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at atmospheric pressure. The pressurized liquefied natural gas cargo, or any

fraction thereof, is converted into conventional liquefied natural gas and sent
to storage tanks suitable for conventional liquefied natural gas. Any of the
cargo not converted to conventional liquefied natural gas can be compressed
and warmed to pipeline specifications. This gas can then pass into a sendout

pipeline.

BACKGROUND OF THE INVENTION

[0002] Various terms are defined in the following specification. For

convenience, a Glossary of terms is provided herein, immediately preceding the
claims.

[0003] Large volumes of natural gas (i.e. primarily methane) are produced
in remote areas of the world. This gas has significant value if it can be
economically transported to market. Where the production area is in
reasonable proximity to a market and the terrain between the two locations
permits, the gas is typically transported through submerged and/or
land-based pipelines. However, when gas is produced in locations where
laying a pipeline is infeasible or economically prohibitive, other technigues
must be used for getting this gas to market.

[0004] A commonly used technique for non-pipeline transport of gas

involves liquefying the gas at or near the production site and then transporting



WO 03/008857 2 the liquefied natural gas to market in specially- ' Ed
storage tanks aboard transport vessels. The natural gas iﬁcfmébgﬁm
cohdensedW®OHIB$Jui d state to produce Iiguefied natural gas at
substantially atnospheric pressure and at “tenperatures of about -162C
(-+260F) ("LNG'), thereby significantly increasing the anobunt of gas which
can be stored in a particular storage tank. Once an LNG transport vessel
reaches its destination, the LNGis typically off-loaded into other
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PLNG Cont ai ner Gapém}/ describes containers and transportation vessels for storage and marine
transportation of pressurized liquefied natural gas (PLNG) at a pressure in the
broad range of about 1035 kPa (150 psia) to about 7590 kPa (1100 psia) and
at a temperature in the broad range of about -123°C (-190°F) to about -62°C
(-80°F). Containers described in the PLNG Patent are constructed from
ultra-high strength, low alloy steels containing less than 9 wt% nickel and
having tensile strengths greater than 830 MPa (120 ksi} and adequate
toughness for containing PLNG. United States Patent Application Number
09/495831 (the "PLNG Patent Application”), having corresponding
International Publication Number WO 00/57102, and entitled “Improved
System and Methods for Producing and Storing Liquefied Natural Gas”, also
describes containers for storage and transport of PLNG. Containers
described in the PLNG Patent Application comprise a load-bearing vessel
made from a composite material and a substantially impermeable,
non-load-bearing liner in contact with the vessel. Any container suitable for
storing PLNG shali be referred to hereinafter as a PLNG Container. Any
container suitable for storing LNG that is not also suitable for storing PLNG

shall be referred to hereinafter as an LNG Container.
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pressurized PLNG Containers, e.g., by usihg sone of the displaced vapors
ta.maintain a mninumrequired pressure in the PLNG Contai ners on the
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pressurized I'i quefied natural gas at
not currently exist. 1t would be advantageous to have such systems and

methods.
[0008] Therefore, an object of this invention is to provide such systems and
methods. Other objects of this invention will be made apparent by the

following description of the invention.

SUMMARY OF THE INVENTION
[0009] Consistent with the above-stated objects of the present invention,

systems and methods for delivering PLNG to an import terminal equipped

with LNG Containers and vaporization facilities suitable for LNG are provided.

A system according to the present invention comprises: (a) pressurized
liquefied natural gas at a pressure of about 1035 kPa (150 psia) to about
7500 kPa {1100 psia) and at a temperature of about -123°C (-190°F) to about
-62°C (-80°F) stored in one or more PLNG Containers having adequate
strength and toughness to contain said pressurized liquefied natural gas at
said pressure and temperature conditions; (b) one or more LNG Containers
suitable for storing liquefied natural gas at substantially atmospheric pressure
and at a temperature of about -162°C (-260°F); (c) means for removing and
reducing the pressure of at least a portion of said pressurized liquefied natural
gas from said one or more PLNG Containers, which removed pressurized

liquefied natural gas comprises a substantially gaseous portion and a
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o AN 2 ol R0 Bk d Pl fbrRATt o ghe bt BgRescUrbed abaLti1035 kPa
(150 psia) to about 7590 kPa {1100 psia) and at a temperature of about
-123°C (-190°F) to about -62°C (-80°F) in one or more PLNG Containers

