ine 258a :
PLNG production systenll: dehydration facility 12 :
car bon- di oxi de renova
nozzl e 22a :
32 : storage container 33a, 33h :
controlling unit

val ve9a :

facility 14 :
i nt egral

ext er nal

143 : extension part
163 : coupling member

181,183 : bolt

nozzle 30 :
| oadi ng/ unl oadi ng val ve

I njection part 10 :
| i quefaction
storage facility2l

LNG st orage tank

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

400 : system for maintaining high pressure of PLNG storage container

410 : unloading line

420 : pressure compensation line

440 : BOG line
510 : storage container
512 : outer shell

514 : equalizing line

311 : elevating unit

311b : movable foothold

311d : auxiliary rail

313 : cart

313b : tank protection pad

330 : storage tank

411 : storage container
430 : evaporator
450 : compressor

511 : inner shell

513 : heat insulation layer part

514a : on/off valve

514b : second exhaust valve

515 : first exhaust valve

516a : first connecting part

12
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37 : displaying unit 1038a : heat exchanger 39 : heating val ue adjusting
unit 4la : bypass valve 50 : storage container 5la : inlet/outlet port 1553
heat insulation |layer pail 55 : connecting part 57 : heating nenber 61
i nner shell 63 : support 2063b : second flange 64 : heat insulation |ayer
part 66: |ower support 81 : inner shell 83 : netal core
517 : support 518 : lower support
520 : storage container 521 : inner shell
521a: injection port 522 : outer shell
522a : extension part 523 : heat insulation layer part
5 524 : connecting part 525,526,527 : buffer part
525a,526a,527a : loop 525b : joint part
610,640 : natural gas liquefaction apparatus having separable heat exchanger
620,650 : liquefaction heat exchanger 621 : first passage
622 : second passage 623 : liquefaction line
10 624 : on/off valve 630,660 : coolant cooling part
631,632,661 : coolant heat exchanger 631a,632a,661a : first passage
631b,632b,661b : second passage 63 1c : third passage
633,663 : compressor 634,664 : after-cooler
635 : separator 636a : first J-T valve
15 636b : second J-T valve 636¢ : third J-T valve
637 : coolant supply line 638 : coolant circulation line
638a : gaseous line 638b : liquid line
638c : connecting line 665 : expander
666 : flow distribution valve 700 : LNG storage container carrier
20 710 : hull 711 : deck
720 : cargo hold 721 : opening
730 : first upper support 740 : second upper support
750 : lower support 751 : reinforcement member
760 : support block 761 : support plane
25 770 : container loading part 791 : storage container
792 : container box
810 : solidified carbon-dioxide removal system

811 : supply line

13
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7584 : heat insulation |layer part 100 : storage container 120: outer shel
140, 150460, 170 : connecting part 22 : container assenbly 23 :
regasitication system 31 :main body 31b: support 33 : |oadi ng/ unl oadi ng
line 3 : BOGline 35 : pressure sensing unit 36a: manipulating unit 38 :
heating unit 38b : electric heater 41: bypass line

813 : solidified carbon-dioxide filter 814 : first on/off valve
815 : second on/off valve 816 : heating unit
816a : heat medium line 816b : regenerative heat exchanger
816c¢ : fourth on/off valve 8164 : fifth on/off valve
5 817 : third on/off valve 817a: exhaust line

820 : connection structure of LNG storage tank

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

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS
Exemplary embodiments of the present invention will be described below in detail

15  with reference to the accompanying drawings. Throughout the disclosure, like
reference numerals refer to like parts throughout the drawings and embodiments of the
present invention.

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

20 As shown in FIG 1, the PLNG producing method according to the present
invention produces PLNG by removing water from natural gas, without a process of
removing acid gas from natural gas supplied from a natural gas field 1, and liquefying
the natural gas by pressurization and cooling, without a process of fractionating the
natural gas into natural gas liquid (NGL). To this end, the PLNG producing method

25  may include a dehydration step S11 and a liquefaction step S12.

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

supplied from a natural gas field 1. That is, the dehydration process is performed on

14



42 :

tenperature sensing unit 51: inner shell 52 : outer shell 54 :

connection passage 56 : external heat insulation |ayer 60,70 : storage
container 62 : outer shell 63a : first flange 63c : first web 65 : heat
i nsul ati on nenber 80,90 : storage container 82 : outer shell 83a : support
point 86 : |ower support 95 : inner shell 130 : heat insulation |ayer part

141,151,161, injection part 142,152,162,172: first flange 144, 174:
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gas removal process may simplify the producing process and reduce investment costs
and maintenance expenses. In addition, since water is sufficiently removed from the
natural gas in the dehydration step S11, it is possible to prevent the water freezing of the
natural gas at the operating temperature and pressure of the production system.

In the liquefaction step S12, PLNG is produced by liquefying the dehydrated
natural gas at a pressure of 13 to 25 bar and a temperature of -120 to -95°C, without an
NGL fractionation process. For example, the PLNG having a pressure of 17 bar and a
temperature of -115°C may be produced. Since the process of fractionating the NGL,
1.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
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
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,
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 1s 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

S13 1s carried out in order for liquefaction.

15
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230 : heat exchanger 241 : recycled liquid supply part 243 : first valve
10250 : sensing unit 270 : third valve 300 : floating structure having
storage tank carrying apparatus 310 : storage tank carryi ng apparatus 31la
| oadi ng table 15311c : hinge coupling part 312 : rail 313a : wheel 320
:floating structure 311: elevating unit 31 | b : novable foothold 311d :

auxiliary rail
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
transportation step S15 may be performed to transport the PLNG through an individual
5  or packaged storage container by a vessel. Also, the PLNG may be transported by a
vessel through an individual or packaged storage container having a reinforced tank
strength.
The storage container used in the transportation step S15 may be constructed and
made of a material such that it can withstand a pressure of 13 to 25 bar and a
10 temperature of -120 to -95°C. In addition, the vessel for transporting the storage
container may be an existing barge or container ship, instead of a separate vessel such as
an LNG carrier. Therefore, expenses for transporting the storage container may be
reduced.
In this case, the storage container may be loaded into and transported by the barge
15 or container ship that is not modified or minimally modified. The storage container to
be transported by the vessel may be delivered on the basis of the individual storage
container according to a request of a consumption place.
Meanwhile, the PLNG stored in the storage container delivered to a consumer
after the transportation step S15 undergoes a regasification step S16 at a final
20 consumption place and is supplied as a gaseous natural gas. A regasification facility
for performing the regasification step S16 may be configured with a high pressure pump
and a vaporizer. In the case of an individual consumption place such as a power plant
or a factory, a self regasification facility may be installed.
FIG. 2 is a configuration diagram showing a PLNG production system according
25  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

from a natural gas field 1, and a liquefaction facility 12 for liquefying the dehydrated

16



313 : cart 313b : tank protection pad 330 : storage tank 400 : systemfor
mai nt ai ni ng hi gh pressure of PLNG storage container 20410 : unloading line
420 : pressure conpensation line 440 : BOG |ine 510 : storage container 512
outer shell 25514 : equalizing line 514b : second exhaust valve 515 first
exhaust valve 516a : first connecting part 411 : storage container 430 :

evapor at or
natural gas to a pressure of 13 to 25 bar and a temperature of -120 to -95°C and

producing PLNG.
The dehydration facility 11 performs a dehydration process to remove water such
as water vapor from the natural gas supplied from the natural gas field 1, thereby
5  preventing the freezing of the natural gas at an operating temperature and pressure of the
production system. At this time, the natural gas supplied from the natural gas field 1 to
the dehydration facility 11 does not undergo an acid gas removal process. Therefore,
the LNG producing process may be simplified and the investment costs and maintenance
expenses may be reduced.

10 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
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

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

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

The carbon-dioxide removal facility 13 may remove the carbon dioxide from the

25  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%

or less, the natural gas exists in a liquid state at the temperature and pressure conditions

17



450 conpressor 511: inner shell 513 : heat insulation |ayer part 514a

on/ of f val ve 514c : second exhaust valve 515a : first exhaust valve 516h
second connecting part 5 517 : support 520 : storage container 52la :

i njection port 522a : extension part 524 : connecting part 525a, 526a, 527a
| oop 518 : | ower support 521 : inner shell 522 : outer shell 523 : heat

I nsul ation | ayer part
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
remove the carbon dioxide at the carbon-dioxide removal facility 13.

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

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

10 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
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,

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

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

20 consumption place. The PLNG may be produced by the above-described PLNG
producing method. The storage container 21 for storing the produced PLNG may be
constructed and made of a material such that it can withstand a pressure of 13 to 25 bar
and a temperature of -120 to -95°C. The storage container 21 may have a dual
structure. A plurality of storage containers 21 may be loaded into the vessel 2.

25 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.

In the unloading step S22, when the vessel 2 arrives at the consumption place 3,

18



525,526,527 : buffer part 525b : joint part 610,640 : natural gas

| i qguefacti on apparatus havi ng separabl e heat exchanger 620, 650 :

| i quefacti on heat exchanger62l1 : first passage 622 : second passage623 :
|l i quefaction |ine 10624 : onl off val ve630, 660 : cool ant cooling part

631, 632,661 : cool ant heat exchanger63la, 632a,661a : first passage

631b, 632b, 661b : second passage63lc : third passage 633, 663 :
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15636b : second J-T valve636c : third J-T valve 637 : cool ant supply
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individual storage container.
In the connecting step S23, the storage container 21 is connected to the
5  regasification system 23 at the consumption place 3 so that the PLNG stored in the
storage container 21 can be vaporized. The natural gas generated by vaporizing the
PLNG stored in the storage container 21 can be supplied to the consumer 3a.
Meanwhile, as shown in FIG. 5, the storage container 21is provided with a nozzle 21a
for inflow and outflow of the PLNG and connection to a vaporization line of the

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

15 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.

In the collecting step S24, the empty storage container 21 is collected to the place

where the PLNG production system 10 is located, by using the land vehicle or a vessel 2.

20 This may contribute to reduction in the distribution costs and the natural gas supply costs.
As shown in FIG. 6, in the transporting step S21, a container assembly 22 may be

transported. The container assembly 22 is provided by combining a plurality of storage
containers 21 as one package. The container assembly 22 may be provided with an
integral nozzle 22a that is connected to integrate the nozzles (21a in FIG. 5), which are

25  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

nozzle 22a, it is possible to reduce time and effort necessary for the loading in the
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tsspatiihg etbpcsibaine dhloxdide i ithd eflodibg step 320N cheoedmikétionator the
regasification system 23 in the connecting step S23, and the collection in the collecting
step S24.

The container assembly 22 is constructed by a plurality of storage containers 21.
Thus, it is efficient to unload the container assembly 22 at a place where a large amount
of natural gas is needed, like a single consumption place such as a power plant or an
industrial complex.

In addition, according to the PLNG distributing method according to the present
invention, a separate storage tank is not needed at the consumption place. Furthermore,
the regasification system simply needs to be provided, and it is possible to unload the
storage container 21 or the container assembly 22 and to collect the empty storage
container 21 or the container assembly 22, while making the rounds from the place,
where the PLNG production system is located, to the individual consumption places 3 by
the vessel or the land vehicle 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.

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
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 1s installed such that the plurality of storage containers 32 are
arranged inside. The main body 31 may include spacers 31a installed between the

storage containers 32 such that the storage containers 32 maintain the arrangement state

20
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816a : heat nediumline 816¢c : fourth on/off valve 817 : third on/off valve
814 first on/off valve 816 : heating unit 8161) : regenerative heat
exchanger 816d: fifth on/off valve 8l7a: exhaust |ine 820: connection
structure of LNG storage tank 821 : sliding connecting part822 connecting
part 823 : connecting part824 : extension part 830 : LNG storage
container831 : inner shell 10831la : injection port832 : outer shell 833 :
heat i nsuhibtbheiy kepy epacphnpBd@omexitanstabr. i nj ecti on part

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

5  main body 31 may include a plurality of supports 31b, such that the main body 31 is
spaced apart from the ground to block heat transfer to the ground, and the main body 31
1s installed on the ground in a stable posture.

As shown in FIGS. 8(a), 8(b) and §(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

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

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

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

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

As shown in FIG. 9, the loading/unloading line 33 is connected to the respective
storage containers 32 and extends to the outside of the main body 31. In the
loading/unloading line 33, the loading/unloading valves 33a and 33b are installed to

25  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 line 33 1s connected to the regasification system or the supply line of

the consumption place, the LNG or natural gas can be supplied immediately.
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DETAI LED DESCRI PTI ON OF EXEMPLARY EMBODI MENTS Exenpl ary enbodi nents of the
present invention will be described belowin detail 15 with reference to

t he acconpanyi ng draw ngs. Throughout the disclosure, |ike reference
nunerals refer to |like parts throughout the draw ngs and enbodi nents of the
present invention. FIG 1 is a flow diagram showi ng a PLNG produci ng
nmet hod according to the present invention. 20As shown in FIG 1, the PLNG

produci ng ”EEHEQGa@ﬁgQﬁldhdlﬁ% LRIVENS3 DARSEBmAYMERE st BF AHMG S/ aRING3RY
removi ng water fromnatural gas, w thout a process of renoving acid gas

f r om natand alfirgastegtap phive 33br ofhafimatindidiugdaslves 88 dart, indinduhllwimstayledg t he
natural gas by pressurization and cooling, wthout a process of

fracti on@aenable akedipaeithelloghey/ hrlpedingplithal LN asntbifiepmi the(sN@kge cofigningrss end,

t he PLNG_producj ng .net hod 25 i.nclude a dehydration step S11 and a
| i quef ag?i o%ﬂgt%rﬁgmt?gra? Valvenﬁi’ thénsrlisddieatntemalbt epatdy ;andydisdiie sthen as

i . f I b dehydrat i i t hout
br ocess oA Skt L IR PSP y Rel SO ST SR RE Yl "G
field 1;,4[hatarl divek aﬁa ggmégB&thﬂnlg&ﬁﬁg§§lvEssarQ%E}é%igﬁlgl{?%egfﬁ%teﬁgﬁgy.r al gas,

wi t hout undergoing the acid gas renoval process. cid gas

removal cpite@ess3 MayShdTphdkhyed BE apyiRHel Chginef Af® SSe@ R alRHE arkNV @St ment
costs and mai nt enance expenses. In addition, since water is sufficiently

r enoved afldioom,tdudy tet fusaindgadual nallvhe3Hedrydr atlicofirssingg@rd vhlve 33b sy pessi bl e
to prevent the water freezing of the 5natural gas at the operating

t enper atistadled gl therlexng/enlopdingsalgesoduct i on system In the

| i quefaction. s S12, PLNG, |s produced by l|iquefying the dehydrated

nat L al gasnféfﬁi“p%ﬁ@gfb%?ﬁ%%dﬁ% NSk e pregery 1Y lap raxiitker dpcludop ¢ o
-95C, Wit h a fragtionation pro For example, th LNG having a
pressu\rmg&(ljg) !ﬁtl Sggrﬁ%gnh e?tlgr%(gérré S)r(eau(%ﬁ‘cﬁ-é?lt@e 1%19?%6%8/&688{%%} .rorgiqh%e t he
DCEH BN

pr Ocessst@‘;agfer&%%&&?@'f?ah.ngl"ﬁ@%d\ég-}ine I0idl cnectbd WisSnBYEr rfa%@m the
natural gas is skipped, the LNG produci ng process nmay be sinpl 1 d and the

power cofgaiapisi Pnaddexteaddl fonGe antkidd ofigfeyimg Bdie at uhal Bgaslidd 34 as
cryogenic tenperature. Therefore, investnent costs and mai ntenance expenses
are redpoedied/voile BOigvilhes praouhdctdbahatcos vpersfl ahdiGadsed tohexhRuNBrpBediici ng
met hod according to the present invention, the condition
15 generated within the storage containers 32. The BOG line 34 may be constructed and
made of a material such that it can withstand a pressure of 13 to 25 bar and a
temperature of -120 to -95°C.
In addition, the BOG valves 34a and 34b may include second individual valves
34a and a second integral valve 34b. The second individual valves 34a are individually
20 1nstalled 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
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
25  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.

The LNG storage tank 30 according to the present invention may further include



15 of the natural gas field | may be that the produced natural gas has
carbon dioxide (CQ2) of 10% or less. In addition, when an anount of carbon
di oxide existing in the natural gas after the dehydration step SIl is 10%
or less, a carbon dioxide renoval step S13 of freezing and renovi ng carbon
di oxi de may be further included in the liquefaction step S 1 2. 20The
carbon di oxi de renoval step S13 nmay be perfoi ned when an anount of carbon
di oxi de m@udsatel fsihPuihibed Naidur @ntrghAmhganiteds. t MBe dalyiade adrsiy SR 5Sedsk 1S

| arger than 2% or equal to or smaller than 10% Wen an anmount of carbon
di oxi de dnsin@¥dal besdire tiiternnlhprassate ghthe skirsgescantmigers B2 und ostpat e samater PLNG
tenperature and pressure conditions which wll be described bel ow.

Ther ef orségnaby ehher Besighling 8ni¢ b siscird i sense rfvgral outpmt dtoap 1 Pressuigot

erforned, .the productjon and . transporfati on of PLNG are nqt, af fected. When
P Epunesite ot an G, SPua bl ARRBRA Ak s e isiabauarore 07 ghd ShEer ¢ o

10% <t he I . . |,i ate.. Theretbre car bon
AP BT 988 AR 87 ARl A AL BB TRSE ol
After theddrypiRGk (AR ikl RuaPbE enBrSTh A Hr&b &R ov e W8N PeoRGHery fd to
store the PLNG which is produced in the |'i quefaction sfgep S12, 1n a
st or age th®pteadune kerRBigl s 3 Sehaglbeshdtaltddudt @he fieMCads bheheRtdNezd SorftsiaBspor t ed
to a desired position. To this end, a transportation step S15 may be
per f or red ¢ tha bmdpgrnldadamgPiiNG3 8 hoougly Eninsatiediodual intégrdr ppackagsd
storage container by a vessel. Al so, the PLNG may be trans?orted by a

1

vessel (MO0 a3 F%(lf?z\?lﬁﬂﬂféild the E%E@,(élgéﬂgfstﬂéﬁ é&j’élf@&iﬂ%@idﬁfr ﬁ&v?lr?ng Ia
Lt ahbportdiopniie T aREd ) e Loreti DR g s oG aca AR Buch ¢ hat
It can \%l? h&e &Rl Hrﬁd0§4bl§?ct8?diﬁ$ D3 mrg'{ﬁgﬁlgtl?r%glg&@m&é% Hroﬁ‘t gf -120

to -95C. In addition, the vessel anspo Sstorage contai ner may

be an exhshpgidange’e ot & RehishiPhe Rehedyof & ssRpRtLcyAisel such
as an LNG carrier Therefore, expenses for transporting the storage

cont ai neviradiwyirdessroedimaiedcation at a remote plane.t hi s case, the storage contai ner
may be | oaded into and transported by the barge 15 or container ship that
i s not nodi fAsshosm i HONHED.Ithe g sthrage tapied Osacopmlee todhe pienent ineEnien
transported by th% vessel may be delivered on. the basis of the individual
st otage MNPEPieR TSRS 41 ahgalingyaie ghiugtingoidifid sropragize the

Meanwhi lL(f\I({‘ %Q%agel‘ e Fﬂ% setgliaiég chi eingltsgﬁaa%% t(o: %g]tu?tie ee;altigg? lé/%l%/l?%%q%ﬁeg 51? éc onsumer

after the tranSportation’s undergoes 16 at a

final  20nGRHRUAMLRN AhAARaAN uhs BURPhEGHAS @a{?}?%@%@ a6 Undlagas. A

regasitication facility for performng the regasi ation step S16 may be
conf i gufi@eh Worhé ol ahicghhEtesgHcenfatidr: 3Nd EheviaRahs Z6le laBjukhigy GRis8oat an

i ndi vi dual consunption place such as a power plant or a factory, a self
regasi f imsttliedrio hdjoktl 4 haatingyalbe off tst raltbreldgas passing through the heating unit 38.

20 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
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

25 electric heater 38b. The plate-fin type heat exchanger 38a is installed to primarily heat

the LNG by heat exchange with air.  The electric heater 38b is installed to secondarily

heat the LNG that is vaporized by passing the heat exchanger 38a.

A bypass valve 41 may be further provided in the line where the heating value
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FIG 2 is a configuration diagram showi ng a PLNG production system
according 75to 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 froma 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 tenperature of -120 to -95C
and pr odupisngg BONGY is installefh&rdehygdleatlicoloadiaghhiohying linpeBf offhs bapass
dehydration process to renove water such as water vapor fromthe natural
gas suppiniced if cornceisd o AyRasathediwsting walde adjustingru3 ey byiashyalvwdl4r eezi ng
of the t ural S at. an operati tenperature a pressure of the
pr oduct i oW g’ﬁf“ Kt P?ﬁe§spaf y F?e?‘g'?%éh%ﬂ?%\lvalﬁﬁg%]gﬁﬂ‘ﬁmr%lcgaﬁr felElnat ur al
gas field. 1 . dration facility .1 s not ..und an_acjd gas
r emoval q? éscseggﬁg@ﬁgﬁggegglg,&k’ ne a@%&”ﬁ%%{}itu%% %S%Sro Ergg%n Prgt;i}g%ép qsslsr‘r/f’) “Ffied and
the §nv me i red T,
i qusef a?? %'onq%a%ﬁs?%;ﬁ%g tg? o%%%gg ﬁe@éﬁﬁgﬁg‘fl h:gi?%h es f/]iuﬁgf‘étﬁﬁgedd]eaﬁy@r%at ed
nat ural cgasin@ition PARSISWuEPI. 13Viien 2% BiecanghyaotRANRE iRt kaen@hat2d to
-95C. For exanple, the liquefaction facility 12 may produce PLNG having a
pr essur ehohatlral lgas, tienchtarat emspepasses éheafeatidd 5Que Tdjustiigsurandl) tHréngzh the
| i quefaction facili t% 12 may include a conpressor and a cool er for

A

conpr es SVAs g 48 dol thagreratignet Bapepass yeeilgui dhe ypassmlveqdtaimay bgas
supplied fromthe dehydratjon facility 11 is supplied to the |iquefaction
facili t)?tgrfe?ﬁf’d ‘i?h"cfe(?rqué‘éra!im ?éﬂf@f‘&@f{%wsst ep, wthout an NGL fractionation

progess. Dug,to it §}l1<é JFINQ_{ SEOFP%%CN%%(:J»Oi g&:iogdig'%% Wl ge(r%g%si]}’g%ﬁ{o:%‘g&gi on

d
process, the manuracturing cCos mal nt enance ex stem may

be r Edumer%Mudéw&mﬁe%u@rsM 19N4£ 9%t 8 cOtrdiig LS OBRY 2P haduged.

