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WD 2007/ 144103 PCT/ EP2007/ 005032 5 PROCESS AND PLANT

FOR THE VAPCRI ZATI ON OF LI QUEFI ED NATURAL GAS AND
WGITORAGHIITHEREOF The present invention rel at eSPCDER2007/005032

process and plant for the vaporization of |iquefied

natural gas (LNG and 10 storage thereof. As is

known, in LNGtermnals, gas in liquid state unl oaded

from met hane-tankers is reconverted to the gaseous

state. LNGis sent fromthe tanker to storage tanks on

| and, connected to re-gasification units normally

through 15 "primary punps” with a | ow di scharge head,

imersed in the LNG inside the sanme tanks, followed

by "secondary punps”, for the conpression of the

liquid to the final pressure re- quired by the users.

The mai nt enance operations of the for- nmer are

particularly conplex and great efforts are being 20

made to mnimze its incidence, by produci ng punps
PROCRSE ANDglLRA®IT FoR ITHE aAPGREFRTION eff eCIQUEFIED NATURAL

control systens. In order to reduce the costs of the

GAYSARD seopnte hasrEer cently been devel oped, having a
hi gh capacity and head, which could conbine the

funcfhénﬁr%%éﬂﬂfiﬂ&éﬁﬁﬁ@ﬁ rél2athe Qﬁfeaobrbﬁéss and plant
term nal s consists of Vap0r| zers: in -1

f8907t{14é447%o?@%%%91076QOQQL%eM&Pt ha%ufraqseg@ée herd) and
exchangers™in which LNG absorbs thernmal energy and
sPBssgs tRelBegaseous state. They are
As is known, in LNG terminals, gas in liquid state
unloaded from methane-tankers is reconverted to the gaseous
state. LNG is sent from the tanker to storage tanks on
land, connected to re-gasification units normally through
“primary pumps” with a low discharge head, immersed in the
LNG inside the same tanks, followed by "“secondary pumps”,
for the compression of the liquid to the final pressure re-
quired by the users. The maintenance operations of the for-
mer are particularly complex and great efforts are being
made to minimize its incidence, by producing pumps with a
high reliability and adopting effective control systems. In
order to reduce the costs of the system, a pump has re-
cently been developed, having a high capacity and head,
which could combine the functions of the two steps.

The core of the terminals consists of vaporizers: in
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generally classified on the basis of the energy

source, which can be the environnent (water or air),
wa@eooenetigy vec 5 tor such as electric energy OPCHEP2081/005032

or a process fluid comng fromvarious kinds of

external plants. There are mainly two types of

vaporizers used in term- nals currently operating,

PREUISE WaRERe 134 PERtOpRRCRBRECT Fapdt | Yeish d@?ﬁ absorbs

and the "imrersed flanme" type (called SW 10 or SCV),

CHSTER lc #NPEIX | 56l fRRIEET eSpedihs/ ePFSePHSt Ifkalyg r sThey are

and second of the three categories nentioned above. A

geaeired 1of alrppifiipdsyen efrbearkbapies@ft thet Rnergyr source,

nal s, which provide the services necessary for the

wihijiedr carpdiend-hef arhel ppramentunéeatsnf eryaand, eaonemecgly vec-

condi - 15 tions. The current vaporizers, however, have

teoevernath deavelbatksc anhargyt ianea flaedyunder .a |l probess fluid

first place, there is the necessity of producing new

coapog Fatont eranitals kKimdsount reeise mha Thpbanesa rapi d

in- 20 crease in natural gas consunption, against a

| esThedpl Gréemadioiliy} eeskiigeofof Mpapdal L&@AsJ8Sed in termi-

pi pelines. Secondly, the present systens do not all ow

nener Ghurdldricl £ icgatinde thi suesakgegethetypet hokth®pen Rack

exploitation of the energy contained in Liquefied

vhigbiHiale rgas .omh)i Caindi St KAOWA e risle ATl neSaX@fpe  (called SMV

countries as LNG Cold Utilization and Cryo- - 2 WO

oR003644410 RAT/ REOOELO0S0As 1 E0RC RAUSPeCRIGESY| Ohn che

In addition to this, there is
first and second of the three categories mentioned above.