having adequate strength and toughness to contain said pressurized liquefied

natural gas at said pressure and temperature conditions; (b) removing and
reducing the pressure of at least a portion of said pressurized liquefied natural
gas from said one or more PLNG Containers, which removed pressurized
liquefied natural gas comprises a substantially gaseous portion and a
substantially liquid portion; (c) separating said substantially gaseous portion
and said substantially liquid portion; (d) pressurizing said substantially
gaseous portion to a desired pressure; (e) delivering said pressurized
substantially gaseous portion to a gaseous portion destination; (f) reducing
the pressure of said substantiatly liquid portion to substantially atmospheric
pressure in one or more steps; and (g) delivering said substantially
atmospheric pressure liquid portion to one or more LNG Containers suitable
for storing liquefied natural gas at substantially atmospheric pressure and at a
temperature of about -162°C (-260°F). in the process of removing PLNG

from said PLNG Containers, displacement vapor may be used to maintain



and said substantially liquid portion; (d) pressurizing said slibskPRipal |y
gaseous portion to a desired pressure; (e) delivering sai dporasszizisged
sUbstantidew3@$§é us portion to a gaseousgportion destination; (f)
reducing the pressure of said substantialpy liquid portion to
substantially atnospheric pressure in one or nore steps; and (Q)
delivering said substantially atnospheric pressure |iquid portion to one
or nore LNG Containers suitable for storing |liquefied natural gas at
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cosentially a nrlt)af:grm%rnias?sed to the sales gas pipeline.
[0011] Inone embodiment, the predominantly isenthalpic and/or isentropic
expansion and partial vaporization of the pressurized cryogenic liquid streams
can provide substantially all the refrigeration needed for cooling the remaining
(unvaporized) liquid. The end result is a conventional LNG product that has
been cooled to its bubble point temperature at essentially atmospheric
pressure. This liquid can then be stored in existing conventional LNG import
terminal facilities, including LNG Containers, and eventually revaporized for
use. If only a portion of the PLNG is let down in pressure, the remaining
PLNG can be unloaded and vaporized by any available method, for example

without limiting this invention, by the methods described in U.S. Patent

Number 6,112,528,

DESCRIPTION OF THE DRAWINGS
i [0012] The advantages of the present invention will be better understood by

referring to the following detailed description and the attached drawing in which:

[0013] FIG.1isa schematic, flow diagram of a system according to the

present invention.
[0014] While the invention will be described in connection with its preferred
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attached drawing in which: [0013] FIG | is a schematic, flow diagramof a
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cl ai ms. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0015] Stored PLNG i s
pressurized out of a PLNG Container and depressurized through one or nore

depressur 7ot on o055 % SEILER e PHETAGENTGHY, 2t TosPer pressure
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| etdown are re vessel s conpressed to sal es gas

pressure. A porddpasiriAdiethyaRit 6né anmvte depressucizdiiompbtages bl iarieetag
unl oaded from PLNG Containers on the transport ship, jf neiedeéj. ;.[)OOlerL The
LNG resul ting fsubstariiallynatriosphegc peassyim using-a sgmbination ofiliguid expande

and/or Joule-Thompson controt valves, to produce conventional LNG. Vapors

associated with the pressure letdown are recovered from separator vessels
and compressed to sales gas pressure. A portion of the vapors can be used
to displace PLNG being unloaded from PLNG Containers on the transport
ship, if needed.

[0016] The LNG resulting from the multistage letdown process is sent to
conventional LNG Containers. Subsequently, this LNG can be pumped up to
sales gas pressure and vaporized in any type of conventional LNG vaporizer
for defivery to the sales gas pipeline.