70When an anount of carbon di oxide contained in the natural gas supplied

f rom t hanibayd maturdngdsabdvel & tethperaturd Gequired! @Sthe tdisuilbia piaductThen system

10 according to the present invention may further include a carbon-dioxide

renoval ténapdratireysengingounif A2esgiseg a heenpeeatire nofdihe xinderdadh chatueatogasng Thhe car bon

di oxi de from.the natural gas. The carbon-di oxide renoval facility 13 may

renove CARTUHRSYME 4P aRFHES far S Aromp e tmperatre sensingrinyt 4hand AnGEMBuUNnt  of
fromthe

e o BED AL e SoRLR 08, LU D L, SUPRLLESEO A o,
That 1S3 6R RO cAMRNM, Qfit 3O RaGADR H QAL GO ANGHoddla WOk f1LYr al gas
iIs 2% or (\Iﬂgss, t he nat Lﬁ"ﬁ gas gXIS?'?%, N apfél qul 3) state at tEe t erature
and pressuiedigPA@hE uNS7 installed on the outside of the main body 31.
The temperature sensing unit 42 may be installed at an outlet side of the
loading/unloading line 33. In addition, the controlling unit 36 may control the bypass
20 valve 41a according to the manipulation signal output from the manipulating unit 36a as
described above.
As such, the LNG storage tank 30 according to the present invention may be
divided into the storage containers 32, which can store the LNG and process the BOG,
and the storage containers 32, which can store the LNG, process the BOG, and adjust the
25 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.

FIG. 11 is a sectional view showing an LNG storage container according to a first
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of the PLNG Thus, it is unnecessary to renove the carbon di oxi de. Wen an
anount 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 renove the carbon dioxide at the

car bon-di oxi de renoval facility 13. 5The PLNG produced fromthe

| i qguefaction facility 12 is stored in the storage container having a dual
st r uct uremtatdiraergtod ttegeedeacinvertionl4 and is transported to a desired
consunpti onnﬁl ace by a storage container transportation. FIG3 is a
f1 ow di agr amhsHbAVAgina FEENG . dihs t kN Gustomgeneantiwaerase ceeirdget © thee fipstesent

i nvention. 10As sho in FIG 3, the PL@Q di stributing nmethod according to
the presEHIOYRGE M B PEEEEJBYLEE MAYAINEH9F S0 aRgisaf!] égsa”c ButET Sefc 2 PLNG,
Stores A8 PR bivByEh JRIHREnS A R ughgadRyt B 1S h0LA9% £ oRkal B

atn
transports the storage c ner-to consu i onh pl

st or age GaRtALNGr 0@t tehiperhRRIH TR QbR AGie. awe%%&?%ﬁélﬁsg@%cl%g rgge

€
container to a regasification systemat the consunption place. To this end,

15t he PliNGidl sitthé bt a@IInmatdndds 26606 i BelttRattWithsRhes aDintdriM §dss @ JTaY
include a transporting step S21, an unloading step S22, and a connecting
st ep S23he inner sheAs Ishdhn heat ikuGtidn layer phe S8 rehspod héangrastfepbcBden RENG
produced by liquefying natural gas at a pressure of 13 to 25 bar and a

t enper atias skgll h ol the ougsehdllsS2stored in a transportabl e storage contai ner

21, is |oad i.nto el 2, is transported to a_ 70 consunption
pl ace. The Nénﬁﬁﬁﬁllggﬁ%ﬁ@@(ﬁﬁg S{%%geagﬁé?/fg- &éQQ%éQPIWN@%PBE&%an
et hod. o) . tai i he. pr oducged,,PLNG be
cong r uggggn(%%ldﬁ]%ag‘ggﬁsg%% aﬂgg'etrg%g%@{suﬁ%hpghﬁaq%\] (it}'t %Cg{nex\e}\nmp es%haerfan%n%@ssur e of

13 to 2%1%% R SMERALIUER IR extRlnt Bw Bperalite c?lmgéagﬁ&%nllkﬁiage[) 21

may have a al structure. A plurality of storage containers may be

| oaded iahin@intine stB8&elsted], andS-09 thibkel tstans POkt iiMehis kePoddknt, tthe igi@r age
contai ner may be transported by a | and vehicle, such as a trailer or a
train, whdh5t meayclongumetiion tphdertyei sAlsoc dteadnérrshalh Sil mh@nbaveegiromus | n t he
unl oadi ng step 822, when the vessel 2 arrives at the consunption place 3,
the st orBywes.dbrdngamodhediofr i ng the PLNG i s unl oaded at the consunption

02 3,5, koo A5l e LG IR Lo, B 4 oader

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

20 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.
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
25  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

pressure and temperature condition in such a state that the outer shell 52 and the heat
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In the connecting step S23, the storage container 21 is connected to the
regasi fication system 23 at the consunption place 3 so that the PLNG stored
in the storage container 21 can be vaporized. The natural gas generated by
vapori zing the PLNG stored in the storage container 21 can be supplied to

t he consuner 3a. Meanwhile, as shown in FIG 5, the storage container 21 is
provided with a nozzle 2l1la for inflow and outflow of the PLNG and

connect iinduldtondawapait sz atd @eerhbleé of the 10 regasification system 23. The
nozzl e 2la may be provided at various positions in various structures,
dependi ng orMaarpdsleuthe innervshiclt B | trhay st ordg® Ivontagthivénes2 1] smallgatied ai nt o t he
vessel 2 and a posture in which the nozzle 2la is connected to the

regasi f iteigknesh tg 95 theneute. shel & 2n o Zheefare awhery maaviactarie tieeiener stiedly 51,
connection to a connect or aif a. PLNG st or ag,e facility and a connector of the
regasi f iltatPoR! SEENS Bieta] dpyineppigellentsloP RRCHY et R RO FEM Gt o t he
present r!zc{h\é?@ti on may further include a collecting step S24 of collecting

t he 'enpty storage container 21 fromthe consunption place 3. In the
col l ecting sfiRthealfhsulbfién BYBL Yarb 5 PIBAGa QA Hale Bhwks, GRlihRE R K¢ the

pl ace where the PLNG producCtion system 10 is located, by using the |and
vehi cl e a8d tike y@sselell2s2 LQTRIBad@yf €aedtihduldter that feadetstd Bt kiandfBe In
distribution costs and the natural gas supply costs. As shown in FIG
6, in thdditipanbpbedtimgylatospay$2 part a3 oot tz westnasskorhyde2d amaytebal such
transported. The container assenbly 22 is provided by conbining a plurality
of st or i cpstarhederl Ja the iggmabpekage of ﬁrﬁeln@%ﬁfbﬁ”nér isparmaied| therzp. may be

i d ith i nt | . 22a that i t t i nt ate th
Por) es dd'phchsiteo P8 B iPRA! Braf8ebr BegpRachen i limtn Bupdet FOENE, or age
cont ai ”%[p?al% sglﬁ}e%fjﬂimfi% thegs%ré.”f | ow and outfl ow of the PLNG Therefore,

by grouprng'the storage containers 21 into the contai ner assenbly 22 and

using the stiQfagat GRtALAShFerPareS3 anditR8liifO0t M BheP¥hdINg1 ifidyegE al
nozzle 22a, it is possible to reduce tinme and effort necessary for the

| oadi ngcometted togdtharnsphe tcbmgcdbepass2ge 54 heondal Dagresgurebatahee biethh@adi Nng st ep
S22, the connection to the regasffication system23 in the connecting step
523, antheinsideand Betaugnndd of thhengoshedctli ngVisanetpe Brasurd sebagrmaedibetwreemssenbl y
22 | s constr)| ct%d by a plural iﬁt% of st_aqr)a e containers 21. 5 Thus, it is
ef fi%i ettt Pda At Shinoge shedng hpnd theadd Pgtf?zma%r Bef1dcéhsumsids of thar ge
anount of . nat wr is needed, lik si nal sunption place such as a
power pPlétr? g}(’)e;ﬂ ?3 b%ﬁt Gst s 10%8%?%%(?4,%(3 015.][Ce’rl Sﬁ’eg istuggcr){[s %ﬁ(grg?%f%baet o the

PLNG di §Bﬁﬂoﬁ%¥f&ﬁ%r€§h¥é‘?%aé&§% Jificlioh fMfe BLESEN ol Y BALS gﬁi@ll 53 separate

storage tank is not needed at the consunption place. Furthernore, 10 the
regasi fi cat iagnsisywat emEGMRY thieedsndcBold Gapia@y i Tethayahé foimdds apassiibl e to

unl oad the storage container 21 or the container assenbly 22 and to collect
t he enptontattmgatie ahtmulgion Adyor parhé3 ciont abmextias perthisy pR¥jidedhatl en maki ng
the rounds fromthe place, where the PLNG production systemis |ocated, to
t he2d ndiveteudet puhstinpt therinprabels 53. pyherplers dessiateroal prérsutcaidhy émiee| e
paral | elshe\ﬂI %P ig hrgoyeﬁsg)%x!a'rd lt}rlle %g.gtt fn(szlﬂlatafgd lellyrf]:r tpgxet §: ?}?rogéh the connection
passage 54, and thus, the pressure between the inside and the outside of the inner shell
51 is balanced.
As shown in FIG. 13, the heat insulation layer part 53 is installed with a thickness
25  toreduce 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

the heat insulation layer part 53, the PLNG as well as the LNG can be stored. Due to
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15 Sout heast Asia where a plurality of small and nedi um consunpti on pl aces
are dispersed in many islands, it is possible to mnimze the construction
of infrastructures, such separate storage facilities and pipelines, at the
respective consunption places. FIG 7 is a perspective view show ng
an LNG storage tank according to the present invention. 70As shown in FIG
7, the LNG storage tank 30 according to the present invention includes a

pl ur al i tHe Gressysr BaIce Rt EFHe s Bs1dE naydatheeerthife i Heths BsTnshsHay!-3tet o store

LNG The, L NG tank, 30.al | gws. the LNG to be | oaded into and ynl oaded
rrom t na'Fbsssct 1 Gae v B Snd el Rabe S EhrO dghe 5O SHAPY POl ng |1 ne

33, to "Iﬁb&%g}z?&}léﬁsmttk% ex%%u?éz g%grag%ﬂ t%sgx%{f be2rL& Coglg?%cﬁﬂm‘?y?ﬂei Rai .

whi ch | oadi unl oadi ng val ves a an are 1 nstall

body 31 stgictufts dafcbechuseLhy iHahtekhe pRisilirabf thé iBherShell 3YenHH Fei&lisd 32 are
arranged inside. The main body 31 may include spacers 31a installed between

t he $t oraagéhcomhge oensnd(dacmgtdratllcnhéurabibinyagey bopioaidedr s 32 mai ntain the
arrangenent state while being kept spaced apart from one another. In
addi tion, tHdeamimlchigycosneatng pandbudey be méegraliyneuringtted o thayelet/dattetbl ocki ng

heat transfer, or a dual ructure for heat insulation. The main body 31
may havé’ovaﬁ'l?é’lgéhes‘flfl‘ikssﬁlll Zi}n prer E)(ﬂiﬂi‘fg“@ph’e%élﬁéaﬁ‘bﬁ okthe kNN fRtpIKiBe n thi s

nmbodi nent . di tj t h . A dy 31 i ncl | | i f
EUpgolr{TEﬂ%rlshgl gg'ck%‘%githet %@“ﬁ%ﬁ%a‘%%dg? 5%%%“2@%;@‘838%]) ke O tgfo%reﬁh -ér&md
to bl ock heatmhinads &rsuE}Pastgal'Qéﬂgi)ge C%Sﬂggtfﬁﬁ?o %'CBEF%gMg g%ré?§ installed on

the ground 1 n a stable posture. own I n , 8(b) and

8(c)o the meiy shody Bl FIBY 1have ANEIBdtbragé Z@ntand¥eadddraisd 26, aaldodd! ar ge
si ze. Thus, the nunber and size of the storage containers 32 10

accomodatbedinmant i eharpieserid dukenB8dn ey ibelust andataha edatHovwdmern, latybe Spr esent

invention is not limted the above exanples. The main body 31 may be
manuf aciRpfaigdip orles Himrdipat @swyatioroesthetiedesoighe pifer sebrddge Thorkigimér s 32

and may. be .manufactured in varioys sizes. 'The storage containers 32 nmay be
const r uBEad S HeEeTCHo mande aithelieddnah prist ?l?f-‘tll g%gmgalhawt eadesfiidha

ressur 1 r e r of, - t0,-95 t oget her with
Phe T ongnilae of 88 ARaPHIENE GG TRE NS b ek AR S5, Hap Kels

Wi t st apge1bdigs ARANErRAASSUP £ithd 1 da TR ¢hAtdd BaRONdidnt &M hedt RERTer sy at i on
menber is installed in the storage containers 32 and the | oadi ng/ unl oadi ng

| i ne 33thecaadetidreissprovengel. c dhtrifsrer sndd2 aahigh tthaptaad: BaYitbinoadisagh lak ne 33
have a dual structure. Therefore, it is possible to
tropical regions, the generation of BOG from the LNG or PLNG stored in the storage
containers is reduced.
As shown in FIG. 15, an LNG storage container according to a third embodiment
20 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
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.
25 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.

Therefore, under a low temperature environment such as polar regions, the LNG
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20store and transport the PLNG having a pressure of 13 to 25 bar and a
tenperature of - 120 to -95C, for exanple, a pressure of 17 bar and a
tenperature of -115C. As shown in FIG 9, the | oading/unloading |line
33 is connected to the respective storage containers 32 and extends to the
outside of the main body 31. In the |oading/unloading |line 33, the

| oadi ng/ unl oadi ng val ves 33a and 33b are installed to enable and di sabl e

t he | oadir PgNG ktosdi inghostotahe chenemis abf affeotddiey stt@nagelcant dilaeesthd?2.
Therefore, after the main body 31 is installed at the consunption place and
t hen t heutepabelh§? umdyobelimade o BegeBaral steelothrelc raslicing thhmanefjasiihg castson
systemor the supply line of the consunption place, the LNG or natural gas
can be é@ﬁﬁ?ied i mredi atel y. The | oadi ng/ unl oadi ng val ves 33a and 33b
may include fjrst .indivjdual .val yes. 33a a first integral wvalye 33b. The
Tyt i vitdban daraseisfR g FRing auEN Hobtsk Sfoplan b Bredbite o

di sabl e i: I 3 NG, { 0 0 ai ners
32 e PR ERRLRF R Rty RS Pl BPIG 08, L REnuERE

di sabl e cbhRinch 6h AR rMaEUDI BRI RG GfhddneerkiNB hhRAE ARV BN Gl ingluak oF age
containers 32. If all the first individual valves 33a as the

| oadi ng/atirihgeckhaly) 61 akiv @8teaskelb p2ne duprohes Y, empecliday énstitatibadeyce paitabner s 32
may be packaged as a single container and used as a single tank. In

addi t i orheamriey sh¢lbo1 istosas iNGiivsideiaind viad vetsr §8H Q@renchisgs thheufsidesef that egr al
val ve 33b may be installed as. the |oadi ng/unl oadi ng val ves. 10The LNG

st or age n§ARNERIO lac cldiedrmpt & tsHestieddehivcanileimppiohchgy apd thartterishel ude a
boi | < of f BOG) Line 34 i t hayst that is. naturall
oot ot 83 PRl e SFsnhdidiriiths dRsSR" LB Bl ol HBh Rt ea ¢
| i ' f th
ot bodn regbs ] e BRAIB0C MARWRNOS! S Ao LEASuh Okl He MESHEE D' hat

are opegsheaied t6 bR sEe/ dullcephiausthetiiter BREH 6 L gapefodtietupblying dxhgusst or age
containers 32. The BOG |ine 34 may be constructed and nade of a materi al

such t haf thetLN@noAtotrh8teameerahg@t 6b.s uTleusofhelddntaxtidh phamanaoaudengedat ur e of
-120 to -95C In addition, the BOG val ves 34a and 34b may i ncl ude

second thedpwtetialall 031 vas adgnanderbsieseiidas at@dcamay dieyeompapied Thetheecond
indfvidual val ves 34a are individually 20 installed to enable and di sabl e

t hel exh&UEECHERPHE BOG from the respective storage containers 32. The

second 1t eqialanalis, Akl n 1R BhLEA 0. NURILALL ¥, NATLS, BOfAL Sab! e

t he exhaust © romithe en orage containers t he

second pnginvdidurdt Witlsveas 346w %¥mpithiird Hems ¢sand ﬁd_?tes%gﬁ%)levaﬂew&né%hemmy be
installed as the BOG val ves, As descri bed above, if all the second

i ndi vi dgalmasaby @sadd4s anetOpenad, eddeRent 1owr @fpPeatiry @hstaoeAge:, GocH as ners 32
may be packaged as a single container and used as a single tank. In

addi t i oplunominy, sthisleseseald anddi-Viodueel vkl ed.iBzam s ombyditrisst, ke ondr i nt egr al
val ve 34h may be installed. The LNG storage tank 30 according to the

pr eXent slpql]lv@%mabm)en@ymﬁ(b it Adebyldcypgle 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
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
25  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.

Due to a connection passage, the pressure of the inner shell 61 becomes equal or
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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

t he sense signal output fromthe pressure sensing units 35, and displays

t he individual or entire internal pressure of the storage 5 containers 32
he outsi de_of the main bod

di 37 | 1.ed I n
gpdgr ;éﬂﬁg u?%%“?%ﬂ @Fégﬁﬂg%wggﬁ %FépWh?éfngha'V@%é%?@“ﬁﬁhﬁﬁé2storage
contai neLs Jan stglbae RE SRR 28" BN LR ST b eRb o158 Dr ey

a
ends of % ora e contadi ners on t

be inst i A fad the
LNG thr?&%ﬁhﬂ%%@eggoaﬁgt/gﬂ(ﬁh t&gﬁg&ath&?(?hfel%%@vgs gi%lga (%}Ifl’%‘#ﬂ@‘?lé]e control ling

unit 36 praguqnst teObs bhe ah@@éﬂhﬁ'&d&%'d@ﬁdﬂtlﬂﬁ foakxS5pl 3 3RprafdrSsh Ak dhe BOG
val ves 34a and 34b according to a mani pul ation signal output froma

mani pul attemgenahire o844 5°Whiag e is®rédist Ak ectr slrellt dleamtetha oltedsheB b20r Thest al | ed
to enable a wired/wi reless comuni cation at a renote place. As shown in FIG
10, the stqu@sEgHager PQmkay3be set gradi Wgsatﬁ@fn e ghoxe evessimvaadt leameratEemay
include a heatln nit 3R aqg a he Qg | ue adj stln unlt 39 so as to
vaporlzé”PWEOE palgtedhety ﬁPPﬁe 1oPadhe SHmO; trepad “FHZ%HPust a

heat i ng r a consunption place. The heating unit 3R is
installe%ﬂ¥§§vggg%%%§g @£dLNG unl oaded from sone or all of the storage

contai ners 3ghe sﬁpgorh@ﬁglﬂgaweﬁ M6 PR G tﬂgirﬁqeﬁ&ell%1'aﬂéft@é ded sthgléadl ust a
heating value of the natural gas passing through heating unit 20
Thelmea&nn@‘mmwtt&&u@ﬂﬁtRM£ubﬁa&hﬂg6va&MEﬂﬁﬂbwﬁﬁbmglBmltTﬁﬁsmﬁ%nb63
installed on a line where any one or a plurality of the storage containers
32 are ishuegrafiyedinfarcesttbe Invadihey/airnddblc oget shell 633, Toe suppprtfs iagbal | ed on
a separate line that is connected to the storage containers 32 and the

| oadi ngMAdESAdi g2l (erfe BBYisaNsEEYe steeh dhatnathsiands QM‘Véemmﬁ@Uﬁ‘e‘aﬁtihﬁg uni t
38 d | at heat h 38 d |

noater 3o e PuBel FIC, J 108 S sReitger medobs SNE ap PR TeERr | mar i1y
h h

heat t g ﬁh‘%&éﬁ@?%m@%@lﬁ@ﬂal m%ﬁl{ﬁg Jréﬁel%?c&rrd uﬂ? 8f sugggrts 83

i nstall to secondari | eat I'S vapor Sing the heat

excirangefaydRanstdll B asSpyald\Wpard In AR tiRA J1%é'f:ﬁ$]?6n erq}(tbﬁll@‘éiidb@oftth@ inrepe where
the heating value adjusting unit 39 is installed, for exanple, the
Ioadlngbhﬂ]@hﬂuh@ebumed&ﬂfﬁﬁhenhypaQSOMhmemﬁbdnﬁanonnected to bypass the
heating val ue adjustln? unit 39 by a bypass val ve 4la. Therefore, when it

i s necessar y\St ghoad] st1G his, hleesmnpgﬁv@ gwyohclufe anfanst flangegba, a fesondt ur al

h 39 by th f
Phe bypddhle ifiyands: f5s et SPhliie An‘géﬁégﬁﬁ%ﬁﬁbglse%g i ﬁéfv’?q%%‘t heat | ng
val ue rg&w rﬁt%ﬁl o%t E%%te(r: I%gg’éptfl tﬁﬁ n?ner sFeﬂ ?1 HQL? Hqélehalfr%,cgloféfé% OB pecessary

to adju hea ue o e'vatufa asses

t hey(heatjligeyal fige ﬁf;yt %I o Mrbviddd B&mw%é Rt %HQ@?J m@t sd¥nd he

operation of the bypass val ve 4la. The bypass valve 4 e a three-way

val ve offlaRgeobll. al THeyfiof f1ange-6¥aYandahy e&cond GlaRg@dgh tia@avé BQldgN(ﬁaﬁé orage tank
30 according to the present invention nmay further include a tenperature

sensi ngmamiincldde @mdatareqoerhbeart farmgd bpidivi@6g soingsshéme inekepltihdétsuot paded
natural gas have a tenperature required at the consunption place. The
t enper at ur e 18 @dditing, tkm upport enmiay by fxadbeseneried oy whldingndw dleedutent ur al

as. The contr.o I|n it 36 cei ves a._sSi fromthe te erature sensin
gm t 428 surfacq o&#ﬁ IHB]I 11 613an(§ %e nner surface %Pahe outer sherl| out using 9

25  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.

The first web 63c may be a plurality of gratings, both ends of which are fixed to
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15 the electric heater 38b to nmake the natural gas reach a set tenperature
range. In addition, the controlling unit 36 may di splay the tenperature of
t he unl oaded natural gas on the diaplaying unit 37 installed on the outside
of the main body 31. The tenperature sensing unit 42 nmay be installed
at an outlet side of the |oading/unloading line 33. In addition, the
controlling unit 36 may control the bypass 20val ve 4la according to the
mani pul ahé @fst Slagpalb3 ouhPtie Jetond fgenaEBdl PYbatlei 0Tghe! Biatin 3O mad D edBESI tobed
above. As such, the LNG storage tank 30 according to the present

i nvent i opcemey dnd ahiply decbmprtsiviehivrst betagen denfist fkange 822 anthitbd seamdst or e
the LNG and process the BOG and the storage containers 32, which can store
t he LNGflapeeé&dlsandhibe ROGrs aad tedfixedttotfen axsisy spbetiseat i1da shas 41id theand t he
heati ng val ue, depending on functions The LNG storage tank 30 according to
the predBfie Pﬁﬁgﬂgicgnthéﬁa%i gy (hearepsrd of ReIIsiG o?h’tsh’é‘af}‘lieu?%‘a%gas
according 9o, a _cons 'S reqyest .at- the consunption.place. FIG 11l .is a
Sectt ondrP bt SASRHRE e TriNRetERs, S atlS soRHT PR B Af Tomach sty

enbodi mgnt, afhd heeleggat | nventi on. As shown in FIG 11, the LNG
storage contai ner 50 according to the first enbodi nent of thc present

i nvention ney hefcCinvdeti@Nmeiiber 65 hedy bd instaMad ®etveden Ihelidned Jurfairth fthaeat
insul ation layer part 53. The inner shell 51 is made of a netal that 5

wi t hst andt&r ahdlbe? tehihersatanddlanfe bNGisddeefdr bhekihg.a hhetrauter Thehbat52
encl oses the outside of the inner shell 51 and is nade of a steel that
wi t hst ameislaggnimerebai D mrewslyde agfass fiber adepresdnbtlie tempertivee lethe inmgsul at i on

| a art reduces a heat, transfer_ b en the inner shell 51 and the
ou¥g¢ Eﬁ @1g§§p é“?ﬁﬁ@%mgﬂéPFh?QP“FﬁpﬁgggﬁyﬂﬁﬁﬁgPﬁTgﬁe space. The inner
shell 51 nm e. a hat W ths S | emper re of
the LNG Foﬁngﬁgg%)é?lﬁ%é%%%ﬂggﬁghépkogfBﬁgfﬂﬁégﬂgﬁg%g?ng%%%ngﬁgging

excel | efbarl iQWISEIPEEAbHY 65 CRA A8 [i6dr fay 5UARPEAR I3k URAYPortihndd HhESS
steel, and 5-9% ni ckel steel. Like in thi's enbodi nent, thé inner shell 51

may be fkoppuedod reoatatuibtigr ofitgpehelAbS aandt e fikethey wélaink. 5SAhlwmmtiheyeavari ous
shapes, including a polyhedron. 15The outer shell 52 encloses the outside
of the iemeate Shalihsubdtiogunémbéranaybes giapeseil etween the outside of the support 63

15  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.