A series of auxiliary systems are present in the termi-
nals, which provide the services necessary for the func-
tioning of the plant under safety and economical condi-
tions.

The current vaporizers, however, have several draw-
backs, as mentioned hereunder.

In the first place, there is the necessity of producing
new vaporizer terminals in Countries which have a rapid in-
crease in natural gas consumption, against a less rapid de-
bottlenecking of importation gas pipelines.

Secondly, the present systems do not allow energy effi-
ciency to be pursued together with the exploitation of the

energy contained in Liquefied Natural Gas, which is known

in Anglo-Saxon countries as LNG Cold Utilization and Cryo-
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fact that storage in a lung-tank inplies significantly
hi gh construction, maintenance and nanagenent costs.
woredo7anadher fact is that present vaporizer teP@i/BRI087/005032
5 have nunerous problens relating to Environnenta
| npact and acceptance on the part of the Communities,
whjch, in the past, were a g the mai n opstac]es, .
I9Het RRVEHI FRTERE L iSob| B OROSLEEEY LT g1 CRSTe is the
producti on of new vaporizers. The aim of the present .
E3¢l i3 onSFQTRIe el RnndbBIr hBNK1 AMRESGEE Hi@RIdIGR YLy high
the known art. Wthin this conmmtnent, an inportant
C UG VO TRENCLERIRAL| BRI BAR3IFRERTdECS YSr-ocess
and plant for the vapori- zation of l|iquefied natura
gasy€t Neposheri t5ast odggethawhipgiesgntowaperizer terminals
vapori zation of LNG com ng from procurenent 15
haoymunesoes t padkdenar rélaminghsbi Eayiconmessals Impact and
further objective of the invention is to provide a
aqueptsscandnpltdre partt o vilper Coamuon tdfesl,i qulei¢led in the
natural gas (LNG and its storage, which allow
pastect Wexeponmonto tiee pragiducethswaldl g, ghtggeahees, with the
contextually with the vapori- 20 zation. Yet another
pdhBeh i v dfébe, | fyenthenpretiatesohood newovepramers .
pl ant for the vaporization of |iquefied natural gas
(LNBe aggni toF Stiné ageesemitchi mbéoribhe ikegasi biléflinate the
natu- ral gas to be injected in an exhausted off-shore

aBbSEE ¥ wbadies APF agkt kABah abkective of the invention
is to provide - 3 WD 2007/144103 PCT/ EP2007/ 005032

Within this commitment, an important objective of the

invention is to provide a process and plant for the vapori-
zation of 1liquefied natural gas (LNG) and its storage,
which allow the vaporization of LNG coming from procurement
countries situated far from inhabited centres.

A further objective of the invention is to provide a
process and plant for the vaporization of liquefied natural
gas (LNG) and its storage, which allow electric power to be
produced with high g values, contextually with the vapori-
zation.

Yet another objective of the invention relates to a
process and plant for the vaporization of liquefied natural
gas (LNG) and its storage, which allow the regasified natu-
ral gas to be injected in an exhausted off-shore reservoir.

An additional objective of the invention is to provide
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a process and plant for the vaporization of |iquefied

natu- ral gas (LNG and its storage, which allow the
womaioanadioyas injected to be used by sendi ng iPCT/BP100E005032

supply system by neans of existing infrastructures. 5

These solutions prove to be particularly interesting

for various reasons. In the first, place, the necessity
aoPr°§F€r§y?ﬁ& PAFEYS £8% dife erARRA 2 E OB eebnt hguefied natu-

increasing nore _crucial in countries in which the
radafeist Y INC)Inand al tgasgtorsdasunphich iad Ioypiterg natural gas

i ncreasing against a less rapid de- 10 bottl enecking
ipfechpor ttat it @aed pbpelsiemskindSecongPy thehsyrrlsui system by

energy efficiency goes to- gether with the
megpkopfatixastangt Hafaretguatomesi ned in  Li quefi ed