[0017] An example of a system 10 in accordance with this invention is
ilustrated by FIG. 1. This invention is not limited to the example presented.
Optimum system process arrangement wili vary with gas composition and site
specific economics. Many variations not specifically discussed herein, e.g., a
system with only one stage, are considered within the scope of this invention.
In this non-limiting example, PLNG having a standard regasified equivalent of
939 K std m*hr (800 MSCFD) is being unloaded from PLNG Container 12
onboard a transport ship (not shown). The PLNG cargo is let down to
conventional LNG storage pressure, i.e., substantially atmospheric pressure.
In this example, approximately half of the stream is converted to LNG and

stored in conventional LNG Containers. The othef half is recovered as flash



conventional LNG Containers. Subsequently, this LNG can be punped SupPR @0
sal es gas pressure and vaporized in any type of conventional LNG vapori zer
for deliveMOPYMBY sal es gas pipeline. [0017] An exanpl e ofCHUSIEZE84 10 in

accordance with this invention is illustrafed by FIG 1. This invention is
net limted to the exanple presented. Optinum system process arrangenent
will vary with gas conposition and site specific econom cs. Many

vari ations not specifically discussed herein, e.g., a systemwth only one
stage, are considered within tqe sgcope of this invention. |In this
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D aniar 0 ogasiGRRRMET ALY keSS SPL B rodd e D TThess beboisedi bed )
into I'iquid accpialdy t%ﬁiﬁd‘é%ﬁt%ﬁrédnﬁﬁoiﬁtheﬂnr@ses& er fremmaniynothiened i n PLNG

Cont ai ner 12 by vapors “entering through line 100. These vapors cgn be
obt ai ned by t akidegptalié ispatoe aswviil bmfamiiasto those ellad igrha @t opdars

crbodi ment ¢ hebpameTtolnmaRdTE APk PettEHIBPARE e G b ke Tt Ret " ©
rest of the. priReCERIAGelEIac Aot F Al e e ey 1 cant
volune) at aboyinhdbrécdsd. Adykaporsar gaseoasdbedd pRBIOC (amiosbgr@‘"ma? wolusna) om
aune at about 30.4 bar (441 psia) and about -96°C (-140°F) separates from liquid
feed product within fiquid accumulator 14 and flows through first valve 18 via
line 17. Any gaseous PLNG present exits first valve 18 at about 21.0 bar
(305 psia) and -107°C (-160°F) and flows through line 19 to a first
depressurization flash tank 16. Liquid PLNG at about 30.4 bar (441 psia) and
about -96°C (-140°F) flows from liquid accumulator 14 through line 21 to a
first turboexpander 20 at a rate of ébout 643,500 kg/hr (1,419,000 Ib/hr). First
turboexpander 20 generates about 668 kW (895 horsepower) of recoverable
energy while liquid and gaseous feed product exit first turboexpander 20 at
about 20.7 bar (300 psia) and about -107°C (-160°F) at a rate of about
643,500 kg/hr {1,419,500 Ib/hr) and flow to first depressurization flash tank 16
through line 23. Gaseous feed product at about 20.7 bar (300 psia) and
about -107°C {-160°F) at a rate of about 163.2 K std m?/hr (138.6 MSCFD)
flows out of first depressurization flash tank 16 to a first mixer 26 through line
25,
[0019] Liquid PLNG at about 20.7 bar (300 psia) and about -107°C (-160°F)
flows out of first depressurization flash tank 16 through line 27 to a second
turboexpander 28 at a rate of about 532,390 kg/hr (1,173,700 Ib/hr). Second

turboexpander 28 generates about 755 kW (1012 horsepower) of recoverable
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Rt e oot as dt £ Hie teboly 49?,8820W(95?gﬂ|g€ﬁ{hrbnThif sh tank
bar (150 psi ay,rBeekpdtRir 34lgamratesoaut 794 kKW b6k Ak ehowaiFof leiRYAbIsO-
energy while liquid and gaseous feed product exit third turboexpander 34 at
about 3.1 bar (45 psia) and about -145°C (-230°F) at a rate of about 439,800
kg/hr (969,700 Ib/hr) and flow to third depressurization flash tank 36 through
line 35. Gaseous feed product at about 3.1 bar {45 psia) and about -145°C
(-230°F) at a rate of about 109.1 K std m*/hr (92.6 MSCFD) flows out of third
depressurization flash tank 36 to a third mixer 38 through line 37.
[0021] Liquid feed product at about 3.1 bar (45 psia) and about -145°C
(-230°F) flows out of third depressurization flash tank 36 through line 39to a
fourth turboexpander 40 at a rate of about 365,700 kg/hr (806,200 Ib/hr).
Fourth turboexpander 40 generates about 301 kW (404 horsepower) of
recoverable energy while liquid and gaseous feed product exit fourth
turboexpander 40 at substantially atmospheric pressure and about -162°C
(-260°F), i.e., as | NG, at a rate of about 365,700 kg/hr (806,200 Ib/hr) and
flow to fourth depressurization flash tank 42 through line 41. About 328,600
kg/hr (724,400 Ib/hr) of LNG is pumped out of fourth depressurization flash
tank 42 by pump 46 through line 45 to LNG Containers (not shown).
[0022] Gaseous feed product at substantially atmospheric pressure and
about -162°C (-260°F) at a rate of about 54.7 K std m*hr (46.4 MSCFD) flows