The 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

20 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
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

25  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.

In addition, a heat insulation member (not shown) may be installed between the inner
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formed between the outer shell 52 and the inner shell 51. The outer shel
52 is made of a steel that withstands the internal pressure of the inner
shell 51, The outer shell 52 shares thc internal pressure applied to the
inner shell 51. Therefore, an anpunt of a nmaterial used for the inner shel
51 may be reduced, leading to a reduction in the 20production costs of the

LNG stora%§ co @giner 0. Dugwtﬁ a connectign passage to be descri bed
bel ow, agg g g utgsshelh 82iapd dhe tyah) flagge peeise forddeding? heatdiangiert o t he
pressureroﬁ]tp%>Qeq§ insglatiog Ia%er art 53. Therefore, the outer shell
52 can wffehse?anau%erf%]lg%’sgru?q%y f A £1& ING  Even though the inner shell 51
I's manufact UE}?éjhéa?iﬁ%fa'ﬂéﬂ T ﬁarE 6%259%%% écgingg %pg%ig)getw%eﬁ %ané QﬁeﬁwG 25

havi ng t he above pressure (13'to n erature conditron, for
exanpl e,and tRE 86&HERIDE2 Afd RAmadner & htaMRaNabu iRt ffducdldbeat GARsBE SHored by
the inner shell 51 and the outer shell 52. The storage contai ner 50 may be
desi fnechdtinionathe syt inhdatalnduger pagduney Bncbrseapedt ait wmbde clongiateriohsich such a
state that the outer shell 52 and the heat insulation |ayer part 53 are
assenbl dlat a pressuvkgawali toethe tiffernah pressush eff 1ths inngayhdlk 6 ragleppledhntiveta
t hi ckne ti smaller than a thickness t2 of the outer shell 52. Therefore,
when mand€aEEBHenguRhE theratemah grgssusg of thisngeieshst Wxiséas e 8ohsEictNavi ng
excel l ent l.ow tenperature characteristi.c e 5Sreduced. he heat
i nsul at i9R] parffseSPr%EDélF £ BRTRDIERTURE, 1 634%0%%@%5%% 1%8?%"5:';88 ﬁa-‘/teﬁ gait ﬁ%-éirnds hel | 51
and the : C i | - C a heat
BRI Bl inné RO 6} SndfRfiCoR e@ed%@%tgér;b?‘%é‘tcgﬁrg%ﬁéﬁ 9&%@&0@

transfer, In addition, the nsul at1 on part na nstructed

or made ieFI@ 1MBEEbIR) fHUsBshRtalMcPbesRUh eheidbiab ah@ tHehfutdidM 8f thalinfressur e
of the inner shell 51 is applied thereto. 10 The pressure equal to the

i nt er nalshgt €3 s like iwfthe IpeevicnesmisthiéhéntShowaf i@r BIG d 2notSire sthe icohhactiequal
pressure but a simlar pressure. ‘the heat insulation |ayer part 53
and t he Pr#5aE¢Ié4 bis bera deseréredgndetailan thragrepious emhedmedt, fioger descripjion he
connection (Bas.ﬁ%%e 54 %n order for pressure bal ance between the inside and
the out GV IORE@MHASEr shell 51. Wien the pressure is bal anced between

15 the insi e I . | h i f _t.he in hel | 51
e e 1S 95 5 BRSO 1B, B 5 2 DA PS0BES

1 on SSa ﬁe out er

sheld 52 sUpBGitd)Iha GRPaidBRRheh hR@1B30 CHI W | 0 a
reducti gngig thg t hi ck%ess of%he@%%gﬁ%ghgléa?%ﬁr’ &%%&A%jcg@ﬁig{fv%%% FTG
12, the genngeatictore. padsageredthenmyinhepd beatebubition 15ycd@af Bt @atien@edlie heat
insulation layer part 53 in a connecting part 55 provided at an 20

i nl et/ outked ugrmlpaed diled heSingevar gaphiefdrnEd befienahomagr shedl Gintndrthal
pressure of the inner shell 51 is noved toward the heat insulation |ayer
part 53°HKF % HE heghimedaigh $swane may bampreYads, the pressure between

the inside %gthggneorg,uﬁpsoindﬁllglfg, tgrrz]i‘lansi e hsegte lnlsulggioril ?ay%?‘ lpg'gcéez\ldére freely
20 moved by the support 63 and the lower support 66 having the grating support structure,
thereby preventing non-uniformity of the heat insulation layer part 64.

As shown in FIG. 19, an LNG storage container 70 according to a fifth
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.

25 FIG. 20 is a sectional view showing an LNG storage container according to a sixth
embodiment of the present invention.

As shown 1n FIG 12, the LNG storage container 80 according to the sixth

embodiment of the present invention may include an inner shell 81, an outer shell 82,
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As shown in FIG 13, the heat insulation |layer part 53 is installed with a
thickness 25 to reduce a heat transfer between the inner shell 51 nade of
a nmetal having excellent |ow tenperature characteristic and the outer shell
52 made of a steel having excellent strength and to maintain an appropriate
boil off rate (BOR). Due to thc installation of the heat insulation |ayer

part 53, the PLNG as well as the LNG can be stored. Due to the pressure
bal ance Bé# étrtmﬁlH%“‘?nn]éVﬁé’aéﬁﬁﬂ‘ t Hécoutesslrd! B stprea H%é’rsm@h@lq ths puterpe

expens vBehE? aretio: (6 Bl Tethe v ERar adbr S8 G ek baE: 850 be
reduced. redd&e?gq{eﬂ Réa_sfﬂ'a @e&%é&t e aflmé? Elgﬁ gal_ﬁ%ldstﬁg Ol?l er slﬂgll 'SQt eﬁ"ﬁglouperressur €

of the inner she e prevente orage contar ner

havi ng e¥@gde &Mihe A hbii BY JMBUhOenRF QAR the outetvelaam b cctdﬁect‘éennect ing
part 55 may be integrally connected to the inlet/outlet port 5la of the

i nnef  shedethebIbyi 0 wrAErcofoB3t h¥leatiphily ardnextiaggtartofnot BRokNGni0/ beom t he

i nner shell 51. Thus, the connecting part 55 may protrude outside the outcr
shel | 5antegxallecoemasted trembolet/sutdt past o thaliver Negl! Bk ircomiae&irgle supplfie

connect i ng rt 5% 10 As shown i 14, an LNG storage contai ner
accor di /Y teé %PSEQ (51?‘&1L@%Bﬂﬁﬁ@nt}ledﬂnﬁrh@eﬁr@sethhuf’ nfe eNeRTIREWAtnERYde an
ext er nal |rttsH ﬁtl on Ia}{elL ?6 mstgl in.order, for a_heat insulation
on the gu(t B¢ A SlEE PR Re e?tegtbﬁélsuﬂ’eét 4 Yt@ uf EP0RC1 ayer 56

may be %ﬁx?e%ﬁéﬂ%ﬁfé ec‘?M%ﬁErtShe" 52 such that it encloses the outside of
thc outer shel e external heat insulation |ayer 56 may keep 15

enci®sing t ITEhthﬁeQrshah@i formd aRY NG storpledpsteor TheMRHsiN@EnafBOGRde 2 heat
transfer fromthe exterior is prevented. Therefore, under a 'high

t enper abtin enctaivthatonitiesninds adbw asmperapical the eN@nsor tethemplengeatnarshefl BOG
fromthe LNG or PLNG stored in the storage containers is reduced. As shown
in FI G 8ignayahe mydeseior @g@éaldwmrwi wlleed@w(jtien@eltablra chirpetdrigitbodimemt 20 of

t he present. i nventio heat | 57 install ed on the
out s:ode ]deffmt“ﬂa Sﬁltnie‘tss e Iangé &%HE eéteieL q-r’rggrﬁbti‘%?mﬁﬁ‘i}mﬁ@t hhE8ET nedi um
circul a n i he out er 52 b

ci rcul a%ljlJ (ri:lgg sh% I%?hg‘%m% f!i tgbﬁ'}l%n&g The A atthe g Sﬁgl%& naéé/elvna(r:'louae a

heater thats, gﬁg@dlﬁée%%@@mgy power supplied from a battery, an electric
condenser or a power supply unit attached to the storage container 50. 25

The heati ng Tirershes shdll BR\entlosdsutle oatsfdeersithé ennpt stied- 8 Iy peehhBat 4 Bghcelienment or
a heating wire wound around the outer surface of the outer shell 52 as in

t he easérokdbhivees tivoaiteretiel] 3Thed dfconeer shaldét. aThomteresiplBatiumadenyi r onment
such as pol ar regions, the LNG or PLNG stored in the storage container is
not affééteébt}l%/ “é%@ﬂ%theclate&laélpressmtérﬁéhe e siglefl.shBrg owor shgll & made of

a gener alar t%e mt%lhne? ptesguergl'zlt%lppgi ¥ohﬁlenl%1r1]el“}fs fl%rll n%hgr% otrg gnhgrglggtgt of a

20 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

similar to the pressure of the heat insulation layer part 84. Therefore, the outer shell §2

can withstand the pressure of the PLNG.  Even though the inner shell 81 is

25  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 81 and the outer shell 82. The

storage container 80 may be designed to satisfy the above pressure and temperature
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FIG 16 is a sectional view showi ng an LNG storage contai ner according to a
5 fourth enbodi nent of the present invention. As shown in FIG 16, the LNG
storage container 60 according to the fourth enbodi nent of the present
invention may include an inner shell 61, an outer shell 62, a support 63,
and a heat insulation |layer part 64. The inner shell 61 stores LNG inside,
and the outer shell 62 encloses the outside of the inner shell 61. The
support %Baditisniimsichld gte Bet wRentdrRBell sMeakc sbal tord 83 and thbBedi@latdRel | 10
62, and supports the inner shell 61 and the outer shell 61 The heat

i nsul at ilayerlpay @ aparsserbdlededuces a heat transfer. Meanwhile, a connecting
part (not shown) may be integrally connected to an inlet/outlet port of the
i nner s heI | B metabgare 83 ey tteh@n@ecﬁpd gﬂ thaduiek patase obtha inaerishig! 8d/ahdom t he

i nner sh

shel | 63 MiCeRrBERAF tembarnenen sad R b Jetenapbel dEn et e B ¢
15C0§me%¥% @g%ﬁoq{e%' eabch othgxlg O'#I{E:n?h g(feolrelf‘ 8%11115\;})/[%2 1%?%1?%'681?)}65\;? RPgce. The

i nner she hat tan erature of
the LNGClrE%fé?éﬁ'ng?the ifferisRAER 1 308 e Rider Y '9? md upafllt}aoﬁﬁg)?brtpay' ng
excel l ent | ow tenperature characteristic, such un1nun1 al nl ess

steel , and K- Q%anécCloede spheel apattiike vbﬂwhﬂ'&ﬁacﬁdﬁ’ﬁb@ﬁﬁ%ﬂ@ﬁeral kides bnmerin®Pshel | 61
may be formed in a tubular type. Also, the inner shell 61 may have vari ous
shapes, sheltBLdichtreaupolshdibs anin the caseDiihivanbodislest. | 162ddtich,abesetdie
outside of the inner shell 61 such that a space is forned between the outer
shel | 6208nt PHE Denhatirestigh |as gasteetareuttier exaple. &2 mefaheate 83fmay §eeel t hat

25 Upar ok hocR et yp&éﬁi%?‘pégg B Poda G P Ty bl S e et or e,
an armugllﬁj Lerasupﬁ&eﬁftﬂk oH%ﬁg% 0.t 'n?&?%oﬁ@ﬁxh&?%? IQ(FOJ\gach?gﬁ | eadi ng

to a reduction in the pro I'on cos ge contarner 60. Due

to a conngghiifnPAPPRYPointNS3 DT HSHItBe Rfetdl 6rel IANGHY %&%ebt it 19&9%%1% equal
or simlar to the pressure of the heat insulation |ayer part

Ther ef 08¢ and e @itidrahels R2bY veiZowanethvdshst and t he pressure of the PLNG Even
t hough the inner shell 61 is nmanufactured to withstand a tenperature of
-120 to -95@s sheenpnXNEHAy ithﬁgmt?tlabcqbéﬁenqwrk@siss,taléed(uxsrep@at@@y bam)ecangl
teggirature condltlon for exanp a pressure of 17 bar and

5
r aCBF SURROTL RAIBES3R AR e %%ﬁﬁ@ﬂswc’fth@mtﬁr@@ dhderowser Hkd %én%ut er

hel | 6 tisfy th b
or essur CRstabaardRe P iR nedn RO IR MR SPAEE P veRoShel T 62,
the suppoits €3, offhd lﬁA%? smlam | nEy At PRk A Gha PRl Errzgféeﬁexfﬁ%é%ggtg dﬁfgheThe

support 63 is instal in a space between ner s out er
shell  along the 01rcumferences 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 83 and the
20 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
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

25  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

the lower support 66 of the LNG storage container 60 according to the fifth embodiment
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10 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 shel
62. The support 63 may be nmade of a netal (e.g., a |low tenperature steel)
that withstands a | ow tenperature of the LNG As shown in FIG 17, a single
support 63 may be installed along |ateral circunferences of the inner shel
61 and the outer shell 62, or a plurality of supports 63 15 may be

i nst al | & thopisgens gryenidor gaetailpddesciiptien digreofvilbbe pwiitedn the | ateral sides

of the inner_shell .61 and the outer shell 62 as ip the ease of this

embodi ment . 1he heat jsulagag Jayven pgf %&g lﬁ@ftab%”‘sﬁﬁ%‘ﬁ? Betﬁ‘@e‘?‘rﬁ&? A %IGE & first
fl ange 633, n f1nst 3¢.. The first flange 63a
and theE%@égﬁaﬁgfgﬁggg%gggg?%ggbBﬁggf%dn%HmPﬁgﬁg5%89$§h9?%é@ng;ttH% i nner

shel | 61annt fie hieﬁ‘trlﬁ§ul§t]i;l{nf1§ paft Shhﬁ%;gb'é Enstr8le BEhhd B8 2 TH&H] ERh Web 63c

is provided between the first flange a and the second flange 63b. The

firss fliangephlaurarduilne hecowshaf Eﬁﬁgﬁe @3hhamnehah@l 81 fid Applsdaaperds. may
i ncl ude curvature nenbers forned by dividing a ring shape into a plurality
of part slhe pressurd equatith theanteritah eresapp o théBimmashell e’ If fet@sl iy nsuppoidied by
wel ding on the outer surface of the inner shell 61 and the inner surface of
t he out duglHapssuBbutyg sinelgt Piessyig  Dise Beab apsatasionganse part Sdcandabe dnfdrange. |In

this case, | ass fiber may he inserted into the suppo 63 .i.n order to
prevent HEAR! FRERIDETRGEd Tectter padt 6mselaypasias oF m%ighl%m% %&dSport 63.
The fir j t _qgratin bot h f whjch are

e 1 e YRR, B8, AL O SN BRLIERYT Bl WPIED

gr af i NgHréBYuLENbIdREnt hoWRCRI ¥RS BN SARRI e 2oEAMbE HREME: AR hehvween the
first fllange 63a and the second flange 63b, and the others may be fixed to
fom a tdessBHestinuddtail én thberehapecabsditieat, fuxhagd@esptidnothetdoft WAl Geat i ngs
may he changed or adjusted. This nay be equally 5applied to a case that the

first womiBd8t is fixedly supported by welding on the inner shell 61 and the

outer shell 62. i A heat insulation nmenber 65 may be install ed between
the inner suftredicat Brulehen fiyeepars §&Imasbe Hiide vhe BEpvYRE PPYAYE UeBitann or der

for blocking a t transf T heat | nsul.atio nber .65, may i ngl ude a
gl ass fipﬁ%srtggjﬁﬁﬂgﬁeeglg C?W?%e lg?eg?rﬁ’r e&ﬁ%ﬁ@’%‘ﬁﬁﬁ%@é@%ﬁ”‘%&ﬂ# %m bei ng
trapsfernede . ﬁli)&"(ﬂtlﬁ{ifoﬁg‘gl ldncpflllpd/. tihﬁcesH(p%%% s %‘?‘med bet eehr{h@%- ton, 1n
the case that tHe support I's fixedl'y supported by meIdYng, the(%eat_
i nsul at ispéll BERRE thHSutstIgHE1a8 2 ItiRs Sork-uREFmITBYo f0fe Gle&Pas sl 1ag& gidgportion
of the support 63 contacting the outer shell 62 and be fixed by wel ding.
Al t er natnayddeypreensdpad ahehdaeatsuliaisupatoronanaembebe mayrobel. di sposed bet ween
t he outside of the support 63 _
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
20 in FIG 20) may be omitted.
FIG. 23 1s a configuration diagram showing an LNG storage container according
to an eighth embodiment of the present invention.
As shown 1n 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 shell
25 512. 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 inner shell 511 and the outer shell 512 are connected together by an

equalizing line 514. In addition, a heat insulation layer part 513 may be installed
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15 and the inside of the outer shell 62. In this manner, it is possible to
prevent the tenperature of the inner shell 61 frombeing transferred to the
outer shell 62 by the support 63. The LNG storage contai ner 60
according to the present invention may further include a | ower support 66
installed in a | ower space between the inner shell 61 and the 70 outer
shell 62 in order to support the inner shell 61 and the outer shell 62. The
| ower supepedeh thbinfayshien sl uded aetdater dhdll srge, a fourth flange, and a second
web. The third flange and the fourth flange are supported on the outer
surface of tHe imnereshefhdlll foGlis and NG etdrageespasar fEeenoér thed dutreny dhel | 62.
The second web is provided between the third flange and the fourth fl ange.
The secdmdlevdls mefyl thafcyitlersansls gllawdenpsrawre ¢frtae | Heoehampls, e ingsirch are

fixed to, t third fl and e.fourth fl ange. Detalled shapes of these

conponeﬁ{l%mg}]en]aﬁglﬁ ‘Bﬁa‘{‘}f%@e‘ﬁﬁa;&"é‘i‘%?’ﬁﬁ 18 1\ dCPRL RN %Itara&wrﬁﬁg»i ¥Bns, and

t hesﬁ rrgﬁlrﬂ%nt% Sc{alfl €sS %ta d ?62&1‘ E{l s{eel SLLb € 1nntHsae l%dhdgnqttlhcal {0 those
e 3 Tt ?

of t ion fsul ati on eﬁ%mﬁ) may be
instal | %Heﬂoghwﬁ@g bk ff@maéanﬁra tuBGd af a5e 0)5\155 hme%e?eheﬁhﬂ 1' m§32h drfdgsfourth
flange in order for blocking a heat transfer. The heat insulation member
may be ghgleassclhillidgh.polyhedrohhe heat insulation |layer part 64 is installed
in a space between the inner shell 61 and the outer shell 62 and is made of
a heat i nsullateoo a hvaneatedycesige, theatesturans fherinndr shelbS5 Bldokcbimen eqidier heat
insulation | ayer part 64 may be constructed or nade of a material such that
a presssyialadoahe prssupeof thedicalainsypeslayer pt 2 e |Tﬁlﬁ€qfor§héllf?|0u®°~r shellappl i ed

R R T R G
addi ti og, anhﬁ%bu*?&?‘fo \R’Hﬁ%&erglt £, é{ E%\{SJeby %0 fAoand ¢ §Q?LN’E}%% g hﬁgﬁ)%vl ””e:]

shel | e connec e connecti on passa

FIG 1233rés£hr9r(ﬁﬁ{o i%arpaxﬁﬁwp%mb@% LA WSS ol fRedsBR ANYG Yabanut si de
of the inner shel l'i ke in the previous enbodlnent shown in FIG 12

Si nce tbamapaﬂEEébbnﬂﬁaS§a@ﬁb&§mhﬂ§nbeennﬂﬁshaﬂEeﬁanmtm&@ﬁmlgwn:nme

previ ous enbodi ment, further description thereof will be omtted. In
additioﬂhetﬁ@aﬁeamxﬁm3®1éﬂ@omaYdyemesanﬁiGa ﬂmyﬂbQKNEMQW©ﬁnamgmahmdtype

i nsul at or (e. perlite) that can pass through the support 63, in

par B cure&?per%thréf %61“83&“ Freahi dndpte Hist Hreauiss ghdt ?Uc%’%rtbe hep dsefagipB lavehe
grain- t¥§$ Eg |nsqﬂ(%|on | ayer part 64 can be freely m xed uniformy and
filled ﬁ f% forned between the inner sheII 61 and the outer

shel | t D\eﬁg‘?%s(lgddgf Hh@%'l?%a‘}%ef QJlﬁgﬂg(? 14T IIHﬁ) ﬁaqF of the inner

FurthernDre upon I'ng, grarns of the heat ayer part 64 are
freely Z2Qupyadaddyextdi SURPLkierib3 206 rsk Qﬂldu@t\/ﬂlvesﬂma% Ens@ﬁlebalv iRgfitshe

grating support structure, thereby preventing non-uniformty of the heat
i nsul at extraubtalyer 5 partd opeb/close a gas flow. Therefore, the first exhaust line 515 may
20 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
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
25  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

may be installed in the loading line 7 and the unloading line 8, respectively.
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As shown in FIG 19, an LNG storage container 70 according to a fifth
enbodi nent of the present invention may be installed in a transverse
direction. In this case, the | ower support (66 in FIG 16) in the previous
enbodi nent may be omtted. 25FIG 20 is a sectional view showi ng an LNG
storage container according to a sixth enbodi nent of the present invention,
As shown in FIG 12, the LNG storage contai ner 80 according to the sixth
enbodi ment ofha digepthed e cheloemstthorutsey of Hislinoks shell b hingrch shatlal spgds isan out er
shel | a heat insulation |ayer part 84. The inner shell 81 stores