Nat ural Gas, which is known in Angl o- Saxon coun- tries

as LKEgeefel sdluticrat | prowad tCr ybgepartRondrarGaneintébesting

tion. Wth this, there is the additional fact that
fstromvagd ousn redsmgst alik ¢hdd of estef peated ithe heedessity of

of natural gas 1in one of the many already or al nost
sexbgliagedapesezutiich tehnialdly iss Imsdomilv@iniAgeeasing more

whi ch could prove to be deci- sive, lies in the fact

cthatalharefdagid Fle & ihewhiedt | the 2§uaht $Bor @ favuitlsral gas
numer ous problens relating to Environnental | npact

cHasampiEBh aRd REHRPANCe-Plas By PaghiabtCAMIEEs rapid de-
ties, which in the past were anong the mai n obstacles

bB@ElehE@k@h?dkb‘ft Qo MBRRT IR D ipkll Shd$Si gnment
together wi fh these and other objec- 25 tives are
achigugHany, @ PEOCERS NG PhanteA@Fqy Ne MERNdZH goks to-
gether with the exploitation of the energy contained in
Liquefied Natural Gas, which is known in Anglo-Saxon coun-
tries as LNG Cold Utilization and Cryogenic Power Genera-
tion. With this, there is the additional fact that storage
in a lung-tank could be effected in the form of natural gas
in one of the many already or almost exhausted reservoirs.
Finally, a last advantage, which could prove to be deci-
sive, 1lies in the fact that the effecting of reinjection
offshore avoids numerous problems relating to Environmental
Impact Assessment and acceptance on the part of Communi-
ties, which in the past were among the main obstacles for
the production of vaporizers.

This assignment together with these and other objec-

tives are achieved in a process and plant for the vaporiza-
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WO 2007/ 144103 PCT/ EP2007/ 005032 tion of liquefied
natural gas (LNG characterized in that electric

WEoMen44183 obt ai ned during said vapori zati on opRCHEP100T005032
by nmeans of thermal exchange. An object of the present
patent invention also relates 5 to a liquefied
natural gas (Lhﬁa vapori zation plant charac- terized,

Liant RAt T IHAFF B PFﬁﬁsf&ﬂﬁmﬁ%ﬁ) nERAgagfrezdzspl 1n that
ergg source for, obtaining_electric power during said

edgc EbFiEQWP6n%ﬁmﬁQﬁ4%ﬁﬁ®deEaH§ &R 10h SFARAT B hePRyeCPera-
The process preferably conprises the follow ng steps:

tipn gﬂnwﬁﬂgstﬁé tReragla exghangist-i al | y const ant

t enper at ur e; vaporizing, at a substantially constant
preskurebjent CKGtpanpaesientne@terdf invempiorxahapgeelates
Wi th a permanent heat-releasing gas in a closed

teyal diqusémndidngatuse lofgashe LN asidp et 28NG dorp kant agkarac-
in ares- 15 ervoir; burning and expandi ng the

teriaedi hg phat dat veppriseds tHri¥Esfoirmeaniond areat®rafjean en-
in a gas turbine obtaining dis- charge gases;

eBgP] ecuireg ther pebraderningasleati e ¢oWaresdupingeaiaid va-
20 rel easing, to subsequent thermal exchange in a

pétDs&dicN- opkeavtibh biemkaals o edsirith 1disadagfe gases

and finally to expansion in a turbine, the electric

powerh@egsfi@c@é9djfdg@debabmyb)totn@ﬁitslérsbitmfé 11 MW iGly tdeeps :
remai ning regasified part of LNG not sent for 25

. j\#{ﬁﬂ% | SndURE 209:eX08005A 30910 LA LLWP I ddbature ;

e vaporizing, at a substantially constant pressure, the LNG

pumped by means of thermal exchange with a permanent
heat-releasing gas in a closed cycle;

e sending most of the regasified LNG for storage in a res-

ervoir;

e burning and expanding the remaining part of vaporized
LNG not sent for storage in a gas turbine obtaining dis-
charge gases;

e subjecting the permanent gas, after compression heat-
releasing, to subsequent thermal exchange in a closed cy-
cle with the heat-releasing discharge gases and finally
to expansion in a turbine,

the electric power being produced both by the turbine in

which the remaining regasified part of LNG not sent for

storage is burnt and expanded and by the turbine in which
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- 5 WD 2007/144103 PCT/ EP2007/ 005032 the heated