out of fourth depressurization flash tank 42 to a first compressor 44 through



flows out of second depressurization flash tank 30 through |ine B3 APR 260t
third turboex @der 34 at a rate of about 493,800 kg/ hr (PEBURGR2BH/ hr) .
Third tur\ﬁgé’;’(lﬁ ter 34 generates about 794 kW (1064 horsepower) of
recoverable energy while liquid and gaseous feed product exit third

t ur boexpander 34 at about 3.1 bar (45 Asia) and about -145C (-230F) at a
rate of about 439,800 kg/hr (969,700 Ib/hr) and flowto third
depressuri zation flash tank 36 through |I|ine 35. Gaseous feed gr durc(tiieat

about 3.1 bar @%ﬁ@s Bﬂgf@éw?todutﬂéﬁts firseeompressor 44 at abgut 9.1 K
std nB/ hr (92. ?I ows out of third decF)r ssklbié?ki @Hﬁhﬁiﬂ fqank 36
to a third m xeiapénd hbout 107 Gd-167°F1 aba 1ate ofAROY d 5? M8~ bout
3.1 bar (45 psia) and about -145C (-2 Ii& Ghived with

depr essuri zat i S GAR)sand ﬂﬂwsﬂﬁoyﬁhd'bﬁhﬁoﬁl@réwgpgé g&% E‘Hémf%ﬁgéggggér

40 at a rate of about, 365, 7 I_hr I rand atboutr-1 45t Qi X er
‘40 generates aURRAOUSTEE We&@%ﬁg%g&é%&ﬁ?ﬁ? Imﬁée)converabl e energ}/izéqtl]ci)rl e

liquid and gasg ; im?/HrqepithMSCR)dexpahind depresst
substantial ly 3?#%3 fﬁﬁ;ﬁ"@ 1893@5&?% andrqabout -162C (-260F), i.e., as LNG

at a rate of ahga ta#kS36.00 kg/ hr (806,200 Ib/hr) and flowto fourth

d i zation [l ash tank 42 th |
(724 300 1 bf hr jo0g3]_NBapeosRsspTatCLiovD AU o il Hiber 3P ok HBout I TEr

42 by punp 46 through line 4 oG ' th@sn] K staea’r (338eous
f eed product a(4%geﬁan#@iﬂ@*ﬁ%%m%&%g?ﬁéﬂ% about - 162C (- 260F)

at arate of aRECAtid oKaEbAdEBhipretssr 52 MBAED e 6t Gasgousieedafa
a a

depressuri zati nk 42 to a first cq es 44 .t Ny
03/ 008?57 91 @xﬁeaee@wcomesgmzezm@fut MLBD ﬁ%f a%@&?b@sﬁ“ﬁ%%&hptyg WGt
exits first conpressor 44 at out, 3. NS CRDY apdAdivs-thidlgh
(-167F) at a r 4i84°6) ahadate @f@%"ﬁ@sjﬁif?@]rn‘ﬁé@g l\%CF[[))?i fang f%;)uv\jg@ihrough
line 49 to third mxer_ 3 b JiSerd iKig tniwet withogassous Teea ¢Pr t at
about 3.1 bar d‘ﬂgrgi&aﬁec%%%ﬂpé-ﬁﬁ%ci(-2305& at te of about 136 K
about 10.3 bar (150 psia) and about -123°C (-190°F) ata ra
std m*¥hr (115.5 MSCFD) from second depressurization flash tank 30.