LNG |nsﬂﬁ@n“bgﬁ“ﬁﬁ%t@h9%¢r§W%h5“%2“ HE15%@%5W%b5Uut§h6é“@$'¥ﬁ@fﬂﬁn§r shel
81. The heat I I d heat t f bet th
nner SHBNTE Bt SHl oY BhEn> dRcriergs prmuea, & PG rhACHY: “d Sier sner
81 and e 0t hadficAf pAAULEH héch% thfunBf S A08 ectﬁ%ﬁé@&et fer by a

metal core onnect part (not s e |htegrally

conngct eghdudt 8Na hidt@fal Q44! 1B the Phirter @ﬁelt m BN 6E r&iedd, 1é’aamlgno Qrderctigr the
supply and exhaust of the LNG to/fromthe inner shell 81. Thus, the

connect iinthgaovduday cpstobdf thd & Nbiktotade coh@inet5 8. shel | 82. An ext ernal nenber
such as a valve may be connected to the connecting part. 10The inner shel
81 fornms an MNGvetiss dgeinspadell Stheninheforsivdl th 1B1e pethickecsradellof thannet al
that withstands a | ow tenperature of the LNG For exanple, the inner shel

81 may BléatrPédlée petenshed Hi2- ndlenty \@@eémrélﬁ%ct%w %ﬁwgﬁmn@lr@héﬂ Actheri sti c,

such as aIu stal nl ess, stee ni ckel steel ke in this
crbod mdnt Ty e kRS CORERT MRy dp el PR ARSI U a AP0, ¢ he
i nneg shg%#eﬁl may have various 15shapes, including a polyhedron The
outer she 82 encl oses the outside of the inner shell 81 such that a space

is formed betnvegat (fielaQYh @lycs E@ﬂt 151835 aftehlfeden anpase 8h@bdn Bd.inddresheyt er
shell 82 is nmade of a steel at withstands the internal pressure of the

i nner shéﬂhn&ﬂmnﬁhefﬂmﬂéﬂZ&hdhén&ﬁesﬁamem1hhﬂmbﬂﬂmrﬂﬂhamnebemn@mahpl|ed to
the inner shell 81. Therefore, an anmount of a 20material used for the inner
shel | 81ngdditipe thelexdasulatwadiyny ped 5al3r1@@uh<t mmtrucﬁeci hempdodiie mageriatost s of
t he LNG storage containe 8 to a conne Qn. pass e t he
pressuréuﬁ¥t? PHEPET “EH fqt %T“ﬁ@@dﬁ@?ugﬁﬂgheﬁwe%ﬁ P4} isiappg! ﬂﬁﬁﬁ%sure of
the eat in rt 84 her ef or e out er

Chotand el BibEYEE FRcbnithes METBR T RB ok Freah ety Fag88Ts 75

manuf actswc%q)eweeﬁnth@%@%@ $18"RABE YhRr Qﬁen-s’héo 02 & 3¢, ddEnbLYFLavI ng

the above pressure (13 to 25 bar) and tenperature condition, for exanple, a

pr essur andtheldutbadpaandf tetigmpahel 81 e aef conhd&edCiogehbr. beieslt@raeaifﬂayenwe i nner
shell 81 and the outer shell 82. The storage container 80 nay be designed
to sati dftwechehainteraalmpressigerd thechitee sjpat atluarel the pressure between the inner

shell 511 and the outer shell 512 is minimized, thereby achieving the pressure balance.
20 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
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

25  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

support 517 structurally reinforces the inner shell 511 and the outer shell 512. The
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condition in such a state that the outer shell 82, the nmetal core 83, and
the heat insulation |ayer part 84 are assenbl ed. The nmetal core 83
may be connected to the outer surface of the inner shell 81 and the inner
surface of the outer shell 82 such that the inner shell 81 and the outer
shell 82 5 are supported each other. The nmetal core 83 may be installed
along the lateral circunferences of the inner shell 81 and the outer shel
82, or auppair &7 inyy bt nsadp pdrtrsetbl3thatyitieande atlaw | tadpératubeoSthatets.apart in a
vertical direction on the |lateral sides of the inner shell 81 and the outer
shel | 82ﬁQ§3ﬁmppﬁéléaseyb@hmhmgdeﬁb@dh@eﬁmﬁmmnﬁaﬂmbsbﬁﬁwinMeSheMéﬂlcore 83
may be a wire such as re. For exanp he netal core 83 may be
10 conndBf & augershpll é}%loifta)Pthﬂ“ﬁ'lcﬁé%PWE\ﬁllaé%PYd)ﬁ lﬂﬁéle@d@@r@ sRifefl @@@tof t he

i nner shel | a f.the oL tal core
85"y Hon e sl B sEi SBF B Gt SR DRt e ST st he
nmet C ?a% e inner shell 81 and the outer shell 82 by
var?%us%%g?ﬁ% Bg%ﬁﬂbgﬁnéh FIG 21, the netal core 83 may be installed by
repeatedly QQﬂﬂgﬁﬁhnﬂlmﬁé'Q?FO&Q@BQﬁ&/QQhﬁEﬂ@QQnQQOWquﬁQEQﬁﬁﬂkn&ﬁ@port
points 83a of the outer she 82 and repeatedly connecting one support

poi nt 83aeokhdlhé&l oudidtheshiaéd shdR 118 hwadadpaappirt eppoert shpdi 31l saind38e of t he

i nner shell 81. The netal core 83 may be arranged in a zigzag form al ong

t he cir oulef retindds of the inner shell 81 and the outer shell 82. As shown

in FIGS. 8(a), and 8(b), the nunber of times of_connections of the netal
core 83 and LtiFetNSGHRRASESS Shotha Rt AP, bruprest Helyarneihe s qregprort S18° The LNG

80 d f | ud
2 Ty R R B AR 8 G P ke il P i ordRe ) "o
and t hell’ﬁl‘éI’ %ﬁelF kel lan82né rfm%r%'ffa&@ of Yik flpgg{er% ai 'ST@.eeretheb g]pr%Ge he outer

shel | The [ ower support may 1 nc anges an | anges

are SUPB@tWe@ﬁJ tINflapRs ouTies we85luagurnfcmee aOflufall® bMp@tinghebih &lwhRd &be inner
surface of the outer shell 82. The web is provided between the flanges. The

web nmay fiket kuthe fangkur aA htat iofulgreat inagber dmoh hs af glydifdler aray Hd xedlitd t he
flanges Since these conponents are substantially identical to the | ower
suppor t %/eem tlﬂ%eUtEN@eéI{TglrQa@féi tenflanigeein eolendéadiladiieg adieahiarsi¢r hIn

enbadi nment. . th re entshn entloE? etailed %ﬁecrl t|on t hereof will
be ot tmn ik &P st '8 Iﬁa MG PPOY N SAmsged i a space

bet Weenth Q.lh r&ﬂ%c ngetuz arﬁ‘%egl{xleq S ﬂe 1rfn%p§1%{ Cflc%%f %?e (%Jr‘%er s{]ﬁgﬂ% lgfsu heat

i nsul at or uces rans ation

layer pafat th%‘lm{@)!hé?% H%ﬁttﬁéIG&t@lds}féH 5@% QbpértdiBdaeh biler SUCh_ 5 that a
pressure equal to the internal pressure of ?he inner shell 81 is applied

t hereto. Thasphessn FI@M4akn LNG berdgetcennaler pE@sdibg & ohirtthembodiatenshel | 81
refers to not a strictly equal pressure but a simlar pressure, The heat

i nsul at pothelpagsent ipaerttiogananictide anonaxt ghed b1@1forayeriies/dosingetfbov bbget her
by the connectlon passage (54 in FIG 12) in order for pressure bal ance
betieen? {EId} &8 AalUEN #aT BB & e caalizig lingrdd shberefogy, the ligddiflovt he

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.
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
25  equalizing line 514. A second exhaust valve 514b may be installed in the second
exhaust line 514c. Therefore, gas inside the inner shell 511 may be exhausted to the
exterior through the equalizing line 514 and the second exhaust line 514c by opening the

second exhaust valve 514b. As a result, it is possible to avoid a complex process for
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10 previous enbodi nent shown in FIG 12. Since the connection passage 54
has been described in detail in the previous enbodi nent, further
description thereof will be omtted. The heat insulation |ayer part
84 may be nade of a grain-type insulator that can pass through the netal
core 83. Therefore, the grain-type heat insulation |ayer part 84 15 can be
freely mxed uniformy and filled. Since no gap is thrilled between the

i nner shehhecBhg alftdexthagst Ot @6 tiehiahdr sB2] 51 he ABO-thaisfredtibal ytatsifityt ey heat

insul ation | ayer part 84 may be prevented and the heat insulation

per f or mamgetamey, 4@ thepriougdine may be easibginstalsh i n FI G 22, the LNG storage
contai ner 90 according to the present invention may be installed in a
transverse dilFedfilpd. septionahivieve giaving e [N@etoragh goteinemecotiing £ @ 20) may
be omtted. is a canfiguration diagramshowi ng an LNG st orage

FIG 2
contain ‘Wﬁ@@&WHPﬂHn?B0§H”é¥ﬁﬁ@ﬁn§ 8i ment of the present invention.
As shown in 4:4 ovioin FIE z'ﬁNﬁ’lesﬂthbaQSra Q%Sﬂa{}% 15&%«%‘%&8@ q% % {:1%%1{}? e ghth

enbodi ment o e present” Tnvention y 1Tnclude an 1 nne and an

outer shelydin{eht 3t the ptB&ni MEEHOANRAY inelkle ShaRRS lsflﬂré\}lgllfzdjﬁﬁ d8ter @R4Y {1 outer

shel |l 512 encl oses the outside of the inner she . An I nner space of

t he i nnend shehi insdidtienthyer SRACH). bethseianertdnell il N efayHeahhdeSdfla @bdl the out er
shell 512 are connected together by an equalizing line 514. In addition, a
heat i nsuthatandna lay empzaattremT3harbGbe Thastt bledl 1 ehaeeridshéhd mredeshel |
511 and the outer shell 512. The inner shell 511 fornms an LNG storage
space. Phésinpershefdl). sihe heay inselagan dayvst pat Ad9 laytbgarstalled hstvasrastha | ow

t t f F , the i | I 51 b de of

ot 0 e el et bl SEEEN G iS ahartee et F8 ek S GBRE) o pum
et & | P fefiper A AEE eries NSl

hel | STT gy BT BF i el L R PAFYoh (G0l 0L GTRER TR0 TRAT oy

have va@bmnﬁgamamin@ HELAY a ArRHAMBEAEOANd a secondBigt P48 CPRNAELT ON
passage, the pressure of the inner shell 511 becones equal or simlar to

t he presiangel4 is previdedtfon aigeabnosttivayesugas stakelBat itheireéwtat withea out er
shell 10 512 can withstand the pressure of the PLNG . Even though the
i nner shelvk 45atlan endnefna masctipe gatt d 4hviex ot mgcoudw erdnfpen dhaumgennshell1D®. t 0 - 95C,
t he, PLNG havin% he above pressure (13 to 25 bar) and tengerat re
conlfi ti ofE SEGP 18} 1P e deellgrecopnpeionde e YviperatuF¥ 8t an 115
can be staored b inner shell 511 an E guter .shell|l .512. st or age
cont ar nar STt Ry BEH 8RRl R tder 8 12RE A0 rBlsuplhun P
The inner shell 110 forms an LNG storage space. The inner shell 110 may be
made of a metal that withstands a low temperature of the LNG.  For example, the inner
shell 110 may be made of a metal having excellent low temperature characteristic, such
20 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.
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
25  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

in the production costs of the LNG storage container 100.
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15t enperature condition in such a state that the outer shell 512 and the
heat insulation |layer part 513 are assenbl ed. A first exhaust |ine
515 may be connected to the upper inner space of the inner shell 511 and
extend to the exterior. A first exhaust valve 515a is installed in the
first exhaust line 515 to open/close a gas flow. Therefore, the first
exhaust |ine 515 may 20exhaust gas fromthe inner space of the inner shel

511 to the emtetd @Eorbﬁéct(ﬁﬁg}msﬁ@geg the présksde oPXMBMAE el V€0 Bd@mnes equal orl N
addition, first and seco connecting parts 516a and Sl ob may be connected

to the uwppdar fortheprespae ef Amdhdahésblavien liyeneart $pac eTlofrefblre tlienmeer dfedl | 511
pass through the outer shell, and extend to the exterior. Therefore, LNG
may be |lGAdex withefandhéhg pedssise odsthefPie. i Byrer thoheh |the inner shelligh Oaisl oadi ng
line 7 connected to the first connecting part 516a, and LNG may be unl oaded
from t henfRTHICOFO PHESARHATeTapapfresal 'lg@nt‘bt?g?hca?%el.m{%é}?ﬂﬁg thehebogre

conngct %Crle tsgret(rllg t?S %g ?Erg aﬁg ge%ri%%eégltpr% C%%F’}Ugﬁé%? ﬁ)éa“ﬁ?,\ég}i%ﬁk%arqvﬁ?fln]\é%ga%dand 8b

may be installe 0 ine

respect iaV@ (f::lhature of —ﬁ?C?%r?Be 3 %d bg 1?19&] é?l%ﬁsllbhi?ldq}i'é ﬁhtgﬁsl%gllg i nner

shell 511 s that a space 1s forne etween the outer s and the

inner shilel siidoe Thaaiast anoshrl! bdldesighedr@de safsha the ebvé NFbssuid hgtiands the
internal pressure of the inner shell 511. The outer shell 512 shares the

i nt er nalteipp@stsig e@ndpplniiedutioa sthte thainler owgéredhkll 520 andTthe hedtaneat@n 15@srount  of
a material used for the inner shell 511 may be reduced, |leading to a
reduct i dartild0wapeasperablgdt i on costs of the LNG storage container 510.

Meanwhi | e, the inner shell be formed to have a thickness smaller
t hah’t hat of FﬂﬁaﬂﬁtgF‘@ﬁ%ﬁﬁééig?%ﬂéﬁﬁgﬁdﬁﬁéhmﬁéh HCEBESTrSRYG <t et b r age
cont ai nef. e u o] N.eXP. IV al. having excellent | ow
tenpera?%gg;%ﬁgéggleﬁﬁgtﬁg%ﬁ%?ebgﬂi P%Hﬁ%éﬁpngﬁmlng$ﬁge éé?’ﬁﬁ§ﬁfé¥ion

| ayer p%&%erﬁﬂv% rh&all e dxedidnfi Ay fRACEREINGEAANR hdY K redfieil 511 and the
outer shell 512 and is nade of a heat 1 nsulator that reduces a heat

transfer. | mmhaddat iBolatibhéayRedhrti1neUs aistaled i@y 6padeatidtwbd3thetndi&hell
constructed or nmade of a material such that a pressure equal to the
i nt er nalllPread the eutaf sheHd 20rmmdris stadk lof 5 hkat igswpt thedrddnesset beat transfer.
15  In addition, the heat insulation layer part 130 may be constructed or made of a material
such that a pressure equal to the internal pressure of the inner shell 110 is applied thereto.
The pressure equal to the internal pressure of the inner shell 110 refers to not a strictly

equal pressure but a similar pressure.
The heat insulation layer part 130 and the inside of the inner shell 110 may be
20 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
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
25 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.

When the first flange 142 directly contacts the valve 4, the connecting part 140 is
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15 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 between the internal pressure of
the inner shell 511 and the pressure between the inner shell 511 and the
outer shell 512 is mnimzed, thereby achieving the pressure bal ance. 20
By mi ni Maakpgotdtetedr By sUbEt digt frencet hebwegdh tHae thdsijel@ioanshrt ha1 oyt si de of
the inner shell 511, the pressure |nposed on the inner shell 511 is
reducedcmﬁh@m@ﬂmnhnpaﬂmgemmﬂﬁhme&§1oﬁhmh&hennenmmmmhn4ﬁmﬂdﬁnyhmekm@duced,
and the use of an expensive netal having excellent |ow tenperature

char act dri shircetlyregntass theddieebie cmns';etmﬁap?s’t Hitmay h¢ mad¢ etthe same sthtdyalt he

i nternal pressure f the_inner 511 may be revented and the

25st or agé teohnss Hetl 9o ﬁawwﬁi% \ Femecmﬁ« B 10 wam e ep? ofvméaa A
suppgrt 517 na t he |n 1 and the
outer stidrmeRtelRfe LGlaeltul ToBePORRE. PRNeR DnaMins 285 "Fhb couter shel
512. The FEQ&k&mﬁl? structurally reinforces the inner shell 511 and the
out er she 512. The support 517 may be made of a netal that w thstands a
| ow t enper atiirfidafont Mige LifNGhis Ansiodghent S tRP&mhe&ihg 15 niAsérldsednal ong
lateral circunferences of the inner shell 511 and the outer shell 512, or a
pl ur al i toytsofe & ulpordcsiob part iy, wie!ld esigadpaed dpartbe Thpamdd dpagd 144mayverti cal
direction on the lateral sides of the inner shell 511 and the outer shel
512 as Bedlapgecemmwetedito the wilenbbuitheehitlt 181 and tha nygb82, ivoth, the firdvikange uppor t

518 y installed jn a, lower ace between e i ner 511 and the
out Hgg |besl£2nﬁew05?<h@wﬁrqb8%ﬂ&5po”?lee PHENS At i%e? %‘if“&’ﬂg f{aﬁee otter shel |
512. L|ke t %ﬂﬂﬂgﬂﬁe?B shown in FIG 18, the support 517 and the | ower

supportn§Y Al ude flanges and a web. The fl anges are supported on

the outer suyf %%mqfn HiBe2 7 AR (BOak: matde asdid PEWANGH %rlﬁﬁe&orpp athe outer
shell 512. The web is provided between tThe flanges. The web may fnclude a

pl ur al i t1§1,ahe goraicttgsparbAthme§ fonhi b bad ¢ whthxkeidj@tibhgaik langes. A heat

i nsul ati on nenber such as a glass fiber may be installed between the outer
shel | 512 and shoevnfingrigieds i the sontectiipparbll 6¢ kiaygfiathelatt flarmesioérto tha 15
addition, |ike the netal core 83 shown in FIG 20, the support 517 nay be
conhect dHeqtyntne kﬁJt@fa§awlaeéne’flb%rrﬂé3ﬁwﬁlélas§W@it|0r511@1>reaﬁd ecorpleg surface
of the out 512 s hat el nne 511 e out er shel

512 are &?Edﬂ%@ﬁ%ﬁﬁ%ﬁ e g REnlnar berainish i HTERE € br age
contain o] i nt [ e e n, may
el ade R BF eaho il B BrRlEACACBl B b kRS BB CEY o

e.g., n@ﬁgﬁgkng@§1&hw3@§, to the equalizing line 514. Therefore, the Ilquid
fl ow through the equalizing |line 514 may be bl ocked by the on/off valve

514a, depend tig @se thathaolges used bheheposplinigane@berpldst aw shoot it REG.AG)age
cont ai ner. As shown in FIG 25, an LNG storage container according to

a t#ht hthengsoalingpart 3033 ped meégetnﬂamgm)éﬁtar%ferrmé@/thrwdledwla@dah@é@@rﬂdne& haust

l'ine 514¢_connected to the
82 and r\qe mjeectlon 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
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
25 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.

As shown in FIG. 29, the connecting part 170 may be flange-connected by the bolt
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25 equalizing Iine 514. A second exhaust valve 514b may be installed in the
second exhaust line 514c. Therefore, gas inside the inner shell 511 may be
exhausted to the exterior through the equalizing |ine 514 and the second
exhaust |ine 514c by opening the second exhaust valve 514b. As a result, it
is possible to avoid a conplex process for connecting the exhaust line to
the inner shell 511. Also, the structural stability nmay be naintai ned, and
t he exhawstantitReniaB2he seasd dtiteitns tidd de@6hnd flange 174G pAfidned at eeddestal vi ew
showi ng an LNG storage contai ner according to an el eventh enbodi nent of the
present theviesttilange 13Asind komwected WitlSthe2Galve He NBisstaeae foanlaigner72100
according to the el eventh enbodi nent of the present invention may include
an i nnermahled ¢onneged trtheyielae 4dyeinly thedoltddd a heat insul ation |ayer part
130. The inner. shell 11? may be nmade of a netal that w thstands a | ow

t enper at ur e of> PHES BREN &Fﬁ‘éy&‘}t”e?hoé‘ﬂ’ég P 13f AgyOleit LOSE SORECHPNEIE of the

i nneg shell 110, Theheat. i.nsul ati.on | ayer rt 130 may be installed
betméenz?ﬁgdn%go?nwggﬂgﬂg¥ﬁnﬁqﬁogﬁﬁI?ﬁ% Eﬂygﬁmghell 120 in order to reduce

a heat trans p (o 7 i . i shel
110 and the‘%ﬁ%@?ﬁ%%g?ng%%ng%ﬁgﬁg5#%%%??%SQ§%?§Q¥?%%§%§éf%c‘%Eggghfirst

flange Xddodiiferd of &Ofdscht ARe@ickdfay TfudeiahShndr lsBe1082 1142 outer BRQVSZEd f Or

fl ange connection in such a state that it is in contact with a valve 4 at
an end afcoanedtingeattiSan, phuffer bddt 8% @nidd Ingrt ot lasdlayeropart 583, | Aiherinisdael | 110.
15The second flange 144 is provided for flange connection to the valve 4 at
an end ohelha2bxtosessi YR waide, ami3thexauegidshaly SL2 envlpsrs theeisidshad] the im@rt o

encﬁ se E E épje tion part 141, . The inner shell 110 fornms an LNG

st otdge S8Pace! THE FHREFIENRAT 24368 ReRpepied fad c3ierpl Hiiegion Palt YdidPfst ands a
| ow te TRl Al Goflrdt hé%nl%‘e'élﬁgel\sﬁﬁ%iﬁg)ﬁ%{ﬁdg tg?]gr ki %eﬁuﬁr}ﬁ'):%rt 559 1 bsb%‘ made of

a metal "having excel erat | errs , such as
al um numerShel i 2e8orSb&8ken MadornQ¥PinakEh4ShEdle inkikSiel R21 hi $repbedi ment,
the inner shell 110 may be formed in~a tubular type. Also, the i1nner shel

110 may ifsavgior diyed part SDAPLBstail @Cinldipage Betpeby hedfigi shell 521 difvethewuer shel |
120 encl oses the outside of the inner shell 110 such that a space is forned
bet ween sh¢ieSBUt er shell 120 and the inner shell 110. The outer shell 120 is
25 made of a steel that withstands the internal pressure of the inner shel
11015 The outld¥ igna shed 28 1 fRER® an dA¥G istragendiachr ddsupaerahsllied mey bhe i nner

el LS L TR ol e KBS o BBl 110
storage (faps Ay /&y beWade 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 521 may be formed in a tubular type. Also, the inner shell 521 may have various
20 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 is
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

25  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

similar to the pressure of the heat insulation layer part 523. Therefore, the outer shell
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Due to a connection passage, the pressure of the inner shell 110 becones
equal or simlar to the pressure of the heat insulation |ayer part 130.
Therefore, the outer shell 120 can withstand the pressure of the PLNG Even
t hough the inner shell 110 is manufactured to withstand a tenperature of
-120 to -95C, the PLNG having the above 5 pressure (13 to 25 bar) and
tenperature condition, for exanple, a pressure of 17 bar and a tenperature
of -115Gp2can WRhsial € Pysduhe of e PLN@! |EvkhOthatieh teimet ehelshel 1is120. The
storage container 100 may be designed to satisfy the above pressure and

t enper atumefacomed td erthstmndacm@Erat@tod -1 Hato YheC ot FLNSChkdting 2@ abodet he heat
insulation |ayer part 130 are assenbl ed. 10Meanwhile, the inner shell 110
may be mEe§euedlhipvS har) pid ienwsstyagpndifion, Hanexanatle, gfpressereqiitldrbashad | 120.
Therefore, when manu uring the inner shell 110Q. the use of expensive

met al h&JF*ﬁaeré%%P? eﬁ?g{?ownt g%ﬁtew&tw @eeﬂ%%rééfliégétapé t}FFaQIUtBreS}}Eﬁ d.