conpressed permanent gas i s expanded. The reservoir in
wobkioch44rost of the regasified LNG is injectedPC/BP200%005032

exhausted or at |east partially exhausted. The

punping of the LNGis effected at a substantially 5

const ant _tenperatur referably ranging from-155 to -
t&%sﬁ?a%ﬁeanBFEFéSSygﬁFBﬁnﬁ ¥ %fﬁ%,Padﬁer?éi ng the

pressure of said LNG from about 1 bar to a val ue, ,

pr ef BR@bFESerYRGTng - r' 8T IR 0MPS L1 RS bk, *REAR§1IL1Ied LNG 1is
preferably from 120 to 150 bars.. 10 The vapori zation
ipjeehed NESpulRBegxhaKkesenl ode adt leasdumadnia gty yexhausted.

constant pressure preferably ranging from 120 to 180

bar sTheppumpiagecdblthe rlgie 129 ?%ffg@eﬁaﬁi PHrovesryntially

the tenperature to a value preferably ranging from 10
copst2BC. tenFératenai rprefeuablyf neppingeddNG ndtc5 to -

sent for res- ervoir storage preferably ranges from 3
165°80 wafortehepwhbeérabdyr damnof -Vaportiozedl 6 WX, Shirdnging the

remai ni ng part of non-stored vaporized LNGis burnt
paadsexpaofledail aNGuflrome aljouito 1a jaressure yakiermbéferably

20 of 1 bar. The permanent gas is preferably sel ected
ringim§efromumandcdi Leog@ars\hamwtdeppefarabdy gasm 120 to

selected is nitrogen, the ther- mal exchange with the
1sonpaessed LNG can take place at a substantially

constant pressure preferably ranging from 2

The vaporization of the LNG pumped takes place at a
substantially constant pressure preferably ranging from 120
to 180 bars, more preferably from 120 to 150 bars, bringing
the temperature to a value preferably ranging from 10 to
25°C.

The remaining part of vaporized LNG not sent for res-
ervoir storage preferably ranges from 3 to 8% of the whole
stream of vaporized LNG.

Said remaining part of non-stored vaporized LNG is
burnt and expanded in a turbine up to a pressure preferably
of 1 bar. The permanent gas is preferably selected from he-
lium and nitrogen.

When the permanent gas selected is nitrogen, the ther-
mal exchange with the compressed LNG can take place at a
substantially constant pressure preferably ranging from 2

to 5 bars bringing the temperature from a value preferably
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25 to 5 bars bringing the tenperature froma val ue
preferably - 6 WD 2007/144103 PCT/ EP2007/ 005032

WO 200gi1eg0F rom 75 to 100C to a val ue preferabl yPCHRBIONTY005032
from -150 to -1300C and the thermal exchange with the
di scharge gases can take place at a substantially

constant pressure referably r fro 0Oto

raR G AT rEp 1 TeNeer GooR| UFbUfr BRESerAPIY randing fxom
preferably ranging from20 to 40C to a value

“IR%f at>13§0 F GnghAg theohesmaly srsthangheweEl EHft ifsdharge

in the discharge gases |l eaving the thermal exchange

gasaf beaBptrbRalRAAc ks RS (T 6T bheCOp8saPrk| @ressure
ways consists in injecting it into a reservoir, 10

pysdssiaddyy trRnane Feerr ¥0i Eoab0abarsf brangingydihe Agmpera-
alternative to the vaporization of LNG directly re-

tunsy efirém oan Neillgn onefikeatsl X ananeingnfsonr 2 Gtlap agé°tnto a
suitable tanks, in order to reduce the residence tines

vdlue tpgee hetdiale - tamngeng t EromnédPe. té54%A&Ccur r ent
generators coupled with the turbines, availing of
coolThey ¢OIG coanaahed he privsludédchitrlyet prses leaving the
per conduct or technol ogy and can therefore generate

tHaam@el Eafliahde esani be sipalilonsdilghtseqidet¢vedt neae of the
used as neans for the reintroduction of 20 vaporized

pdSib e nwhgsadsisiagaoushy ifprageithandesupne t &d rdyervoir,
means of a supplenentary marine platform The process

pAHHH T} Nhd sdhe Feyertbon atl vgiareeantsideeahl e
flexibility as it uses gas turbine or gas expan-

An alternative to the vaporization of LNG directly re-
moved from methane-tankers can be temporary storage in
suitable tanks, 1in order to reduce the residence times in
the methane-tanker terminals.