[0024] Gaseous feed product flows out of second mixer 32 at about 10.3
134°F) at a rate of about 299.8 K std m*%hr

e 57. Gaseous feed

bar (150 psia) and about -g2°C (-
(254.5 MSCFD)to a third compressor 58 through lin
product exits third compressor 58 at about 21.7 bar (315 psia) and about
-43°C (-45°F) at a rate of about 299.8 K std m¥/hr (254.5 MSCFD) and flows
through line 61 1o first mixer 26 where it is mixed with gaseous feed product
at about 20.7 bar (300 psia) and about -107°C {-160°F) at a rate of about
163.2 K std m¥hr (138.6 MSCFD) from first depressurization flash tank 16.

[0025] Gaseous feed product flows out of first mixer 26 at about 20.7 bar

O°F) at a rate of about 462.9 K std m®/hr (393.1
Gaseous feed product

(300 psia) and about -67°C (-8

MSCFD) to a fourth compressor 64 through line 63.

exits fourth compressor 64 at about 69.0 bar (1000 psia) and about 23°C

(74°F) at a rate of about 462.9 K std m*/hr (393.1 MSCFD) and flows through

line 65 to sales. o
- [0026] Inone embodiment, at least a part of the refrigeration for cooling is

provided by expansion and partial vaporization of the pressurized cryogenic



a rate of about 109.1 K std nB/hr (92.6 MSCFD) fromthird depressHRAPRaH0EoN
flash tank ] Gaseous feed product flows out of thipg ' g at
about 3.1 B’g 03’%2’39 a) and about -134C (-1%10F) at arate ('))?qu)sgﬁ%zslg& 7 K
std nB/hr (139 MSCFD) to a second conpressor 52 through line 51. Gaseous
feed product exits second conpressor 52 at about 11.0 bar (160 psia) and
about -64C (-84F) at a rate of about 163.7 K std nB/hr (139 MSCFD) and
flows through line 55 to second m xer 32 where it is mxed with gaseous
feed product afo,deams: Advaht sRE irfdné ethbvarent, $a8StantiaPE] obthea
rate of about lg% K std nB/hr ( 15.5®5l\/5CFD) from second glepreﬂs;’gurization
flash tank 30. réRigerdtidiefor coslifg edprovitibadly éxpansiauand pastial vaporization a2 at
about 10.3 bar (150 Asia) and about -92C (-134F) gE ara ?pOf about 299.8
K std nB/hr (25 pERessoeey oryogenit iaud siegimss yaihoy h%?%%é; nrefrigesgtion
Gaseous feed product its third r.essor 58 at about 21.7 bar (315
psia) and aboutequ!g{@@‘(eﬁﬁﬁgE}usélbed)q&g%dbf about 299.8 K std nB/hr (254.5
MSCFD) and flo r uk/dpiofd dr@ albilgtle WithehisABvehwse Fér ésaripeed Wi th
gaseous feed p\rtg%ﬂ] %Ba%gtﬁ 20.7 bar (300 psia) and about -10% (- 160F)
at a rate of akgthout ARy thisinvenfionr (4)1Ceneert®OBD).NG reserve storage volumes
depressurization flash tank 16.

tar [ 0025] Gaseou_fﬁjfréggﬂ&r_oduct f% ws&ﬂ of
(150 mxer 20 cap ok oy Exsbigtd MR SPHICGAT
{hrough i ne. 5ot 4B, BoweE B yebe o eI slafucis fe ) ERBEGRRRerg)

69.0 bar (1000 psi diighRativelyaisad difédtiyotoftset
n8/ hr (393.1 I\/§@[§é gﬁ%@?‘?gggég h?gll%c{t]ﬁé ?"ﬁghg to sal e!s. [ 0026] Iygoone

enbodi nent, at dopgsressiopaequivéments; (ef Crypgeaid aporpgevewieddyi s  provi ded
by expansion and partial vapar] Lon of 't . €S i zed,cryvogenic
0%/ 002857 10 1 @pgﬁsl-ln‘imﬁgn M%@@M?QB@G%G%WC@ & ficn-Gbe B8mpressors