The heat insul ation l.ayver.,part 130 is installed.in a ace bet ween.the
inné? sﬁgflaﬁ¥ﬁeaﬁﬁn? é.ggﬁe?agh%ifkTﬁﬁxgﬁ% %@S%h@g:3$8§3H%%?mfn§ﬁ?ator

t hat re@gﬁ§§ : r it I at i | ayer
part 130 ymgghgggg%?3@§%%zg¥m%§géﬂg?%§k%%§g?%%?Egﬁ% Z¥I%?%gg%%§ggure
equal t @arftbe3 bt LEdmalepr essure of the inner shell 110 is applied thereto.
The pressure equal to the internal pressure of the inner shell 110 refers
to not a st Metnwhilegthalinpreshsili'ng] budy e §irmiell a0 hpve s shiclkenesT haalheathan
insulation | ayer part 130 and the inside of the inner shell 110 may be 90
connect &t bt order gl 2 onHerss sihep avontpsturingtthe Howsy cprawer 820, fthe
pressure bal.ance between tp i.nsi de gnd t he outside of the inner ghell 110.
The! ConH¥COT G PEEEHYE THY' PRCPEFSREPT SUE emBTdiUe et REIIC HRYpPOVi de a
passageﬁﬁﬁﬁ&r as a hole or a pipe. For exanple, the connection passage may
include a hole fnred in the injection part 141 of the connecting part 140.
The i nter nalThpnReSHERaQén t6r pANSs3 fheklandd & aRgh &R Qh&hORlner 9PeIPr ESSUTr €
of the heat insulation |ayér part 130 are bal anced while the iInternal
pressur 62bfind e dukdreshel Pep land 10mady eBa hemanshldtbethheatiuiddihat tromsférayer part
130 through the connection passage. Wien the first flange 142 directly

cont act & advktioraltiveeheht inshiation hawst pim §2paray Heda@nstsuctdd amnmyedacaimmetesid! by a
bolt 181 and a nut 182, such that the injection part 141 is connected to

t helpas 8¥gehdr RipsulEfayal te thainireal pressigjod die ippershelt SAls applied therefq.r st
flange 142 directly. .contact, ,t.he LNG . the connecting.part. 14 y..be nmade of
the sanme mat Ficgfm% g f%gi e PERafsd tfllﬁf.ogl’f‘ger %8%‘#?%1 ,ertshél 8%ﬂﬁe€€? ng part
140 may i r
charact8?????%5”@5%%‘§§§g%ﬁ%?ﬁgﬁgkﬁgaﬁﬁﬁgéé%§%32?¥“%§H@?&3§?éﬁ% gf}steel

I n addi {siigfctell (8 thdlinhéH she@ DD ANABRIrude baELANETHE AGINBAT pLﬁ@za&Mglfncl ose
the outside of the injection part 141, while being spaced apart. The second

fl ange Beldomeytedeo fah amgenad omeeaineghrt %a tdranjeatingethd [ByGtitte theliined 8Heland t he
nut 182, wth the first flange
20 52 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
of the extension part 522a may be connected to the external injection part 9a together
with the connecting part 524.
25 The buffer part 525 is provided between the inner shell 521 and the connecting
part 524 | 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

concentration on the connecting part 524.
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10142 being interposed therebetween. The extension part 143 and the second
flange 144 nmay be made of a steel. As shown in FIG 27, since the
first flange 152 is screwed with the injection part 151, the connecting
part 150 nmay 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 15
injection part 161 by a coupling nenber 163 such as a bolt or a screw. The
coupl i ng nenthexddilioa, liteyinphis entbbdiongh thdieuftdr patt SLE angeelfidvidatlinbepipeupl ed in
plurality to a coupllng part 163a, which is forned at an end of the

i nj ect i chappsathat foeLs joantanys 428h, rhotinénsks @fitihath aie contectsd o Kre m}eetlcragertt hat a
bolt is used as the coupli as shown in FIG 28 N 20 the
coupl i ng?pappd ﬁ@sfé?na?famer?éﬂ%%éatyarﬂ%ém%gr @F@kﬁenﬁm@@@mp’é’a uffgid t he

first Fi 162 and th t 161 t |
Al A b I . by

menbers,sHa head of the male threaded bolt may be processed such that the
bol t heaa is received in the first flange 162. If the bolt head is forned

to protrude QutyRidid FRMAihend biddr fd@noemhddhavas 1859WN5a. 29 ikd iffk@s 28, the
i nterference between the bolt head and the adjacent nenbers may be avoi ded

by pr ocessodgndninethe Huffer aitrv2a ey hatreadigiiapepcsitablBosef plagc siapeng t he
bolt head and then coupling the valve 4 to the first flange 162. As shown
i n FI G pebgondefoc evmeplei ieglapgular. 170 may be flange-connected by the bolt
181 and the nut 182 in such a state that the second flange 174 is

posi ti oned s g’r‘PWé’d’@eFI& 3¢ the patfer paihged 1y haye aéH}&lFe@PEcﬁz\ﬁPtthsﬁe val ve

ont 47 e B Hulak" *As SRR BAE ST, BR gﬁgf}%éwtfﬁ%aﬁeVﬁéalggﬁafnbﬁam
of an LGS 0RARRRANY B s 572CCRAGN OuA LAY SAROUNTRNL @Yt he

present venti o own I n rage container 520

accor di pggtaguilierddnedd frbmetbadhiEmbwall Hofte cRdse@enbf.i NMRMHRN tﬁmu)o?glcl ude an
i nner sheFI 521, an outer shell 522, a connecting part 524, a buf part

525, an62@1mﬁh67ﬁnmaYamhmash@yemmpadmyaﬁéﬂnmmelunmemusheﬂﬂmSQﬁx$hdﬂes LNG
inside,sg?d the outer shell 522 encloses the outside of the inner
15 FIG. 33 is a configuration diagram showing a liquefaction facility of a PLNG
production system according to the present invention.
In the liquefaction facility 200 of the PLNG production system according to the
present invention, heat exchangers 230 are installed in a plurality of first branch lines
221 branched from a dehydrated natural gas supply line 220. The heat exchangers 230
20 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.
The liquefaction facility 200 of the PLNG production system according to the
25  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
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10 shell 521. The connecting part 522 is connected to an external injection
part 9a and protrudes toward the heat insulation |ayer part 523. The buffer
part 524 buffers a thermal contraction between the connecting part 524 and
the inner shell 521. The heat insulation |ayer part 523 is installed in a
space between the inner shell 521 and the outer shell 522. 15The inner

shell 521 fornms an LNG storage space. The inner shell 521 may he nade of a
met al t Haqt wketthegandsh dhd owutadrmper at tirag thé nbtueal LS. is HoqueBrdrmpltiee hcle i nner
shell 521 may be made of a netal having excellent |ow tenperature

char act e®icBarigers B@eh as al umi num stainless steel, and 5-9% ni ckel steel
Like in this odi nent i nner a tubul ar
type. Al so, ngpﬁﬁﬁefﬁ§ﬁﬁﬁ :géTedﬁyﬂﬁﬁtelaﬁ lﬁﬁé Eﬁ&%ggmwkﬂgﬁﬁépﬁg a

pol yhedr,on h YA he, out si de of the ner
hel 1538 Mushe ot 1% bRt Mg 08 5508y TSR0 A B & ' SuldnG ¢ e
i nneg s r f e ands the
inte?narﬁgig%ﬁ%?%ﬁg%ﬁsqggfﬁﬁgﬁhiﬁéﬁgﬂ§§1gﬁ$ﬁg@£ﬁﬁeﬁkfﬁ%?ﬁhggéﬂ%hg %s t he

i nt er nalhept @&HLHE VIR tieetholMt bilyplicd Hidm ShebblahPdupphheties 10 e, Byamalpamount  of
a material used for the inner shell 521 may he reduced, |leading to a
reduct i ghe taialtdapaptyockeetd tre ISt BodifctibieoneNG racbmarcefghze hemteachmger‘émp

Due to a connection passage, the pressure of the inner shell 521 becones
equal oﬂngﬂhthﬁﬁHt@S@h@3h¥%§§@$epﬁﬁuﬂhéﬂﬁedFGtnsulatlon | ayer part 523.

Ther ef or e, e outer ngell an mnthgtand th%|ﬂassure of the PLNG
Even though YRR e I‘f@P?‘“%’ % D fore Bnegt B3Y (05 4R eALtesdnaonsidesR8er at ur e

of 1(?1720 thé) LN%?? d)dﬁ_tpf‘;f‘orf) BPI%ehé”}ler%glahgg %Qlo Yol lg,sng#énlt}l(? eatt gxc glégt%?‘b Oa‘ncI

tenpérature co 1 on ress enperature

of - 115Gyarfag8s @(@/C.S&%e@othymheprb@tt%ns%lHeaﬁe%éehgxﬂgtrsttt% wleéd shglthis522. 5

The storage container 520 nay be designed to satisfy the above pressure and

t enper atodses fivomditt dxeharigbrsSmafbadstat end thabtiehemaybe kepthald sthdByange.t he heat
i nsul ation | ayer part 523 are assenbl ed. Meanwhi | e, the 1 nner shel
521 may Tes tavigethtivo nevstomaditiving kredwst sxvhigers whaa cethan dokidehe froatrer shel |
522. ance when manufacturing the storage container 520, the 10 use of an
expensi \#8d mayadTiveshe RERleREBINEETT DAV Bl ReshpR thet gy ﬁéﬁteaétre‘rg the |renm;g} be

d d. h I 523 I
Y o S ok et A3k PR P e Pace
|nsulatq&%h%g§m5§gRQQ§ Hﬁﬁt transfer. In addition, the heat insul ation

| ayer part may be Constructed or made of a material
The recycling unit 240 selectively supplies the heat exchangers 230 with the

recycling liquid for removing the frozen carbon dioxide, instead of the natural gas. In

addition, the recycling unit 240 may include a recycling liquid supply part 241, recycling

20 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

25  branch lines 221. The second valves 244 are installed at front ends and rear ends of the
heat exchangers 230 on the recycling liquid lines 242.

The recycling liquid supply part 241 may use high temperature air as the recycling

liquid. By supplying the high temperature air to the heat exchangers 230 using a
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15such that a pressure equal to the internal pressure of the inner shell
521 is applied thereto. The connecting part 524 is provided to
protrude fromthe inner shell 521. The connecting part 524 may be connected
to an injection port 52l1a, through which the LNGis injected into the inner
shel | 521, and protrude outward. The connecting part 524 may be connected
to an external injection part 9a fhr injecting the LNGinto the inner shell
20 521. pFheuealingmiping fHRE! the 2o AR %aRMNCABNAE 1R BOhh@ed MDQIiGhe! ) 521

t hrough 't he buffer part 521 In this case, the outer shell 522 may include
an ext enaicons platetand2&aotddat i s provi ded at one side and encl oses the
connecting part 524. For exanple, an end of the extension part 522a may be
connect ed t dlhehlequetactipnahcilify 2@ pbmheBEND aradogétrheystant abcarfieg conthect i ng
part 524. 25The buffer part 525 is provided between the inner shell 521 and
t he conmesentigvepdien mypfurtheringpdretensine HOrs 210 adinentallingowitr’gBt i dhe The

Phe T nnBregHarTea10 F MG FaR b ARSHORAL BRoOh ARt BCE g part
24, o : : ) i 55
ge pr ovieél(éh 8 ér]{s Zggz‘%?&%}é@f Hllae{g u@@&%&fﬂﬁ?ﬁ*&ﬁ%@@gﬁd&%@é‘ﬁ%ﬁ% %&g%esr?of m”ﬁ?/ch

are conneggt efihd Qohthd {ifit ©6hI RBIPQN terle kAR fibMeHeoRRsiaL ! NP} and4 hy a
flange joint or the like. Furthernore, the buffer unit 525 may be

i nt egr alcbytrdlo theditstagidweesndt vabvek 28 and D4 hndhd randiiddiequid gty pag2part 5524,
As shown in FIG 31, the buffer part 525 may have a | oop 525a. Like in this
enbodi ment , Thieeohudlfisg upu 260 SR&kethe hrav exchasienyl® Whap tis2Beczulzosighel ane
shape is polygonal, for exanple, rectangular. As shown.in FIG 32(Ia), t he
buf t&r ﬁ%rgtm giRideRrchryRasgd en Hif senfech Pyires the sgnme s dpe I s

w th BT PO oithe 3 b el efSoeo 4R el B e Bhose
wi dth i %logésftﬂgé}irétyva[\%%etg dut eﬂ%ﬁ@&r@%g{ oLONR 1ggcagg5 bheainds e;béxi;lﬁitag&;-

Ther ef or e, oops 526a and 527a uce s caused e t hennal
contractB@n Phen! iR toiRilighehit 268 LrivESdrec3dingSliqui@ QUpHIY Wadd 201N afld agr am
showi ng a liquefaction facility of a PLNG production system according to

t he prespats thevewhionlve 244 tol supplyethk irepyefimg tiqoid th abe hedt exddgefs 23e PLNG
production system according to the present invention, heat exchangers 230
ar el 3 nstlaf cagon digxigy] {ipzani at yhooheat exdranpera géh ard aefiod or hapmizhedyfthom a

dehydr atre(aé(}jlclri]nagt Hclil.?ild a%gsthgnu Pé?rllalveldl nf/[e%r%\ghilg h{ﬁe ch)r?fgolﬁr)fgc gr?irt]%%g) Smazy?)(s)upply
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

20  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.

25  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
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20 cool s the dehydrated natural gas supplied through the first branch Iines
221 by using a cool ant supplied froma coolant supply unit 210. A recycling
unit 240 supplies a recycling liquid, instead of natural gas, so as to
renove carbon di oxi de frozen at the heat exchangers 230. The |iquefaction
facility 200 of the PLNG production system according to the 25 present

i nvention may be used to produce LNG and PLNG pressurized at a

predet erdguiled qriesstitn 4 @t RRRliemaPlbhGcEoriRd Bt Be Preesisp0E cafboh3 t0 25
bar and a tenperature of-120 to -95C. The cool ant supply unit 210 supplies
t he heatdieddhanges is tR3Reanketdhaaga@dbant for a heat exchange with the
natural gas, so that the natural gas is liquefied at the heat exchangers
230. THBheh batcfestiohalagéits 208®Tdhe PLAYT arddadtiom system picoerdinigt p e fi r st
branch Iines 221 branched fromthe dehy drated natural_ gas supply |ine 220

and ar e BHKABEYEH IO PaEhepincludg tl‘PFfEVfH?é%?t &ptialigert droagendisal edsie nat ur al

Qonot i ot P oRBv st PP P dne Yoo R R A i bior 1y
exceed ttﬂﬁ’n ltﬂ\éc% ﬁa‘?lqgvgp%ﬂIQV\th@qg t@ @Pera?e haﬁ%ﬁfe?ﬁ?%] o & rﬁle ?’aQIOHB‘y be

kept in a stan y st en pro ucing t e nu capaC|ty of

t he heaty,rexé hang@ichimerd 230l eliRfdtefec QNS 88bbNdioxid bherd NGHRr@gyct i on of
the entire plants. For exanple, when the heat exchanger 230 manages 20% of

t he t ot ahlveNG7prmsbticontroli@hbhend cextatilamgenis 2afe Poowiatgde, Whert iti 8 case,
five heat exchangers may be driven and the others may be kept in a standby
state. ThlesmwAfthiguglathcorensing usitd90dhatyhneaziee hlearbaxdihaidgereirafiene car bon

dioxgde is frozen, and may drlge t he heat exchangers having been in the
st ahtiby cglft%wélea&ﬁ&cwgtehéhff% anl%ffz Oh%OHSrtB%@ﬂerefa?rb%fnthewﬁsaendmaeref ore,

t he total LNG, rod 0 i ned stantly.
The roch it nG Tt 29t Rere R el Pr Bt B8 RL ALRRAr G B30T

t he recy&g&ﬂg%#é dfh&@émﬁﬁﬂ@%@@@ the frozen carbon di oxide, instead of the
natural gas tion, the recycling unit 240 may include a recycling

l'i qui d supplBIGSaB4 add 15 afeeLdi@e ity andlh froWidly, lrbspesti2fy? shdwingta fiaukings 243,
and second val ves 244. The recycling |iquid supply part 241 supplies the
recycl i ngudtigpiadingThetomge tpok icagy ing npgar@4 2 a@xtdmgltof the presde imeosich.i ng |i quid
supply unit 241 and are connected to front ends and rear ends of the heat
excﬁéngers 250shomny R 1EGSy 3¢ apd dAchelflageng stpucturg 30 fapeasding dp Weaspreaant ar e

| ntal Ted Akt Lont, ends and near, snds, of. ROl LANSaSRNEY! ok ekl

is installed to float on the sea by buoyancy. The storage tank carrying apparatus 310 is
installed on the floater 320. The floater 320 may be a barge type structure or a self-
propelled vessel.

20 The storage tank carrying apparatus 310 according to the present invention
includes a loading table 311a and a rail 312. The loading table 331a is lifted 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.

25 In this manner, shock applied to the storage tank 330 may be reduced as compared
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
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25branch |ines 221. The second val ves 244 are installed at front ends and
rear ends of the heat exchangers 230 on the recycling liquid |lines 242.

The recycling liquid supply part 241 may use high tenperature air as the
recycling liquid. By supplying the high tenperature air to the heat
exchangers 230 using a pressure or punping force, the frozen carbon

di oxi de may be changed to a liquid or gaseous state and renoved. The
l'i quef aché8. f A&t dihYre2Q0nfl BddioRd NBeRIWRAC tHe Oy Ry SERITH AGC R liaYell,0 t he
present invention nay furthér include sensing units 250 and a contfolling
unit 26Geaihgorafe s@Rdetistlitii Sot290etbBd@of Mgihalah@ehothgaheakrabbeankt eezi ng of
carbon di oxide at the heat exchangers 230 so as to control the supply of

t he recycl i nglthdughiitiist hownehitethe sexageanage rar@d9 apphnguc dhd rsoinstalied 0260

recei ves sense signals fromthe sensing units 250 and controls the first
and sec dmﬂ%t%&o? Sheaprgrant santer 15t ldisddhemty. | iTgaistprageppnly cpaying241. The
controlling unit 260 checks the heat, exchangers 230 where the freezing of
Che. > 10 “BEFBUN 240 Svde %Lﬂnst,he GHSR AP DEALET S YHHUS TBHERRIPRom t he
sensingapgh%%(%So. In order to supply the recycling liquid to the heat
exchange 6,'the controlling unit 260 closes the first valve 243 to cut
of f the suppihé @éra%@earﬂtaiw Rlay G NG RR P08 [RECHRNACL S grfletedNBiRd the
controlling unit 260 drives t%e recycling liquid supply part 241 and opens
t he secongswval VEhZ4drdee t&kBOymihalss eopcldriags targod. d MenkhglehaPIgxGhanger s
230. 15 The carbon di oxi de frozen at the heat exchangers 230 are |iquefied
or vapomagydet nurahgasrlawytied atgr priespuiedo falidtot Ioelar medo edperMeamuhil P8 to t he
controlling unit 260 may supply the recyclin% liquid to the heat exchangers
2301Unt PG sBrordemnie %t%reéﬁdbngIGeaﬁrfmrﬁ@e BpkraP ity e a siugere and ke in this

Cnatal | S0P dar e e L i Ra e 58 EmasGeR s et sBianch | i nes
221 and meagy @diﬁoﬂ,ltf?ﬁyvstf)pa £t b'%ayTﬁ%% W &urel n?d& lg%ét@}eesu l"fllt ¢ .
E I't g q ¥ J%Iue, it

measured by the sensing u is’equal to or l'ess than a se

may be gehesiBrOENd KapLnbe AkaewkiBed Movedd BaheelidXpaa gl e bR Jrovidbe
correspondi ng heat exchanger 230. In addition, the sensing units 250 may

f urt her betweken tde dat borctdicof itidestompe tasik an Bhelineide af bentdhgxiade imetdee s ar e
installed on the first branch lines 221 and neasure contents of carbon

di o) de thad theaintreeplimegare oftthe Wealf stmaturasdbalanged endisthefinteimel hreaturep€hanger s
230. If a differeng between the contents of carbon dioxide contained in

t he gas DSHITREE 3Rk ﬁ%asured at the front and rear ends of the heat

exchanger 2‘3’\%’ shio§vn in FIG. 36, the elevating unit 311 elevates the loading table 311a in a
vertical direction. For example, the elevating unit 311 may elevate the loading table
311a from the floater 320 up to the top of a quay 5. A movable foothold 311b may be

20  installed at one side or both sides of the loading table 311a. The movable foothold
311b provides a moving path of the cart 313 by being opened through the downward
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

25 by the elevating unit 311, the movable foothold 311b assists the connection between the
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.
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equal to or larger than a set amount, it may be determ ned that the
freezing of carbon dioxide occurs in the heat exchanger 230. The

|l i quefaction facility 200 of the PLNG production system according to the
present invention may further include third valves 270 installed at front
and rear ends of 5 the heat exchangers 230 on a cool ant |ine 211 through
whi ch the coolant is supplied fromthe cool ant supply unit 210 to the heat

exchangers 230dgicas theOelst At et GPEMady @k edricubetri@ates axahangess 330 where
the freezing of carbon di oxi de occurs. The third valves 270 may be

cont r ol loedtrdyr tlheatm@nhe tlalinggabkiniltl 1 26 or fe@ampleatiplleadinghaabld 111 madéter m ned
t hrough the sens[n? unit 260 that the freezing of carbon dioxide occurs in
a 10 cenqvable vretgallgxdohambperlitytdie cionatly eikpindgblarionn@60g snomplers,ehisher at i on
of the correspondi ng heat exchanger 230 by closjng the third valves 270
di sposec“rrea%hqsaﬁlry R e b %d&ﬁ%@g*dﬁai HP e RIrdlE Ranger