The current generators coupled with the turbines,
availing of cooling LNG, can also be produced with the su-
perconductor technology and can therefore generate large
capacities with small weights.

The turbines used as means for the reintroduction of
vaporized gas, can be advantageously managed and supported
by means of a supplementary marine platform.

The process according to the invention allows a con-
siderable flexibility as it uses gas turbine or gas expan-

sion cycles without vapour cycles which, on the contrary,

are extremely rigid.
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sion cycles w thout vapour cycles which, on the
contrary, 25 are extrenely rigid. - 7 WD 2007/144103
weOERPAM7/ 005032 The process can in fact fuPCI/EP2907/005032
with supplied power or vaporized LNG fl owrates
ranging fromO to 100% as the permanent gas cl osed
cycle can be effected with varying  flowrates. 5 .
Furt FBf OFQCESSerfadii é8 4ffta BHRR Ui tfhSYRRAVRD power
tion will appear nore evident fromthe description of
O&F VEPer INE ROAVIFAFEENGBBEG nferA™ of &%priRdssas the
and plant for the vaporization of |iquefied natural .
PgEBaneNy Jamdcilosest oedgee &dbrBeneifeetrd with varying
invention, illustrated 10 for indicative and
fhonw-krahkesing purposes in the enclosed drawi ngs, in
which: figure 1 shows a flow chart of the
gasi Furaheon gilearsicterMiat i¢guahdechdwi@iades sofi ridte inven-
punped from a nethane- tanker (M (T = -162C, P =1
tihan) Wiyl Imneappealtr anguepengdébtunitor Pthat depecesptiien of a
of 130 bars, maintaining the tem perature
psebstrasti abhy qoorstEdvitomg tdnebddNmgmunpedsf (2) pgocess and
then vaporized in the exchanger (S) by neans of heat

pEant Cliatgecvé t hapoperaBnent oFaslidquar té@sedtrayelle dys (LNG)
heating to a tenperature of 15C and keepi ng the

aRleSHy escybagan- Ardd@idy eensirdt ine¥eeflonf,0rillustrated
pressure drops. Mst (4) of the vaporized LNG (3) (95%

£8Y MQldiRtive 888! ddH- B e0ey | Pudpodedf Voh! the . enclosed
wher eas the renai ning

drawings, in which:

o figure 1 shows a flow chart of the gasification plant.

The liquefied LNG (1) is first pumped from a methane-
tanker (M) (T = -162°C; P = 1 bar) by means of a pumping
unit (P) at a pressure of 130 bars, maintaining the tem-
perature substantially constant, and the LNG pumped (2) is
then vaporized in the exchanger (S) by means of heat ex-
change with a permanent gas in a closed cycle by heating to
a temperature of 15°C and keeping the pressure substan-
tially constant, except for pressure drops.

Most (4) of the vaporized LNG (3) (95% by volume) is
sent for storage in a reservoir (G), whereas the remaining
part (5) (5%) is burnt and expanded in a gas turbine (T1).

The discharge gases (6) leaving the turbine (Tl) at a

pressure of 1 bar and a temperature of 464°C are subjected
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part (5) (596) is burnt and expanded in a gas turbine

(Ti). The discharge gases (6) leaving the turbine (Ti)
W@200a/14483 pressure of 1 bar and a tenperature BPET/BBAE7/005032

are subjected - 8 WD 2007/144103 PCT/ EP2007/ 005032

to thermal exchange in the exchanger (S2) by neans of

ther- mal exchange with the per manent s.in a close
teyehernal GRFRANERe)t FARs LECIREIET ﬁr%% oRY HALS ther-

in the discharge gases (7) leaving 5 the exchanger
malbopxehange opttlbnhhey PesHiFEay ed2S THE % | 63e8SEyQvele to

of the permanent gas conprises the thermal ex- change
wivich hehgastranyfart heghe LNG conpressed with the ex-

changer (Si) effected at a substantially constant

pr esBg eCO; acootpriessi oin ofthehdissdlaagyagases) (7) leaving

| eaving the exchanger 10 (Si) by neans of the
tlenpregsangé) ($2h acamnpes atepeiomally easequedeenefl. The

exchange with the di scharge gases by neans of the
chxeddngetlé SAY aheapsubhanentti galsy compstigrets prlesstlmermal ex-

and finally an expansion of the heated gas (13)
ch®dyé ngr t bee gashamger wiGh) thye meEnsoprdesddinpitie the ex-