containing alloy steels capable of processing the cryogenic temperatures

involved, e.g., for minimizing horsepower requirements; (d) Cryogenic vapors
generated by depressurization of the PLNG can be cross-exchanged to
recover the refrigeration and preheat the compressor suction vapors to
temperatures acceptable for commercial carbon steel alloys, if desired; (d}
Joule-Thompson valves can be substituted at any point for turboexpanders to
reduce the cost of the facilities, at the sacrifice of energy recovery and
increasing the volume of vapor generated in the depressurization sequence.
[0028] Particular advantages of the present invention are that the feeding of
cryogenic vapors directly to special alloy, non-ubricated compressors
minimizes horsepower requirements for the compressor to sales. In addition,
coupling the turboexpanders with the PLNG letdown allows for recovery of
energy, e.g., for generation of electrical power, and for minimizing the
volumes of vapor generated.

[0029] While the present invention has been described in terms of one or
more preferred embodiments, it is to be understood that other modifications

may be made without departing from the scope of the invention, which is set

forth in the cla.ims below.



liquid streans. Advant ageously, in one enbodi nent, substantially all of the
refrigeration for cooling is provided by expansion and partial vaporization
of the pressurized cryogenic |iquid streans, without the nedAPRIL 2004
refrigeration_ equipnent that nust be powered. [0027] Various options are
avai | abl e WQ 93’9&3& nvention. For exanple, without |initPRE/UII2422884
invention: (a) Conventional LNG reserve dflorage volumes can be mai ntai ned
at any level desired while the LNGis punped through to sales; (b) Power
recovered fromthe |iquid expanders (e.g., turboexpanders) can be used to
gener at e eﬁggmsmgm@| ternatively used directly to of fset
conpression requirenents; (c) Cryogenic vapors generated by

depr essur i [0A30YN tedr: HhmitRiffresaure kgubbth 10T mSitols per B§lalteptGONPr essor s
containing alloy steels capable of processing the cryogenic tenperatures

vapors bt o (SR R B e O R 0 A angea 10

recover the refrigeration and preheat the conpressor suction vapors to

t enper at ur cept.able for co rcial carbon steel alloys, if desired; (d)
Joul e- Thon@ggfviﬁp%@rs KIloQrams DeH8OHF ut ed at any point for turboexpanders to
reduce the cost of the facilities, at the sacrifice of energy recovery and

i ncr easi ngl0038] vdbihts pounds per hgdher ated in the depressurization sequence.

[0028] Particul ar advantages of the present invention are that the feeding
of  cryogeffi084yafddNG: tiguefied yatural gps @t aubstantizlly atomodphiericqaesslireonpr essor s

m ni mzes horsepower requirenments for the conpressor to sales. In addition,

coupl i ng t&ed htltdpaseandsof apolih-162eCRLIERFet down al | ows for recovery of

energy, e.g., for generation of electrical power, and for mnimzing the

volunes ol OBy NERERPHT ol OOATLANELEcliE BEBRERL hayert | on hes beer

descri bed one or rre it is to be

under st oo er.. modi fi.catj ons be made w thout departing fromthe
scope of ?ﬁ?@gﬁvgﬁwr E'IIPW ﬁ'&'ﬁ"itbogﬁ"dﬂrs?%r"{’q’#ﬁ’n the clainms below. 15 APRIL
2004

[0037] LNG Container: any container suitable for storing LNG that is not
also suitable for storing PLNG;

[0038] MSCFD: million standard cubic feet per day;

[0039] PLNG: pressurized liquefied natural gas;

[0040] PLNG Container: any container suitable for storing PLNG;



WD 031008857 PCT/ US02/ 22884 11 GLOSSARY OF TERMS [0030] bar: a unit of
pressure equal to 105 newtons per square neter; [0031] cryogenic
tenperature: any tenperature of about -40C(-40F) and |ower; [0032] kg/hr
kil ograns per hour [0033] |b/hr : pounds per hour [0034] LNG I1i?ugﬂ T
natural gas at substantially atnospheric pressure and at tenperatures of
about -162C (-260F); [0035] K std n8/ ht2 thousand standard cubic neters per
hour; [0036] kW kilowatts, i.e., thousands of watts; [0037] LNG