230. . FIGS. 34 d 3 id i f I ew, ively,
chov ng "N PPEbIRg EP R ArEeRiCr Ag e BrBPhdt bl B e nt ashirarus
accor di Bg 1 REoBSHE ke bMENG #PraihB A BROVRLEN oF FRuinddaA0d 35, the

floating structu according to t present invention cludes a

st or age nia3He GeratadiHith APRA WhidE pme@adir@iﬁgr@%e%r et MR ehlef@bEHYI S
installed to float on the sea by buoyancy. The storage tank carrying

appar at us adibtor suchns aalylieder avhitihe opbaaiddry SR3@raulkerdskwat er 320 may be a
barge type structure or a self-propelled vessel. 20The storage tank
carryi ng appareatild!3iongeldet o g loaslingablsriddeatcordivetit & orwvingditngsen a

| oadi ng ble 311a arail 312. The loading tahle _331la is _lifted up and
dowH by Oﬁ%ﬁt@@s‘f itaﬁlgnﬁﬁi t A3Rr 0 W&Sﬁg%m@?@e P@Vblﬁgvi fhgrli MRentbisi ng
table 331la al.ong a . apvin Ik ion.of a storage tank .330. The storage tank
530 1 s Foqudd el AP S 485 1l s AR Rl T 30T BE i e

al ong t?%eé@bh R1GuaSd N S AR BN art $IROGKY RRPYY &RFE o Bﬁt%t@faggbeb ank 330
may be reduced as conpared to a case of carrying the storage tank by using

a cranethel dle@adidictinitnd 11i & rBoldutlahd the rafl 39bamdde thafksedtetheoanegtipe, a

| arge quantity of cargos may be transported over |ong di stance. Therefore,
it may beaydr elretlfis gnamer, ithe tcerti ¥ 3omay det movdianvat loeg distanspor thabndn
means. Furthernore, it may be nore effective to the transportation of a
rel Bt i vERYSPREANSD BEYaYeh 2hkaiBecause it is not a nethod of lifting and

novi ng the staorage tank. A$I ough it is shgwn .g t he stor. t ank
carrying ap ﬁg{a@’@ %%h?eés ? e iR 4T OYaﬁi’ée @P‘&%&?Fa&s gﬁ ﬂaﬁzﬂe&f%@%
I nventli ?tnthla oftGh olf'tﬂg cta?tdB lghe'ﬁ% gtorzigégarﬁg 9}061??0&%@@511 G 319, a@rpgfd%t us 310
may be tixed on the groun r may be 1nstalled on various transportation
appar at g¥&%nnection to other carts, a connecting part may be provided at one side or both sides
of the cart 313. In addition, since the storage tank 330 is mounted on the cart 313, a
20  tank protection pad 313b made of a steel may be installed on the top surface of the cart
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
25  rotational force to some or all of the wheels 313a.
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
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The storage tank 330 nmay store LNG or PLNG pressurized at a predeterm ned
pressure. The storage tank 330 nmay al so store various cargos. Meanwhil e,
the PLNG may be natural gas liquefied at a pressure of 13 to 25 bar and a
tenperature of -120 to - 10 95C In order to store such PLNG the storage
tank 330 may have a structure and be forned of a material that sufficiently
Wi thstands a |l ow tenperature and a hi gh pressure. In addition, the
storage ak@cmﬁn%:ia tR@Yrcbént Mg ik adclifle an dHRLAIBE e UYD ehad Wbthdchathel t can
store LNG or PLNG As descri bed above, a connection passage may be provided
bet ween stdrggedtmbaisdrrdl ¢ ttolb toodgetthiek 6 b6k agesubrption piude tdthetdbgicdeblofg thbe
storage tank in order 15 that the internal pressure of the dual structure
i s bal anvcbdditigtdd RIING.i nifersysempt@smay &irder trivbids taqirergerctcamipe@®0on line  As
shown in FIG. 36, the elevating unit 311 elevates the |oading table 311la in
a vertl é*&P a3fl feYaPPBRAer %ernésséﬁﬁpé/ap@w W,k the & THHF tnpededgnouaheihigt e t he

| oad] the fl oagt O,up, to the to f a quay 5. A
nova 8{1}{1&1@%&@@% h?dlaﬂ%rt‘ze? PM@? ﬁétoézi‘%?egoﬁtta”ﬁgflﬁ ‘si des of the

| oadi “9 tab' The3drdBaaid, %‘E‘am‘{@bénﬁwfeg)%é1 Ghidaddd D RAOYI ARD 13 JRNEAGLPALN Of the

cart 313 by ei ng opened through the omnma rotation hi nge

;:oupl I ngtaR@el cdkdingr di BROSEE wRdes tdnke s OV all Bodsom! %BQA Plaadlbalso, the Wen

he novabl e foothold 31Ib is folded upward, it restricts the nmovement of
t he car unBhding\Wrent ltthenableadidgnlbadi e oBikaPliSGehevht edrige thille6 Hgn@nlhei ght as
the quay 5 25 by the elevating unit 311, the novable thothold 311b assists
t he conmlefcprﬁtswrbeqfwé@nPLN@ sfaryd B élwdstpt‘?@elmmumg 41dbl S8y3ettandiTiethef or e,
the, ¢ ﬁ@gwna be safely nmoved to the lLand. In addition, an aUX|I|ary

rai iO 31118 gemedd Odepm H@ 4PRPY Pagtion faythedawerportign eldthe stosies|tanked f1hei ng

d h b hol d 3 ded down
add 11 of e CPERUPRG DR Sohoetlg R A B VA ME O PER T Mg or
in ordeg, {hgrsto%g'evc%ma%uhﬁ 'mﬁie yﬁeg{gﬂ e§%rgf@0 &%oe&aﬂnéﬁqlng{l?doam ng

table 311 may be novabl e vertica urality of vertically expandabl e

connecti ng meiHe&@mSoadpl 16l A06s sbrirdatet Yo ﬂ@ﬂﬂ@@ﬁ}ﬁd‘tlblﬁoﬂtllb@mﬁi cpedit ben of the
| oading table 311a, or by a plurality of 5 Iink nenbers, ich are |inked

to a | oweler poﬁmmanre(dhcdz imaarhoadlotﬁ@i@@tgbmer&ttdduamgit@nmloadmgg delHhN@xpandabl e
according to a rotatugﬁ direction. Also, the |oading table 311la may be
el elat edcawnudataditom thghpeer prBon abgeasterags ianly 6 ol 1§ easesthe gicatratipny ement |

or estur 81 Bt i Bl R om e eer o iey by 1 St o ng to
or ovi dedn % ARG 14018 abPEe TR ARToASIRC B aPRERING KGRI vt che

same W %Fﬁf@%oh&ﬁﬂé 40not TREEMRY, i0fs rﬂacEé’s@{‘yntode@ﬁ%@laW 15591?1 QPQM Qn herefore,
the cart 313 el evated up to the top of the quay 5 th evating unit 311

i S novednlahding linbd10.ail 312 and is transferred to the rall of the quay 5.
In this manner, the cart 313 may be noved over |ong distance by a | and
20 The pressure compensation line 420 is branched from the unloading line 410 and
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
25  natural gas when the natural gas supplied to the storage container 411 through the
pressure compensation line 420 contacts the PLNG stored in the storage container 411.

The vaporizer 430 vaporizes the PLNG supplied through the pressure

compensation line 420 and supplies the vaporized PLNG to the storage container 411.
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15transportati on nmeans such as a train. A plurality of wheels 313a
whi ch are novable along the rail 312 may be provided at the bottom of the
cart 313. The storage tank 330 is | oaded on the cart 313. In order for
connection to other carts, a connecting part may be provided at one side or
both sides of the cart 313. In addition, since the storage tank 330 is
nmounted on the cart 313, a 20tank protection pad 313b nade of a steel may
be i nst alleeeforsnsinbrethe aptusal rghagepatzed hy theavapo8a 430 iosugelied © the stoexge t he
storage tank 330 from corrosion and external shock. For exanple, the
cart 31FOoRENBEEshnugh i pressHrarorBPEsHigulRe 42& At Bitend messkisveldthgl ong t he

il 312 by the drivi f t i nch.. Al so,  th .b d al
the rai 1o papmea] Pryesd Bt e il D e Chdt haviereng
transm t§ g.tfRr %ea&'te?H%!prI:s%[u%eoﬁt%e.ss?&g eogorﬁ‘%il]eroéillt iQQnM?fnleﬁ.a%]a%ﬁVe FIG
37 is a configuration di‘agram show ng 4 system for mar ntalning ni gh

pressur euBhledollsNRessiebagR 120t ai ner according to the present invention. As
shown in FIG 37, the system 400 for maintaining high pressure of a PLNG

st orage contBhideystenciOOr fdt Mmgrifit@inidie highesesiurd by eet PONGNByragd coeendtn

unl oading line 410 that connects the storage container 411 to a storage
tank 6 cfcadogns thegresnt pvadgentoay hethebynckidab|BOMg linhd4Q ahdadimpresfor PLNG The
system 400 may further include a pressure conpensation |ine 420 and a

vapor i zev 0480145 to caidsct BOG afueh pe2casiredon thegopgrEnfmidhesensummsgah t he
5un|oadi@% Ligﬁ ﬁ%o aupply t he vaporized PLNG to the storage contai ner
411. PLEACEH AN Y ddi'ng ™1 i ne” 410 enabl es the unl oadi ng of the PLNG by

conpecting t nage ' 4 e, ¥

consot | on Al RREHEIR RGN st abOpbLo:hAIA R AVl iR ong of

the PLNGuppied thnBe Sopi@0@ntaaik 410bYBONYnddhigg RRE BT Bn@h4d he tRLNG st ored in
the storage container 411. By extending the 10 unloading line 410 fromthe
upper pobtticarofithe tthexgk owsninpo4 tli, ancrapertifnee daagageninaniedand heolRicNoncan be
unl oaded into the storage tank 6 by only the pressure of the PLNG stored in
t he stonmagef boli wilmeseasad.1. Furthernore, the generation of BOG can be
mnimzed. Af the unloading line 410 is connected to the | ower

portion of tRedddigimgthe; spRPEsioR Hrlids ipgallssh dmehe r BAGc dingn*Hhoudtcof BOG

geneyated durin he unl oadjn he PL IS 5 nmul, ated.fromthe | ower
por 11 on oPP i deh msRRUE Boc, Meliel Girben R BREENEY A G SR ey “be
further cpeduced BHRWRVRE stordle RREFRYIA 1 MBYhBerkd)SiHel B GG kfaSTHARL Y unl oad
the PLNG into the storage tank 6 by only the pressure of"the PLNG stored in

the stokpggecank & maingdtht. unlbeiigl of the PLNGSisNRGBS&RAT0Y tHeCcoatbdsbonah | y
install a punp in the unloading |line 410.
through the BOG line 440 and is pressurized at the compressor 450. Then, the
pressurized BOG is condensed by injecting through the lower portion of the storage
20 container 411. In this manner, the PLNG transportation efficiency can be improved.
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
25  load of the vaporizer 430 is increased. If an amount of BOG is sufficient, the load of
the vaporizer 430 is decreased.

FIG. 38 is a configuration diagram showing a liquefaction facility having a

separable heat exchanger in a PLNG production system according to a thirteenth
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20The pressure conpensation line 420 is branched fromthe unloading |ine
410 and is connected to the storage contai ner 411. A vaporizer 430 is
installed in the pressure conpensation line 420. In addition, the pressure
consunption |ine 420 may be connected to the upper portion of the storage
contai ner 411. The reduction in the pressure of the storage container 411
is lowered by mnimzing the liquefaction of the 75natural gas when the
nat ur al egasdsugploi e gresehhi@vaitohage contai ner 411 through the pressure
conpensation |ine 420 contacts the PLNG stored in the storage contai ner
411. Theshoapomi F6r 3% a0iquafaotiorz iasilithel PhiNGisa piparabte idar ewehhngdne
pressure conpensation |line 420 and supplies the vaporized PLNG to the
storageledhggﬁﬁbpﬂﬁbﬁﬂm1?M%@éf%ﬁ@ﬁ“é&HbéthEfWét@F digerf olapsr presentby t he

vaporizer 430 is supplied to the storage contai.ner 411 through _the pressure
o ene gy eaon I RueHBRlah okl thrbfnh R de cae SHl iy PG A Rr 411
r eduged ri e initial nl oadi f the, PLNG is incr.eased. Therefore,
t he ignt e}lg%'taf)?%ra é S uérjeb| %?8? ﬁ)l'efl Astsgjgné%g Sceoerll’t %?dné:?owﬁflcci)oslanﬁml?yn Al 'Fllnetdg%t above a

Sbubbl e eR&ia‘ﬁ%er@%@? SHd @i%%li{l@ph&%e coolant td AR lﬁﬁﬁéfa%méﬁ&t EQha i@ Bbai ni ng

hi gh pressuré of the P age container according to the present

i nventi on mephef lifdeRRtioh ReitustehamgBOR2( isnripgldll @it tike QLRI g&m(yu@%bn or der
to collect BOG which is generated in the storage tank of the consunption

pl ace, iliquefaetidrolm @3 doNBEquaicFibe BOGal gmathdbAgh adeatrstirnige dvithuctvoldmat BOG
generated fromthe storage tank 6 is supplied to the storage container 411.
By conndétthitgendneé pocfactione ling 923 ds epreierisdep apiist pesagst 631hand rojogpet

contai ner 411, t erature change is . mnimz a a collectign rate of
Tna s "Rireiadin fint B GhapRr S Pne Seonprusut 30" The PSRAIRSanibE he  BOG
line 44 r 0 r ess t |l t h the BOG
[ine 44608y EioF JERERERE, pdoo B ARLBRS AR rHS B S P sl RLSGT

Ther ef 0l@ehafiPE hBEGQEBRKhAIEY. | The BRI IRHAGE Jrank]ifudititol heti& cHM Ladi ng of
the PLNG i s supplied to the conpressor 450 through the BOG |ine 440 and is

pressur ib2ednat bt headeonpi essitiess4&e:]; hneevert the preeas iivedtich BOwt Bmiteddensed
by injecting through the |lower portion of the storage 70container 411. In
thi s matimeeto. t RemPPNG br paersipos phthedmuefatiion bert exdamgdredA0nphohegbntact

15  the liquefied natural gas, like the first passage, or need to withstand a cryogenic
temperature, may be made of a stainless steel. In the liquefaction line 623, an on/off

valve 624 is installed at a rear end of the first passage 621.
Like in this embodiment, the coolant heat exchangers 631 and 632 may include a
plurality of coolant heat exchangers, for example, first and second coolant heat
20 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
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

25 631 and 632 may be included in a coolant cooling unit 630.
The coolant cooling unit 630 cools the coolant through the first and second
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
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Furthernore, in the system 400 for maintaining high pressure of the PLNG
storage contai ner according to the present invention, the vaporizer 430 and
t he conpressor 450 can be conplenentary to each other. Therefore, if an
anount of BOG generated in the storage tank 6 is insufficient to maintain
the pressure of the storage container 411, the 25l oad of the vaporizer 430
is increased. If an amount of BOGis sufficient, the |oad of the vaporizer
430 is digaefaasedheat exchangdr@2038 c@xﬁp@s&arﬁnugub@altgm Einagreatt 5DWhdgn a

|l iquefaction facility having a separabl e heat exchanger in a P LNG

product iaGer-syeddruili4. adtorcdolagt bayimg passed tentgh the ntiodéavbmto3dfis tsemrpedsent

i nventi on. As shown in FIG 38, a liquefaction facility 610 having a
separ abllo Hegiscai chakgeind; mllqp@@ma@trl@d@ué‘mamﬁors@ﬁét erhhagewsods peplew ia

thirteenth e od| nt of th or |nve tion |i i es_patural _gas
t hr ough SWPRIEY 1ok dHShnRssaget 45 ! QfsﬁFaﬁ‘ftﬁ B aa'ml li“?ih@?éi@f‘ggn“%a &t Bk changer
620 ﬁade of aq_ E}Eesgcog%%g(l)lant Q:glt CO an er 6?9%| net gei% ousdf nea&%? he?"

exchanggrsa%% supplles e Ilque actlo% heat

exchangggua2@oolant R€ed HAWEEAGE 5QBNY XCEARIGF 1R2YrdiScRRRI h&d W th
t he natu?gl dggm%hﬁogghetﬁe Igguefac?lgﬁkzgne 623 a?@; ?&U% fies tﬁ% nat ura

gas t hr exglangerBatbyeke gingeindiot Bb andE RAxpirded 1a 1dW pre@difle balfirgyetirct i on
line 623 is connected to a first passage 621, and a coolant 10 circulation
li ne 638hosm@00h§bvddeKﬁ6aakmg0mdnma@sngbmﬁ@ﬁk Tﬁémnahuﬂmhu@amﬂandsthe

cool ant, which respectively pass through the first passage and the second
passage SURPkiEH AR GRe BRrEPTORIOr W3géblﬁ>uélﬂ Hetlhlrd‘mégaéﬁ@ﬁ Feopdie fishsoaantt Ireat

| i quefaction he exchan er 620 be nmade of stal nl egs steel; however,

t hellbr aUEmESTy B B PoCBRC T Dhds REPBLSRT oo, JAiFDs 16t SPBFatBhs of ¢ he
Ilquefa anger 620, which contact 15 the liquefied natura
gas, éﬁmgﬁgbﬁ% §%%%§ssage or need to withstand a cryogeni c tenperature,

may be made 10 q@itishaite! @efns LBR! 630! Sphfi® tHeWEE BRkiRP bbRB:, GAdeh s on/ of f
valve 624 is installed at a rear end of the first passage 621 Li ke

i n thispaybddiromhithe tike pasegasi2ahidalic @xohbaghing h@ﬁkx&[ﬁdg@rﬂ%ZUﬁya iovel ude a
plurality of cool ant heat exchangers, for exanple, first and second cool ant
heat 29ﬁ@&@hbﬁg€%@0m3lTéh@V@Qﬂﬂ>Ahé@umﬂheth@qmdmﬂthémthemﬁhaWQdK@t631 and
632 may be provided wt i.ngl e. cool ant heat exchanger. The entire

porltd on§*GANEFH 2000 ki ﬂ}?ecé’PhE& ER4 Qg8 cErEnis ﬂéFn‘éPoé@? tm%\h@rm%ré byta

and 652y TR ehE s TRakh £ oSk ab TR 65 Pt SRS ey PTG o6l ant .
may be Henotodh ﬂ?)'dfﬂl t}lense Isds d3h6 0?99:' J'&%tlan?)ﬁgﬁaeg}gﬁe[n%eg&wl and
g Y i

632 may be I ncl ude coo ing unit
632 and the third passage 63 1c of the first coolant heat exchanger 631.

The after-cooler 634 removes a compression heat of the coolant compressed by

20 the compressor 633, and liquefies a part of the coolant. In addition, the first coolant

heat exchanger 631 cools the unexpanded high-temperature coolant, which is supplied

through the first and second passages 631a and 631b, by a heat exchange with the

expanded low-temperature coolant, which 1s supplied through the third passage 631c.

The second coolant heat exchanger 632 cools the unexpanded high-temperature coolant,

25  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.

Furthermore, the liquefaction heat exchanger 620 is supplied with the low-

temperature coolant expanded through the first and second heat exchangers 631 and 632



The cool ant cooling unit 630 cools the coolant through the first and second
cool ant heat exchangers 631 and 632 and supplies the cooled coolant to the
| i quefacti on heat exchanger 620. To this end, for exanple, the cool ant
exhausted fromthe |iquefaction heat exchanger 620 is conpressed and

cool ed by a conpressor 633 and an after-cool er 634. The cool ant havi ng
passed through the after-cooler 634 is separated into a gaseous cool ant and
a |i qui dinddbd savbndyTavabespaioht ovd ©8lk afifldiqgelssdusnatonl gast i s supplied to a
first passage 63la of the first cool ant heat exchanger 631 and a first 5
passage 632all6f hée detidUEHon afipsAEathaevibs ahdapelegmnpfactliey hasoas | i ne

638a. The liqguid coolant is pa throu h a second passage 631b of the
first cdﬁpﬁﬂ@ € his ‘%ﬁ%ﬁ@ﬂbg?%Gggﬁgprﬁ@c @hﬁyﬁmplﬁ@og@gb“gﬁdgwge@% anded to

a lom,prgaﬁﬁﬁﬁaﬁ¥?a§ﬂ#5&£t%8 - Thonson (J-T) valve 636a al ong a connection

line 638 C00 ant is supplied to the conpressor 633

throggh a thig ghd%ﬁﬁﬁﬁl@l@} @61&@&etlgﬁeffawo%tmem@§ 81y aO8tind QenehRRQEf, 631, and
is conpressed by the conpressor hen, the subsequent processes are

r epeat ettmbodiment loff tiadistesdno mvehtivg, @digubfgtioinfatilBp 4@ Kpands stfaeablé ghatpr essur e
cool ant, which has passed through the first passage 632a of the second

cool ant drelngexmhaR§eG eBRluctian systcowagoedsgite alfyurtecaticenbodim@ntvell the 636D,
and supplies the coolant to the |jquefaction heat 15 exchanger 620. Al so,

t he coo|Hr@ﬁ@nhlﬁivemmcnebeé%&q@qfett@aélﬁatrﬁxcwgar pohapst aselpgt gopling pRitrd J-T

635" vi ¢ 000 hE Bk R ATt R HER bl o el B BBt B S DEaS R coor ant
heag]o exqqfamggegasgﬁ%ugm ﬁéaee;({%aﬁge ﬁsaa&)%la%%.lcmé n%&%aéuohsn 8{% %pge{heat

exchanger ter-coo renpoves a conpression

cool ant @30MPhLASS & ab¥ainkEs §Ba. cqrﬁ@rceaﬁarco%ﬁﬁ uﬁﬁ%6b'<ﬂ9%fth@§o@aﬂaﬁ}1a0f the
coolant. In addition, the first cool ant heat exchanger 631 cool s the

unexpandedmhugaﬂ&enmﬁ@ﬁtBBEamdomapmm;mhumbRHSaﬂumphbeﬂ:mhnﬂughnﬁh@nflrst
and second passages 63la and 631b, by a heat exchange with the expanded

| ow-t ern%?lamg?reﬁi,@oolTélﬁtCOOiﬁm beat |esch@ugm| G6d dis trpdg i elurhisumhi Dsgaseage 631c.
The seco d cool ant eat exchanger 632 cools the unexpanded hi gh- tenperature
cool ant ° 2%%?18?1 Py eﬁa&r} é‘é‘? PRTD Ay Heugaction 13eidin§tl aseaadmsyod Fleat

exc PSa ng eenri'h ((ia’ )I(I‘Pe%p dF t?le %%g%rgtefrr{%n{lat 4 r TPC 29 htg eanw g‘%{éfed]ﬁ%ﬁ%@%% n heat

t hr ough 8"5eEon passage

exchang ek A20idiRrRHARFicAflioghlift ot besdiBy bapRer at ure cool ant expanded t hrough
the first and second heat exchangers 631 and 632

The coolant cooling unit 660 compresses and cools the coolant, which is
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

20 661. 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
compressor 663 through the second passage 661b of the coolant heat exchanger 661,
according to the manipulation of a flow distribution valve 666. Like in this

25  embodiment, the flow distribution valve 666 may be a three-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,

which is supplied through the first passage 661a, by a heat exchange with the expanded
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and the second J-T val ve 636b, and cools and |iquefies the natural gas.
FIG 39 is a configuration diagramshow ng a |iquefaction facility having a
separabl e heat exchanger in a PLNG production system according to a
fourteenth enbodi nent of the present invention. 5As shown in FIG 39, like
the liquefaction facility 610 according to the thirteenth enbodinment of
the present invention, a liquefaction facility 640 having a separabl e heat
exchangaswitBmperBluNeG c@bl@duc\bm@rﬂ iSyapphedesong g kecoad f pudsdeesdih. enpodi ment
of the present invention includes a |iquefaction beat exchanger 650 and a
cool ant addionntheulnivt teBBbratifb @odlagusfdgtibard be diec ecotdmamgar exsbéhdes 6Suppl i ed
w th natural qas and liquefies the 10 natural gas through a heat exchange
with a @o8ltaatliqurkstion @Q@f exchpeger oAt aCész@mgngertheaswnipglaﬁiﬁﬁeofoﬁleaﬂ@\tval nl ess

steel. The .cool ant it 660 cools the cool ant by coo heat
exchangéff %%%%&PI%SB | obhg H%uee‘%woédleebsr%mflgﬁr 604 Operly é;'%fg#‘&l-l‘i eat
eXCh§ nge natura TF% cl)v?f Qetr%a%a Eree)écoqanqglea d’lgp gaﬁsed %OP%h tli1e (,ocq| 19\ CHEF%n