Cont ai neryyA0)iRPNt ai ner suitable for storing LNG that is not also
suitable tor storing PLNG [0038] MSCFD: m | lion standard cubic feet per
day; [0089] PANGstepmnesspile®e |i quefied natural gas; [0040] PLNG

Cont ai ner: any container suitable for storing PLNG 1 5 APR 2004 12 W
Claim 1. A systemconprising: (a) pressurized |iquefied nat U{)&l&gas at a

pressure of ab?;y)% 1%$§ssd?ﬁéd(lih5@fi@$ha)urakg@o@m prEssSOT& Phapavly is) and at
a terrperature (0] about

-123C (- 190F out, ,- - stored in one
or nore PLNG Cont ai tk@es{158visia) 1§m9igégogpﬁghapﬁ%§'rﬁ(} %gﬁ%thaness to contain
said pressurized liquefie n 995 At 158 tBrataM 2@ (-808&Rper at ur e
conditions; (b) oneq%?‘pﬁﬁﬁﬁrq_ﬁ‘é@%t g‘l@%ec? sui_@abl e for storing |liquefied
natural gas at substagiddahloneadrmsmhBr NG Postsngre heninoa@deiuai8nper at ure of

about: - 162C (-260F) ;strength and toughness to contain said pressurized liquefied

natural gas at said pressure and temperature conditions;

(b}  oneor more NG Containers suitable for storing liquefied
natural gas at substantially atmospheric pressure and at a

temperature of about -162°C (-260°F),

{c) means for removing and reducing the pressure of at least a
portion of said pressurized liquefied natural gas from said one or
more PLNG Containers, which removed pressurized liquefied

natural gas comprises @ substantially gaseous portion and a

substantially liquid portion;

(d)  separation equipment suitable for separating said substantially

gaseous portion and said substantially liquid portion;

(e) pressurization equipment suitable for pressurizing said

substantially gaseous portion to a desired pressure;

fH gas delivery equipment suitable for delivering said pressurized

substantially gaseous portion to 2 gaseous portion destination;

(9) depressurization equipment suitable for reducing the pressure of
said substantially liquid portion to substantially atmospheric

pressure in one or more steps; and



(c) nmeans for renoving and reducing the pressure of at least a portion of
said pressurized liquefied natural gas fromsaid one or nore PLNG

Cont ai ners, which renoved pressurized |iquefied natural gas conprises m
substantial |y gaseous portion and a substantially |iquid porti o5 QPS?)'ZU
separation equi pnent suitable for separating said substantially gaseous
portion and said substantially liquid b%rti on; (e) pressurization equi pnent
suitable for pressurizing said substantially gaseous por.éi on to a desired
pressure; (f) () ghguideddliverycedipmsrésuitabietiabfeMesoRAY vering said

pressurized substantjally gaseous portion Hid 8Re or
destination; depres§upsiz '?gﬁaﬁa?’ﬁ ﬁprgﬁ?é%dﬁeﬁégﬂﬁdgg ng the pressure
of said substantia i G Iddr@n to substantially atnospheric
pressure in one or nMD(%/rg %@%p@?ﬂgn r1 5 APR M 13 (h) liquid delivery

equi pnent suitable for delivering said substantially atnospheric pressure

liquid portion to said one aor nore LNG Cont aj : of claim

1, whereid sai dheesystepst qlaéau&mée&eﬁ"ésﬁ' e@gﬁpg%r%dg%lnggg%?%%ti on of

sai d pressurize i queti . GO sdufefie@Smtoial gbk ycoobiséxpansi on.
fal |3 pyRfsOR Y Apsstonsy

3. The system 8 erein said neans for reducing the

pressure of at ¢kgasfially osstgamsicof. said pressurized |iquefied natural gas
conprises a |liquid expander. 4. The system of any of clains 1-3, wherein
said neans for reducing the pressure of at |east a portion of said

pressuri zgd |1 quefied. A3t A, 935 2, GHEEISRId Pdatsior exduhipthe
pressure of at least a portion of said pressurized liquefied natural gas

comprises a liquid expander.

4. The system of any of claims 1-3, wherein said means for reducing the
pressure of at least a portion of said pressurized liquefied natural gas

comprises a turbo expander.

5. The system of any of claims 1-4, wherein said means for reducing the

pressure of at least a portion of said pressurized liquefied natural gas

comprises a valve.