S
EESCYIptIOﬂS %& ane C ura on an S as I quera

facility, 610 aqgggghqg3&§m5&56$§;hlrteenth enbodi ment of the present
i nvention mnﬁ be omtt and di fference between the two |iquefaction

facilities WIGS. be af@sachatdedoMeleobnal view anlinesi@®dcabhal GAWN, irfi@etticly, 660
conpresses and cools the cool ant, which is exhausted from'the Ilquefactlon

beat exsh@wmgmnaﬂwGsbyqatmﬂngmn@smmnﬂﬁ@taﬂwIaawafm@mﬁmmoler 664, and
supplies the coolant to a first assags 66la of the cool ant heat exchanger
20 661. The Aodlosttinddeli #yatsht k. tssbN qcs@zfﬁa%cqrﬁ@n%‘@rrsﬂaiﬁoomwﬁmﬁag passed

th the first 6 f th | ant heat h b
explhaorhoEs ity el a%%?s?aﬁge%%&orﬁmsaﬁw%é% FHiees FRUPSCHDE TG, SRehanger

650 or i%kgﬁ) Bfo?fge cﬁgtafh%(r-) ARE AR ?] ﬁl@l%dg 1?)8%9&%? ark Se§| 8 p{p%? %Lﬁﬁ,%ﬁnd

passage COO ant exc accor

mani pul athQRq 9fip.a T}h@ms@lhﬁa 5&91% hﬂﬂ:r ‘é@ﬁﬁb@ts@@@ and 746 afenngtﬁmai RoeRhedi ment,

the flow distribution valve be 'a three-way val ve Also, the flow

di stri bdireatonvaldvelehib dmytuhEoraczﬁg(bl halds 1790 ofovidwd-inayhuial g snd partition The

cool ant heat exchanger 661 cools the unexpanded hi gh-tenperature cool ant,
whi ch i shesupmpkipediansrdubh cerge Hdlds 72hage agelusbita of byerangredl!. exitragge Wi t h
t he expanded | ow-t enperature coolant, which is supplied through the
secbhd pRaagE E81asericd BYNE TSR ECHSONCBINEE diheFatppertedh by A fifs and
distributed,to the7§80 gg%pheat exchanger 661 and the |iquefaction heat
exchangé?x@géugp r 't he mani pul ation of the flow distribution valve

666. The |i %Qn%ﬁl'e?%@%%a@%ﬁ%gﬁfs 69p ﬁ199| §£01%ngeljlé.rﬂuﬁNGesanhhiNG

pressurized at a predetermined pressure, for example, PLNG having a pressure of 13 to
25 bar and a temperature of -120 to -95°C. To this end, a dual structure or a heat
20  insulation member may be installed. The storage containers 791 may have various
shapes, for example, a tubular shape or a cylindrical shape.
The cargo hold 720 may be provided in the hull 710 such that the upper portions
thereof are opened. In this case, a hull of a container vessel may be used as the hull
710. Therefore, time and costs necessary for building the LNG storage container
25  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

partition the upper portions of the cargo holds 720 into the plurality of openings 721.
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5 natural gas by the | owtenperature cool ant having passed through the

cool ant heat exchanger 661 and t he expander 665. FIGS. 40 and 41 are
a front sectional view and a side sectional view, respectively, show ng an
LNG storage tank carrier according to the present invention. As shown in
FIGS. 40 and 41, the LNG storage container carrier 700 according to 10 the
present invention is a vessel for transporting a storage container storing
LNG ThelheNn®mseorcagfeingsniidi srevedmally arse7@Dinito eudepsctivgpbpanangst 42 1ofndf i r st

and second upper supports 730 and 740. The first and second upper_ supports
730 and araeiRarEe nst datiedhs Hrshurica swrgrts déP renngaidedon @ﬁgﬁ‘fgod’iof(@cﬂoon on

he car gB THo A0 %%E%o%?o% o g Bn BB Rgirh 450 é%ﬁwﬁ%ﬁﬁ&%&%ﬁ ai ners.
the . . . .
ind socandrehbnores BobFERTF AT S SRFIbATRLARE PO FL RO e e (il or

791 way Q" B2 8N ealken iNGiRRA - VSR BB Y1 b 206k Abeife Rp RIS MG BleeSSUr e,
for exanple, PLNG having a pressure of 13 to 25 bar and a tenperature of

-120 t o wigBGlirétaoh b heandl, 718@. d Takresdre Ut it and secohé appef Gupsattsatsioamdmenber
may be installed. The storage containers 791 may have various shapes, for
exanpl e,748 Toub theaplushspel anenmgs YR pdtheeipes hapiens of the carghdioblarigo ihel d 720
may be provided in the hull 710 such that the upper portions thereof are
opened. NoRzeHplsdigeesian agd quyqrtig digeetigmy ailhe firgedesecondyumsr sa@ria s’ 30he hul |
710. Therefore, time.and costs necessary.for buildin e LNG.storage
cont ai né‘tngz@gal?lﬂ' &F ﬁftf@ RelC HRPFBRICE 8 the Cargy 8#‘?837&5:‘%/ PEENHIT 2t he
pl ural it i upper supports 730 and 740 are installed on
theﬁgaré%uﬂgﬁ%g&; 8%¥ghgggﬁggh direction and a length direction, and
partition tha iR, ROphrans ¢If supPert aA6E&Q TWl gy (BPorktink Ght R|IeR! 3T @ki ty of
openings 72L The storage containers 791 are vertically inserted into the
r espect istceagepemtangss 721 naaycbeaingtabBetpimosoedor éhiiad porsipnd betht iifisdr suiFpes
supports 730 are installed on the cargo holds 720 in the width direction of
t he hul lof the caighi haddp Pt gnd phe dustapul secandmgperhaipperiy /R0 dind et¥0i odhef t he

hull 710. In addition, the second upper supports 740 are ipstalled on the
car go support gloc S J7600 may be prov(i(?ed to ugport thepfgont and rear and the Ea?t and right

15 of the storage containers 791. The support blocks 760 may have support planes 761
with a curvature corresponding to a curvature of the outer surfaces of the storage
containers 791, so as to stably support the storage containers 791.

A plurality of lower supports 750 may be installed under the cargo holds 720.
The lower supports 750 support the bottoms of the storage containers 791 inserted into

20 the openings 721. The lower supports 750 are vertically installed upwardly on the
bottoms of the cargo holds 720. Reinforcement members 751 may be further installed
to maintain the gaps between the lower supports 750. Meanwhile, the lower supports
750 and the reinforcement members 751 are paired at each storage container 791. A
plurality of pairs of the lower supports 750 and the reinforcement members 751 may be

25  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

to the present invention may use a stanchion or a lashing bridge, without modifications,
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5 holds 720 in the length direction of the hull 710, while being spaced
apart alone the wwdth direction of the hull 710. Therefore, the first and
second upper supports 730 and 740 formthe plurality of openings 721 on the
upper portions of the cargo holds 720 in a horizontal direction and a
vertical direction. The first and second upper supports 730 and 740 may be
fixed to the upper portions of the cargo holds 720 by wel ding or a

10coupl ihgréasihewppsiiche alragelsontainers 791. |Ip thid ¢ige g, firat piduseadnd yprsfr support
bl ocks 760 for ﬁgpg()]réi ng .t he Si dgs of the storage containers 791 may be

i nst al | SHPRAISSOHENS /48 Htay e T epdmeprarted Heth sarhianirdibe sashretmsleear go
hol ds 720 angd_ t fi.rst and seconpd er _supports .7 nd.740. The support
bl ocks 760 %fr%gmprnf)@}ed%cawf %tlosrﬁlgﬁgh%%%gesfsglofﬁ mﬁﬂﬁgaesiﬁgg%mdl?tlﬂ%y E’Sft and
(1ght - A8nfdicihg StMiade GAMLARRGS of Yo e LARAGES DIACKS BRY have

support planes 761 wt curvature corresponding to a curvature of the
out €3 susddacesarof7¢ Mey 5t i @G L9 Hreib&l n 4 9dek B s@%stt&t@ﬁs?%}éoﬁtaﬁ&ert the
storage contai ners 791. A plurality of |ower supports 750 nay be

i nst al | édxenitdrtogdikeroatigthe ke cé2Qined® 1l ower supports 750 support the
bottons of the storage containers 791 inserted into 20 the openings 721.
The | ower sUppofi ¢ 750onfEgusaticer dipgraml shopwmeg alchdbdnypwadaltemayal faedithort ons of
t he carg}(l) ﬁ@lq s 720.. Rei nforcen(g,nt r@nbers 751 may be further installed to
mai nt ai A% APLIUBEPEBTCTR AECOr e FO Q6 PSP Meanwhi | e, the | ower

supports 750, and t he i hf or cenent ,.nenbers 7 re.pair t each storage
cont ai ner 790 S%Rwﬁ)lllﬂrl:gﬁi {By oefCag%iq’%lmé‘pgf%o‘faﬁ%ﬁ“gﬁ‘g%ﬁ&@@ﬁo@ﬁg‘”ﬂ he

rei ng or t b t s I h : f e, cargo
ol e 730 e Somaa 1 (g PGy P SRS R0 SRR TR SlDea 201

In the ealsdfied cabeeatoaidefiltaresISehnd & ReatlNGist OrAgeeaRpaisnal vad Rier 700
according to the present invention may use a stanchion or a |lashing bridge,

wi t hout deprdsstiicest h@hspressure oatded gas tsuppowt piebsmirst oftageolobfitdicagos- 79L | n
this case, .the first and second upper supports 730 and 740 may be fixed and
suppor t dpxids filis 88 dnantadled ahal reanend ok Hierpypirsiaiyealve 812 anthiltest dfogen i £ t he

convent | QuRk £OT SLngr eSSl LS, T ed B ghiby. LT e conyer o9 1o
o oadt gy ok, AL AL MOYLOGH B0 000K APl 9,
filter §13. The solidified carbon dioxide is filtered from the liquefied natural gas by the
solidified carbon-dioxide filter 813. Heat is supplied from the heating unit 816 in such
a state that the supply of the natural gas to the expansion valve 812 and the solidified
carbon-dioxide filter 813 is interrupted. Therefore, the solidified carbon dioxide may
20 berecycled and removed.

The expansion valve 812 is installed in a supply line 811 through which the high-
pressure natural gas is supplied. The expansion valve 812 liquefies the high-pressure
natural gas by depressurizing the high-pressure natural gas supplied through the supply
line 811.

25 The solidified carbon-dioxide filter 813 is installed at a rear end of the expansion
valve 812 1n 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.

To this end, a filter member for filtering carbon dioxide solid may be installed inside the
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FIG 43 is a configuration diagram showi ng a carbon-di oxi de renoval
facility in the PLNG production systemaccording to the present invention
As shown in FIG 43, thc carbon-dioxide renoval facility in the PLNG
production 10 system according to the present invention may include an
expansi on valve 812, a solidified carbon-dioxide filter 813, and a heating
unit 816 The expansion val ve 812 depressurizes high-pressurc natural gas to

a | ow preasiice carbbg-dssdiddfifidr&dzcar bon-dioxide filter 813 is installed at a
rear end of the expansion valve 812 and filters frozen solidified carbon

di oxi de exi sfturth@rrhorel etheNGpardien helat isnY avaitiie &lkliNapedrb@esiokide lver
solidified carbon dioxide of the expansion valve 812 and the solidified
car bon- diloxihgesupplit ef tl81Bgh-Phesswol nagirtli pab amlr therextinostiodigh¢ $ovf-ipraseured fr om

the Iiquefied natural gas by the solidified carbon-dioxide filter 813. Heat
i s suppliM¥d arg enenehandheasqddly fiist andgeeondpniefE HalyesstIdtandi¥har Tadiseppl y of

th t I to th i I dt lidified

e 8o el o5 BB S B LN B2 T B T 96 28 tiar bon
di oxid b I ST Y| . 812 |

6 o1 e SRRAIPEILEIS, 8 2R OB, ne ISR BIAN ST 5

i's supplsugsly 1iHaes 1@59@@@%&{1 ay@L8e b2ndth@Ueld fsw! NMend aaR-oRYIB ST E snat ur al
gas by depressurizing the high-pressure natural gas supplied through the

suppl y lopags &lilclos2b THesupplyi alithé Righgredor-rdtexi gde td tHetekpaBich vagvd S5t al | ed at
a rear end of the expansion valve 812 in the supply line 811. The

sol i di f iaad theaseboml ai/of{ivdlee il b opensghad cldskd tbe sxhdust dirtbe ErwesprdsairtilédG car bon
di oxi de fromthe LNG sugﬁlied fromthe expansion valve 812. To this end, a

filter deshaeed fram the pelihfigtheabondinxdeditictél ol i d may be installed inside
th i di fi bon- di oxi de fil 813. Furt.h g
expana on varGa g SHLE | ORBTer byt Feuitodve die saligietaSern caridsial B e
| hi.ghs : ad. - t - Of
TNG o o Cspfon" s BISSAH' e NAHTRY ARRn BRI DI BIOLEE ot MePETE 10

this endeating dnies If6i hsf indRde $968RANPREA L cHaALMSI 68 2Ad ARcthEha fAthed/hgt al | ed
at a front end of the expansion valve 812 and a rear end of the solidified

car bon- diloxs dé6¢ idntleg1 @13 The tdogclsigpbtay dxichang8id Blolans iopaiedaind acha@se t he
natural gas flow_The first on/off valve 814 opens and cl oses the supply of
t helhi gmodiues dine 81 hatlupagh whishtohqahemediparséionlajed e ade2t exshengeheitsecond

on/ ot val K 8L on PR % 3N dCh 3SR aihng SNl s | PR R Sssurng LG
fifth on/off valves 816¢ and 816d are installed at a front end and a rear end of the
recycling 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
20 dioxide recycled by the heating unit 816 is exhausted to the exterior.
The third on/off valve 817 is installed to open and close the exhaust of the carbon
dioxide recycled by the heating unit 816 to the exhaust line 817a, which is branched
from the supply line 811 between the first on/off valve 814 and the expansion valve 812.
In addition, the carbon-dioxide removal facility 810 of the PLNG production
25  system 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 814, 815 and 817 and the heating unit 816. In this embodiment, two
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10di scharged fromthe solidified carbon-dioxide filter 813 The
heating unit 816 supplies heat to vaporize the solidified carbon dioxide of
t he expansion valve 812 and the solidified carbon-dioxide filter 813. For
exanple, the 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 15 nediumline 816a through which a
heat mediathenidoxile canavddiapyitigs Béatarexuheded wint thig keseexipaned crarbal-ve 812
and the solidified carbon-djoxide filter 813. The fourth and fifth on/off
val ves SHEEIGHYEBHCIES SN PRy IBamAc AP§H L thEdeHRE 280 Fasingnel BF t he
recycling  heat. exchanger 816b.in t heat nedium|ine 8l6a. A
TRV o bioRiE S 188F SeRfioh il e e oo | i ﬁgfﬁn%ehﬁ%u@ﬁ whi ch
car bon [ Qx4 r l,ed by the heating unit 816 is exhausted to the
exterio%gghﬂ&hggﬁéﬁgﬁﬁ$g on/off valve 817 is installed to open and cl ose
the exhaust &f sidwn eRIFDGN4iBXiteleowiaE Yeb@htidY Wwilebdh ealusDotint FlBet 0 the
exhaust |ine 817a, which is branched fromthe supply line 811 between the
first orhtbh-di@iderddiobabfidilitize 8¢8 pétisi PhNGaproéuBiba .systemaddotdimpnto thbe

car bon-di oxi de renmoval facility 810 of the PLNG production 25 system
accor di mgesenf inveatignesBist, if thaehist o seagnden/pif oelivded! 4 andpd 1draa¢ ppenedo | e sone
of the carhon-di oxide renoval facilities 810 performthe filtering of the
car bon APRRY HEN-RIEHEFSIatY] %aértpélaerﬁw%&%a@la?gh%gﬂ%s@u&hh@e cupB RSk de,
under t%ﬁd%&”&ﬂp%,Ofu}me %i%st to third gp/off yalves 8ﬂ§,r§%% gnd 817 and
the heatTh§ biild T8 U nehos? Lhb LT HERt Mo Vsrak g5 reogiedsdnde™s drdval
faciditi i -t Rirs.(C : nRonTdl QX enmoval
oo 1 1P 0y e S T IR O™ e
carbon dh®¥h deoxiddiehaRariatthen NG Ibly e «dessed iPeHedeWhwichhhoneafigrigace to

t he acconpanyi ng drawi ngs. 5As shown in FIG 44, the follow ng description
wi || be filtoec8k®d [6theonbdidied chd oo didxade-idicoxtimteuslg monatulftad in the selsdiB2d of t he
PLNG production system according to the present invention, First, if the

first aftrbeedimdicohitersldysabst gndisesaad anpihyadvespdideandt B Ssapsiaped to

hi gh-pressure natural .gas to the expansjon val ve 812 through_the supply
i he. B1 oRBR BN to HEN A TaIMoBEA 10 (hrovaly by suut ne (L nEeik 41 gas i s

d t i l,i.ed. t L i difi
car bon- G101 B8 8o RGBS TRHE B e SHBRUE Srba M SRLLRUMEY 1 (e
LNG by there6RPnkMat Scchhidee®e6h. bYTHRG0 2 hERNs Sippribd e flfeléx?ﬁns‘?tﬂrﬁvallfé the

solidified carbon dioxide is continuously accunulated in the solidified

car bon- didxndehd sblidifie@tdbohlienida Sitera®l, s@doned sondifitd cudoxaio8dd iand 815
are closed to stop supplying the high-pressure natural gas through the
suppl y Wapweizgd and reiegeled.t he 15 fourth and fifth on/off valves 816¢c and 816d
are opened to circulate the heat mediumto the recycling heat exchanger

he ¢
8161) . Ther éngilird pgit vayegpt pegret & exeugparsyeird abor dpridedadhe he

\S/gL)%O? : fZig;éefgraiﬁrgtizfocé)lgbgrixece)%(i'hggstfliinle%?52{.8]1?}1hs,atﬂg retcgc e 82|1rit)91i1 Ihjo%ddecfsfle {elljnoorlfeg.i oxide is
In addition, in the case that the carbon-dioxide removal facility 810 of the PLNG
production system according to the present invention is provided in plurality, for
example, two carbon-dioxide removal facilities 810 are provided, one carbon-dioxide
removal facility I performs the filtering of the solidified carbon dioxide from the natural
25  gas, and the other II performs an opposite operation, under the control of the first to fifth
on/off valves 814, 815, 817, 816¢c and 816d. In this manner, the solidified carbon

dioxide is vaporized and recycled.

The carbon-dioxide removal facility 810 of the PLNG production system
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The third on/off valve 817 is opened to exhaust the recycled carbon dioxide
to the 20exterior through the exhaust |ine 817a. Thus, the recycled carbon
di oxi de i s renoved. In addition, in the case that the carbon-di oxide
removal facility 810 of the PLNG production system according to the present
invention is provided in plurality, for exanple, two carbon-di oxi de renoval
facilities 810 are provided, one carbon-di oxide renoval facility |I perforns

the fil t.eedrBBg0b thb@r&ehd divéitRe GAFIBANa dbwXbHferhiiRMeIRdNAhR@larbdr gas,

and the ot her II performs an opposite operation, under the control of the
first taiddidd kenon/abhfethodb,veBsicBkd)idiBitd carBdn dididcbyafdeBdHd. anldrsephriatesmanner ,
the solidified carbon dioxide is vapori zed and recycl ed. The carbon-di oxi de
renoval thaecarbpn Wigide. ofHanke PLNGOsIdE tie chwhing ywitle mnatwalcgasdiiqugctionhe
present invention enploys a | ow tenperature method, anon carbon d|0X|de

r ermval PrRACHoddn thik F@:‘ﬁ’ %cheﬁqufé@n%\an&a Rredprosssaed Wb%@@% ﬁgwf peegls

sepa &S t he carb

di bl th
car ot ol Ty toq&ef Betiog 0 i;?fe%’é% i 4l REAR 2 bR e Pl g a
f
e f’ff SeRciRfl SALRAfle BXAR a2 Al ESHRd atcgﬁ’lﬁﬁg%‘@? ShReAGLHEE R o0

t he nat lékﬁind@@%nd aa;;r@lslsun%ap@ld 186 bsshicaty e %§%Msi%nlv%1delmge&b%gll@mdl tis
expanded and depressurized to a | ow pressure by the expansion val ve 812,

t he sol icaibbh etioxias ofiltehedtiyde nieshdnitdl giled thyt @, thechdifiedl cafiontd@oxidehat i s,
the solidified carbon-dioxide filter 813. In the case that the solidified
car bon diltexBHe HQt@bﬁﬁbﬂu@dghwﬁéﬁkﬁnuﬂ@meﬁnﬁﬁi&@DW@H@@HW@b@h&@awdin

car bon- d|0X|de filter 813, the solidified carbon-dioxide fllters 813 arc
al t €t nat¥ §° u’é@%ﬂ %rb%éiwa%e 1f Hér Satbbr Wiidiiedecarbon- dlox‘ldF chilters; 8l 4 age

sectlonaL V|e ﬁ E% 1 ne 101ﬁ structure of the LNG storage
cont ai nér® E‘f y?ﬁ ﬁ?& St Of'HVenti on. As shown in FIG 45, the

connect i on q:tIGU@zf, 25 BRRAN LD NRLShOLAIRAANLAINRE of 4R, BLBOGALAY Lo the

present invention is con I gure onnect t I nner s t he LNG

storagec@ﬂgmatﬂgbnﬁﬁgmhaypﬂgaﬂuduﬁhoﬁtructure and the external injection
840. The inner shell 831 and the external injection part 840 are slidingly

connected. TPo thowa ierkdG. 5,sthe domgect omseedtireg2parftth@2NGratyrage conineded i n
t he connection structure 820. The sliding connecting part 821 is provided
at B consreedingdo plest present gnvenendx canfpgired to connect the nner shell 831 of the

LNG storage container 830 having a dual structure and the external injection 840. The
inner shell 831 and the external injection part 840 are slidingly connected. To this end,
a sliding connecting part 821 may be included in the connection structure 820.
The sliding connecting part 821 is provided at a connecting portion of the external
20 injection part 840 and the inner shell 831. In order to buffer a thermal contraction or
thermal expansion of the inner shell 831 or the outer shell 832, the sliding connecting
part 821 may be provided such that the connecting portion of the external injection part
840 and the inner shell 831 are slidable along a direction in which a displacement occurs
due to the thermal contraction or the thermal expansion.
25 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 831. 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.
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20 injection part 840 and the inner shell 831. In order to buffer a thernal
contraction or thermal expansion of the inner shell 831 or the outer shel
832, the sliding connecting part 821 may be provided such that the
connecting portion of the external injection part 840 and the inner shel
831 are slidable along a direction in which a displacenent occurs due to
the thennal contraction or the thernmal expansion. 25Meanwhile, in the

st orage cont Bhhenegdell $Bhendhbremadhel 4 88 that ovidistahiGr iave fedeperawe afthe out er
shel | 832 engloses t he outside of the inner shell 831. A heat insulation

| ayer padfcdBd-NGr Fageanet Bapangt shed Pk Mavnbe My pleai nerhihpe@ei n a
bet he .i hel] | 831 dth t hel.l , 832. he i
shett o H8° suBRSheRE ity Rt P Cr LT ATHBISS Shderad GO of ||

general [ sEQr exanple, the inner shell 831 may be made of a netal having
excel lent low tenperature characteristic, such as alum num stainless

steeb, and Ski@¥ud gie@lous eBBbdinRiatd ehd HRePiRM I BUHraRd @t NLRtaidcp @ 30Ut er
shell 832 of the storage container 830 mnay be nade of a steel that

wi t hst andsy bdealnodes stadl thatesigistaadothetimernanpessushef the &dikr shehies3aut @heshel |

832 may bc constructed such that the sanme pressure is applied to the inside
of the igvwrsshgh&lld mggbe gombtivhied spedcibatthe same prssveats applsed tatthomsidaydr part
833 is ipstalled. For exanpl e internal pressure of the inner shell 831

, th .
and t he 1t dusupkellof3h ped H@aﬁtpg%whgwa% ihg# 1psHjEonplayer mes8ital Baalledial or
iml h her b i ti t he.i hel |
L P e i A T
o2, ang : o A .
55110 o dr R PRI A P R CsiRhal Beckh YheP bR ConhPfpak T She

t enper atidhgeclihg thedndr@hel®88) addv@e BeNdBVioATayehpar@BoV e pressurc (13 to 25
bar) and 15tenperature condition, for exanple, a pressure of 17 bar and a

t enper at ur e Tferefat5@c @aer hellsBaraad vathstane thapesswsd el theBBINGdoreién out er
shel | 832. In addition, the storage container 830 may be designed to
sati sfy thhamghehadl pilesdirea thoupht Gaperatsheld 38 bngimanshciuredsigctithstandage t hat

(he v ST SheLl: B23:01d, bhr. eoh Lasul ot on Laver, part 53 e, gesgrl od
out yar d temperature condition, for example, a pressure of 17 bar and a temperature of -115°C,
can be stored by the inner shell 831 and the outer shell 832.