G. The system of any of claims 1-3, wherein said depressurization

equipment comprises a valve.

7. The system of any of claims 1-6, wherein said depressurization

equipment comprises a Joule-Thompson valve.

8. The system of any of claims 1-7, wherein said depressurization

equipment comprises a liquid expander.

9. The system of any of claims 1-8, wherein said depressurization

equipment comprises a turboexpander.

10.  The system of any of claims 1-8, wherein said pressurization

equipment comprises a Compressor.



5. The system of any of clains 1-4, wherein said neans for reducing the
pressure of at least a portion of said pressurized |iquefied natural gas
conprises a valve. 6. The systemof any of clains 1-5, wherein said
depressurization equi pnent conprises a valve. 7. The system ofl &R Yl
cl-aims 1-6, wherein said depressurization equipnment conprises a

Joul e- Thonpson val ve. 8. The system of lany of claims 1-7, wherein said
depressuri zation equi pnent conprises a liquid expander. 9. The system of
any of clainms 1-8, wherein said depressurization equipnment conprises a

t ur boexpander. 10. The system of any of clainms 1-9, wherein said

pressuri zef i onA @ethgeomposinpii ses a conpressor. 1 5 APR 2004 14 11. A
met hod conprising: (a) storing pressurized |liquefied natural gas at a
pressure of about 1035 kPa (150 psia) to about 7590 kPa (1100 tgi"s*ri%a) and at
a terrperatureég)‘; ahoMtng praSulizé®ifpeften mdlatal ga6 2L PBeFY e ¢f 2 or nore
a

PLNG Cont ai ner ving equate strength an tou S, in said
pressurized |iquefi ed33aRe 850psahto a@%*&%roég%)?@rb?n%s'%gﬁrﬁ)@rgg ure
conditions; (b) renoving and reduci.n R8s wiutab2t@a]0°R) mor ti on of
said pressurized | i@l]’@ﬁi@&’%ﬁfﬁp%w 'ggéktfe#gr%%sgﬁﬁne or nore PLNG

Contai ners, which remnved. presswd TrMtdihausiaeng adequaie geanotk eRri ses a
substantially gaseous portion and a substanti al lﬁ lé' idh@@réaé'%)&; (c)
separating sai d subspaghhedd ¥ crrdeiospip eressonzad Jadsiey Mg S Tal 1y
'Tquid portion; said pressure and temperature conditions;

(b) removing and reducing the pressure of at least a portion of said
| pressurized liquefied natural gas from said one or more PLNG
Containers, which removed pressurized liquefied natural gas

comprises a substantially gaseous portion and a substantially

liquid portion;

{(c} separating said substantially gaseous portion and said

substantially liquid portion;

(d) pressurizing said substantially gaseous portion to a desired

pressure,

‘- (e)  delivering said pressurized substantially gaseous portion to 2

gaseous portion destination;

{f) reducing the pressure of said substantially liquid portion to

substantially atmospheric pressure in one or more steps; and

(g)  delivering said substantially atmospheric pressure liquid portion
. 1o one or more LNG Containers suitable for storing liquefied
natural gas at substantially atmospheric pressure and at a

temperature of about -162°C (-260°F).



(d) pressurizing said substantially gaseous portion to a desired pressure;
(e) (f) (g) delivering said pressurized substantially gaseous portion to a
gaseous portion destination; reducing the pressure of said substamtjml iy
liquid portion to substantially atnospheric pressure in one or nore steps;
and delivering said substantially at 5spheri C pressure liquid portion to
one or nore LNG Containers suitable for’ storing liquefied natural gas at
substantial ly atnospheric pressure and at . t enper at ur f 4162C

(- 260F). 125 APReZ06hotsof daim Thewheraipgaist redus Wf,pr&,ﬁg@giﬁ%ﬁﬁ%ﬁ‘r educi ng

the pressure of at |east a, porti : ' isZ&athdidtgeebemiblinat ur al
gas consists e§s‘29ﬂ'P'&IOI?)?a'do'}fgreéiﬁgg%‘?haégka%d'ﬁ)%gﬁLsgualrsi 7ed 1] quefi ed natural

gas. of expanding said pressurized liquefied natural gas.