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

20 In the sliding connecting part 821, the connecting part 822 extending outward
from the injection port 831a formed for the injection and exhaust of LNG may be fitted
and slidingly connected to the connecting part 823 protruding from the external injection
part 840.

As shown in FIG. 46, the connecting part 822 and the connecting part 823 are

25  formed in a circular pipe. One of the two connecting parts 822 and 823 is inserted into
and slidingly connected to the other; 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 822 and 823
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fromthe injection port 831a formed for the injection and exhaust of LNG
may be fitted and slidingly connected to the connecting part 823 protruding
fromthe external injection part 840. As shown in FIG 46, the connecting
part 822 and the connecting part 823 are 25 formed in a circular pipe. One
of the two connecting parts 822 and 823 is inserted into and slidingly
connected to the other; however, the present invention is not |limted

t her et 0.makhieive QBREGLdrHi8-spaidngl §rgedfdt R3BplEaY rd@inghlafiagby connected by
formng their cross-sectional shapes corresponding to each other. The
connecti ng pHfet sorB2diandn@2de $MHy ohalwe DN i sausgec tagsinseatdoadiag tshthpes, for
exanpl e, a rectangul ar shape. The connection structure 820 of the LNG
st or age peesantaintentioacwey dirtgr tiaclideearp erisesion pay Sat icsrendag framttheoutancl ude an
ext ensi on Eart 824 extending fromthe outer shell 832 to enclose the

sl i di ng SBghhectd fylgsartie Bulms epapdingriant $4He dhesfas.dhe paepsigpnart §24my

t the infl f th t I I t, .which h db
Phe oxt avtapress JE0FEBred AEmE GG oS HiubtTng s s s5d SPReddd ohon. .
stnce a X;!eﬁﬁg%xb(?ﬁu{'é)%m A cg&ﬁecﬁﬂ%tepﬁﬁ Xt eR3 1,08 BAT §in§e2§1ﬂa§1@§ zngt ension

part 824 may be flange-connected to t extefnal 1njection par

Ther ef or@mddhg &t eh@@e tkORkRhISH PRAGIMAYhORxEhaAB) Yas WMEFhEhet fatdee
external injection part 840. 10Meanwhile, like in this enbodinment, the

connect icognepaxitto S23experavl id@dtiom pardn 84@xt Elianeford, tjeetdra g cqpatihe838D) mmy be
integrally fonned with the external injection part 840. Unlike this case,
t he conhestabhiropagatedR3herenterel iprestipnipait 8&parately from the external

injection part 840 and be fixed to the extension part 824. At this tine,
t hel®onnect iMgrnpdrle. 858 %@%@éﬂqugﬂ@% Sn rereeling gart §¢3 axpuidpdiinithf ect i on

t 84Q ) ted 15i ' . . . As sh in FIG
a7, in ERETebRber G SHY eV e Bep s Otve VIET e oml mignlin W e cor ai ng
47, 1 HECET St 0E O L accor di
523 arc T anhy Roued e CRAGn Tho ot B (8 EpRREN TepRCERerkEe P

connect idjectparjatoguobsidvresixddne thoBenshebirt 834 andthihemexhech@lecting ect i on
part 840 by the thermal 70 contraction or the thermal expansion.

Ther ef opert 82henaylverfhmpke-cantec@d ttd dre axtertd enjettemneit E0pamsayore ¢amnedddiced,
t hereby preventing the | oad concentration on the inner shell 831 and the
ext by naln yaijosg maghetpart 840. As a result, damage caused by the thermal

contraction or the.tE | . expansi on may be % tﬁﬁB%FurthernDre, t he
natural gas ABPHE 1§ AL &7 oidBECeRisetoritucizn SaEg e ThiS S8rass COMEhs heat
| nsul at, on, 43y ¢S bsefioR ﬁ{%“ﬂ{% & f%d)(aoér%(i% { *H:gu | dhng
connectlﬁgn%agt g%§£f$ﬁer§%ofé; _H% p?gsg rg g?Eiﬁeﬁ ggnC&h _ﬁ%t?%g | ayer
part 833rMaaBRCRAIReEUNRh (Rbughl Hel BAd GO cbN@NRAES T Be %nﬁ&@ingmﬁﬁﬁhel I
831. As shown in FIGS. 23 to 25, this can obtain an effect of substituting
for thebeguwah ithe ngndér sleclf 681 naidtlad rkteendl hi@jeeton \paklteB40 by the thermal
20 contraction or the thermal expansion. Therefore, the thermal contraction or the thermal
expansion 1s 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.
Furthermore, the natural gas inside the storage container 830 may be moved to the
25  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
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pressure of the heat insulation |layer part 833 and the inner shell 831.
According to the present invention, it is possible to reduce pl ant
construction costs and nai nt enance expenses and reduce LNG production
costs. In addition, it is possible to guarantee high economc profit and
reduce payback period in small and medi um sized 5gas fields, from which
econom c feasibility could not be ensured by the use of a conventi onal
net hod. pressure dfhiid igzat Gulefibromily eS8 0fanti il PheSBN 88 nvention has been
described with reference to the specific enbodinments, it will be apparent
to those skiAtwddingtd the pagstnttihedntivayit cuymsshizrgesivaaglanodinkireatonaostsmay be
made w t hout departing fromthe spirit and scope of 10the invention as
def i ned anA MARLERIBICE SHpIngesINgrhdice L\erquct&qu&?[) Iisadditiors it grosable

roduci n ressu ed |iquefi raI r|S| erformn a
R enydr nd shiEaet hich Conqrdi suasvual ardiis sick prs B ppriu T s
nat ug al égésﬁeﬁase'fﬁ%m%Meﬁuetcogo&rco SSPul LEONhng, 361 8e hLom.the nat ural

gas; ormn on process rodu e pressur?zed
I|queflqgn&@%Mﬁghngg&1by I|quefy|ng t he natur al gas whi ch has under gone
t he dehydration process, at a pressure of 13 to 25 bar and a tenperature of

-120 to - 95GVhiM tHeQuibodiREME 65%e festitastdnab@hhdibeA@bstidbd 9o rkicgiicd (NCGL) .
10
to the specific embodiments, it will be apparent to those skilled in the art that various
changes and modifications may be made without departing from the spirit and scope of

10 the invention as defined in the following claims.
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2. The nethod according to claim1, further conprising: performng a

car bon-di oxi de renoval process to renove carbon di oxide by freezing the
carbon dioxide in the |iquefaction process, when an anount of the carbon

di oxide existing in the natural gas after the dehydration process is 10% or
| ess. 15 3. The nethod according to claim11, further conprising:

performng a storing process to store the pressurized |liquefied natural
gas, whiwhRARE andangepdst he |iquefaction process, in a storage contai ner
having a dual structure. 204. A systemfor producing pressurized |iquefied
natural gas, conprising: a dehydration facility configured to renove
water fromnatural gas supplied froma natural gas field; and a

| i quef act i onl-f acihimetjodsionpragueiag pressyizsd ligsefpdessunl gaadoningisisi ed nat ur al
gas by |iquefyi t he, natural gas, which has ssed through the dehydrati on
facility, tpeétl '7’% dedpydragen E@C% o 5eTRAYC WG ﬁomé}ﬁ}g? A28 rePRied o t o

ég?g%ﬁ&}%xﬂr%é% %modsal t%fngtlczln OteS?S ?O:oﬁ ngdlﬁr}ge%fllj(! %as(raféor%aje Q’V o% (ﬁngm de by
ez eeran Sharsdt el aLpfas gn, mascas. i pRAr BB o
dehydr atlih@éfyfn@&hé htyrdl %asl-@x%@lrhzﬂs &P8ergone the dehydration process, at a pressure of
13 to 25 bar and a temperature of -120 to -95°C, without a process of fractionating
natural gas liquid (NGL).
10
2. The method according to claim 1, further comprising:
performing a carbon-dioxide removal process to remove carbon dioxide by
freezing the carbon dioxide in the liquefaction process, when an amount of the carbon
dioxide existing in the natural gas after the dehydration process is 10% or less.
15
3. The method according to claim 1, further comprising:

performing a storing process to store the pressurized liquefied natural gas, which

has undergone the liquefaction process, in a storage container having a dual structure.

20 4. A system for producing pressurized liquefied natural gas, comprising:
a dehydration facility configured to remove water from natural gas supplied from
a natural gas field; and
a liquefaction facility configured to produce pressurized liquefied natural gas by
liquefying the natural gas, which has passed through the dehydration facility, at a

25  pressure of 13 to 25 bar and a temperature of -120 to -95°C.

5. The system according to claim 4, further comprising:

a carbon-dioxide removal facility configured to remove carbon dioxide by
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56. The system according to claim4, further conprising: a storage facility
configured to store the pressurized liquefied natural gas, which is
produced by the liquefaction facility, in a storage contai ner having a dual
structure. 7. The system according to claim®6, wherein a connection passage
is provided 10 between the dual structure of the storage container and the
i nside of the storage container, such that the internal pressure of the
dual st riteszmgethofcathios dovdade adometichen pracetralvdroed shounttdighé waonal
pressure _of the storage container, 8. The systen1according to claimb5,

wher ei n dioidde s¥IpHHE @itbknera xohaymerseeed thiough dsdshydagen facility i9H)%x pansi on
val ve insialled in a supply line, through which the pressurized natural gas
i s suppl9ed® and configured to depressurize the pressurized natural gas to
a | ow pressure; a solidified carbon-dioxide filter installed at a
rear end of the expansion valve and 20configured to filter frozen

soligified carbophdiRintdecerdigg iaikdy tthehd@bmbabingas |1 quefied while
passi ng through the ‘expansi on val ve; first and second on/off val ves
instal | ed ata @tofage ficil@ndonfi guréetoestg@arisd @ossufizaddirtednateal gandhodh ik he
solidified carbon-dioxide filter and configured to open and close the fl ow
of the Wirghcpd by erlmuaticurmfacgdy 1andtordge cdonginef hadnpatiwlalrugas; 25a heati ng
unit configured to supply heat to vaporize solidified carbon di oxide of the
expansi on val ve and the solidified carbon-dioxide filter; and

7. The system according to claim 6, wherein a connection passage is provided
10 between the dual structure of the storage container and the inside of the storage container,
such that the internal pressure of the dual structure of the storage container is balanced

with the internal pressure of the storage container.

8. The system according to claim 5, wherein the carbon-dioxide removal
15 facility comprises:
an expansion valve installed in a supply line, through which the pressurized
natural gas is supplied, and configured to depressurize the pressurized natural gas to a
low pressure;
a solidified carbon-dioxide filter installed at a rear end of the expansion valve and
20  configured to filter frozen solidified carbon dioxide existing in the natural gas liquefied
while passing through the expansion valve;
first and second on/oft valves installed at a front end of the expansion valve and a
rear end of the solidified carbon-dioxide filter and configured to open and close the flow
of the high-pressure natural gas and the liquefied natural gas;
25 a heating unit configured to supply heat to vaporize solidified carbon dioxide of
the expansion valve and the solidified carbon-dioxide filter; and
a third on/off valve installed to open and close the exhaust of carbon dioxide

recycled by the heating unit in an exhaust line branched from the supply line between
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athird on/off valve installed to open and cl ose the exhaust of carbon

di oxi de recycled by the heating unit in an exhaust |ine branched fromthe
supply line between the first on/of T val ve and the expansi on val ve.

9. The system according to claim8, wherein the heating unit conprises:

a recycling heat exchanger through which a heat nmedium fbr a heat exchange
bet ween the expansion valve and the solidified carbon-dioxide filter is

ci r cul attaefirsand/oBf wivd hdandedpahdibn osbef f val ves installed at a front end
and a rear end of the recycling heat exchanger. 10. The system
accordi ng t 09.cl ailhe 8ystasheceeiding treclaiar Hovhadeiohadeatiegroniatorfiaticki ty i s
provided in pIuraLit{, and, while sone of the carbon-di oxi de renoval
facilities lOpeyehimhhereexehanger fhgudy whith edetonedinoxiode hest eaekangsr fi m n
the recycli

n f the carbon djoxide, under the control of the first to
third orFBYFTAF Fns Velﬁaawt@ﬁ%dl&ﬁﬁi Eabon JoxS fIﬂtememw@feéiﬁﬁa%cor ding to
clai; 4 whereh 1heskh WOIAGLIAD HALH LY o cRmRrioesiq 198,] Layefiaghion heat
exchanger conPlgured 0 |que@y t e hat ufaf gas, Wwhich has passed tThrough
the dehydratihoRefiagildnk¥, by a heat exchange with a coolant; and a
cool ant cooling unit configured to cool the coolant by a cool ant heat
exchanger and supply the cooled coolant to the |iquefaction heat exchanger,

10. The system according to claim &, wherein the carbon-dioxide removal

facility is provided in plurality, and, while some of the carbon-dioxide removal facilities
10 perform the filtering of the carbon dioxide, others perform the recycling of the carbon

dioxide, under the control of the first to third on/off valves and the heating unit.

11.  The system according to claim 4, wherein the liquefaction facility
comprises:
15 a liquefaction heat exchanger configured to liquefy the natural gas, which has
passed through the dehydration facility, by a heat exchange with a coolant; and
a coolant cooling unit configured to cool the coolant by a coolant heat exchanger
and supply the cooled coolant to the liquefaction heat exchanger,
wherein the liquefaction heat exchanger and the coolant heat exchanger are

20  separated from each other.

12.  The system according to claim 11, wherein the liquefaction heat exchanger

is made of a stainless steel, and the coolant heat exchanger is made of aluminum.

25 13.  The system according to claim 11, wherein, in the coolant cooling unit,
the coolant heat exchanger comprises first and second coolant heat exchangers,
the coolant exhausted from the liquefaction heat exchanger is compressed and

cooled by a compressor and an after-cooler,
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wherein the |iquefaction heat exchanger and the cool ant heat exchanger are
20separated from each other. 12. The system according to claim11l
wherein the |iquefaction heat exchanger is nade of a stainless steel, and
t he cool ant heat exchanger is made of al umi num 2513.The system accordi ng
to claim1l wherein, in the coolant cooling unit, the cool ant heat
exchanger conprises first and second cool ant heat exchangers, t he
cool ant exhatistediahr amvihfeakdeduifoagh ithe afteatoodercik asrgattet SnoAaessed and
cool ed by a conpressor and an after-cooler, t he cool ant havi ng
passed tcholongindtalequad terlamgdylaeseparstosepar at ed i nto a gaseous cool ant and a
| i qui d cool ant by a separator, ) t he gaseous coolant is supplied to a
first passadbeofaseye ¢qolay isoBIPRHed Heat fEtchdmeer ohrile dirst eedlaaberige of

th | ant t h , bthe liguid | ant t hrough a

Lne sccond, cool a0, beRL.RXS IR B QUL € sclent passes hrough 2
b fil - 7-T t Lquid

pressur e, bY e LA oot epTharsan 7Tl e B0 e SPRIe Ui ¢,

cool ant ek@&?&hﬁ&xﬁﬁqggﬁﬁanded at a low PR&s &Ry aNfirsh AW NG hPASSEL- TR he first
passage of the second cool ant heat 10excChanger is expanded ‘at a | ow

pr essur ehdkpandeclaqidd dodlamds veppdiad td theSlopprésest thvukha thirdlyehaged 4fofec heat
exchanger, and
first coolant heat exchanger,
the coolant having passed through the first passage of the second coolant heat
10 exchanger is expanded at a low pressure by a second J-T valve and is supplied to the
liquefaction heat exchanger, and
the coolant is expanded at a low pressure by a third J-T valve and is supplied to
the compressor through a second passage of the second coolant heat exchanger and a
third passage of the first coolant heat exchanger.
15
14.  The system according to claim 11, wherein, in the coolant cooling unit,
the coolant exhausted from the liquefaction heat exchanger is compressed and
cooled by a compressor and an after-cooler and is supplied to a first passage of the
coolant heat exchanger, and
20 the coolant having passed through the first passage of the coolant heat exchanger
1s expanded by an expander and is supplied to the liquefaction heat exchanger or

supplied to the compressor through a second passage of the coolant heat exchanger,

according to a manipulation of a flow distribution valve.

25 15. The system according to claim 4, wherein the liquefaction facility
comprises:
a coolant supply unit configured to supply the coolant for a heat exchange with the

natural gas having passed through the dehydration facility;
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the coolant is expanded at a | ow pressure by a third J-T valve and is
supplied to the conpressor through a second passage of the second cool ant
heat exchanger and a third passage of the first cool ant heat exchanger. 15
14. The system according to claim 11, wherein, in the coolant cooling unit,
t he cool ant exhausted fromthe |iquefaction heat exchanger is conpressed
and cool ed by a conpressor and an after-cooler and is supplied to a first

passage of thgelufey anteabeddhafXGNaRGEEd irPDPluZinef 6RObAREh NAMI ignddagsed
through the first passage of the cool ant heat exchanger is expanded by an

expanderfroamnd sipplg lipplthredgh ohichehd hquef got havmgheatedakohah ger debydatippl i ed to
the conpressor through a second passage of the cool ant heat exchanger,

accor di necikity 1a sapmliedudnsk ¢amdigofed 4o Co@dvihdnafural Bet supnlichfrow, theBumplTheesyst em
according to claim4 wherein the liquefaction facility conprises: a
cool ant PYFFIFEY CAsARRECCONT Thg P elant WPRliRSHIrYm thecaobit s¥PlY Bit dntheat exchange

wi th.the natural .gas havi ssed, t hrough the dehydration.facili.ty;

2 plirali vy orhd e wCH e P Rg i 2 S s Ot B g or AoV anch

i nes br : I ' ough whi ch the natural gas having
passed f%?gggﬁ”%%ﬁﬂ%%ﬁiﬁ?%f%g#&gg%#gﬁfy is supplied, and configured to cool
the natural gas supplied fromthe supply line by a heat exchange with the
cool ant supplied fromthe coolant supply unit; and a recycling unit
configured tl®. seTlectyswah csugipp yto @lairachysc vitreeit itlguheht feochangerowmakg thar bon

di oxi de frozen at the heat exchangers. 16. The system according to
cl ai m 1%tahappeiynexched preductmxchdngelies] raikel gdsest brbdnacapaeictoy thxleesed
proﬁgctio of liquefied natural gaﬁ, so.that one o re of the heat
10eXthafyEr8eer aradept ' hotapdy SHibY a%rpéumﬂlegwaa MRS i quef i ed

nat ural gas. 17. The system according to claim 15, wherein the
recycling unit conprises:

17.  The system according to claim 15, wherein the recycling unit comprises:
a recycling liquid supply unit configured to supply the recycling liquid;
recycling lines extending from the recycling liquid supply unit and connected to
15  front ends and rear ends of the heat exchangers in the first branch lines;
first valves installed at front ends and rear ends of positions connected to the
recycling liquid lines in the first branch lines; and
second valves installed at front ends and rear ends of the heat exchangers in the
recycling liquid lines.
20
18.  The system according to claim 17, further comprising:
sensing units installed to check the freezing of carbon dioxide at the heat
exchangers; and
a controlling unit configured to receive sense signals output from the sensing units

25  and control the first and second valves and the recycling liquid supply unit.

19.  The system according to claim 18, wherein the sensing units comprise flow

meters, which are installed at rear ends of the heat exchangers on the first branch lines
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a recycling liquid supply unit configured to supply the recycling liquid;
recycling lines extending fromthe recycling liquid supply unit and
connected to 15front ends and rear ends of the heat exchangers in the first
branch |i nes; first valves installed at front ends and rear ends of
positions connected to the recycling liquid lines in the first branch

i nes; and second val ves installed at front ends and rear ends of the
heat exchangeksrcianfldieatt 6eWelliquefidd sHthdl fdsnN@Scartf dioxide meterd &vhidigresyst em
according to claim 17, further conprising: sensi ng units installed to
check t hesthlieleai fig fifst banttolinei o Weasate tdmecrneat cakahdiogeicsonaintkd in

a controlling unit configured to receive sense signals output fromthe
sensi ng 82Apt e Inahendisat engs of e heptrexchanggrssecond val ves and the recycling
liquid supply unit. 19. The system according to claim 18, wherein the
sensing units conprise flow neters, which are installed at rear ends of the

heat exchan ﬂ flrsHibrgn Y and neasure a flow rate of the
Ilquefled ngﬁﬁraﬁ <O CHT o ()Cﬁg&ldgh ‘?é@?pnﬂﬂ$ch are installed on the
first bfa”ﬁhhhﬁ@%e@”&t asdf!rfﬁ)n?%ﬂ%?égr%ngg of AP0 gk%h gdes eant é’dcﬁ%ﬂ in vas

at the front and rear ends of the heat exchangers. he system

accor di Nfet @rdtlodi WhitB, thé LbbIALT isCQIFPliESIfRE the coolirhlgugpl\yaxwe& s hadtl ed at
front and rear ends of the heat exchangers on a cool ant |ine through which

t he cooleantangsrssthpphirdedhlfasdrirghenoolddding ths uppoilingiiit.t o t he heat
exchangers, the third valves being controlled by the controlling unit.
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