(T2) with a reduc- 15 tion in the tenperature. figure

crRasdems (a1 pl eckesebamatob ishdstaintdes 19 asasstaphasesssure,
according to the invention. The LNG passes fromthe

a 0t SBPRES8iBAI BIES tie tdO B PgadNl(@1Y 0 1LA& ivigp At adtEanger
pl atform where it undergoes the 20 process descri bed

(&1 tHe SHBRSAUENtLIROI mpPredE6r VaLPr WaeH R aligleradiude in-
pressure of 130 bars, is reinjected into the

crease, thermal exchange with the discharge gases by means
of the exchanger (S2) at a substantially constant pressure
and finally an expansion of the heated gas (13) leaving the
exchanger (S2) by means of the turbine (T2) with a reduc-
tion in the temperature.

e figure 2 shows a block scheme of the various process
phases according to the invention.

The LNG passes from the discharge points of the ship
onto to the vaporization platform where it undergoes the
process described in the subsequent point 2. The vaporized
product, at a pressure of 130 bars, is reinjected into the
reservoir. If requested by the distribution network, it is
produced and sent to land by means of underwater pipelines

to the on-shore treatment plant. If the demand absorbs the

whole vaporization product, the gas can be sent directly to
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reservoir. If requested by the distribution network,
it is produced and sent to | and by neans of
W@ pwenwaver pipelines to the on-shore treat nePE€T/BPHNT/005032
I f the demand absorbs the 25 whol e vapori zation
product, the gas can be sent directly to - 9 WO
2007/ 144103 PCT/ EP2007/.005032  the distribution,
theet AP KT SRYpHPRg MR at BEAPPATEh YR AEHot @1 p[idht the on-
The process and plant for the vaporization of |ique-
shorgd Hanfr-al gas (LNG) and its storage thus conceived
can 5 undergo nunerous nodifications and varjations, .
al | Thec|RiReESH BRE G ofo¥ héhenvaRrizalereppt lique-
furthernmore, all the details can be substituted with
fiescmitearal ggqai VdNGIt ane- ikenssorage Itthupoconcggved can
WO 2007/ 144103 PCT/ EP2007/ 005032 CLAI M5 1. A process
urfdgrr acheywregpori s arddinf bfat iouef ard nardabliongasallNdpcluded
and its storage, characterized by the production of
ireltést rscopgeowel tthe | inyvest dveaponcept ; 5Sfuroheoperat,i ell the
by neans of thermal exchange. 2. The process according
delt@aidlsaicarl bec hauaet trutzed witht bathat ch2asgt eguiivadient ele-
part of said LNGis injected
ments.

- 10 -
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for storage into a pre-existing natural gas reser-
voir. 10 3. The process according to one or nore of

W0 b@704493 - ous clains, characterized in that BEi/@P2007/005032

pre-existing natural gas reservoir mnmust be at | east
partially exhausted. 4. The process according to one
or nore of the previ- 15 ous clains, characterized in
that said thermal ex- changeR&¥fected during said
vaporization operation is carried out by nmeans_of a
hdat - r & s RFDefP- thenvageyizatd ofy @%dlwﬁ%l.e@.natural
The process according to one or nore of the previ- 20
ous cl @ass, (EN&) acaedi zels | stdragISsai ¢hpaanksanizedqaby the
takes heat fromthe discharge gases of at least a
first gadugathiore ohi eleloimis gpoeeondupang cfaid heaporiza-
vaporized LNG not sent for storage. 6. The process
accor ditnigrt s wromure dandeopr everm@b exshahgens,
characterized in that LNGis vaporized - 11 WO

22007/ 140 3o RET £280¢oRA032 tat chasmubst antHaatdgterized in
constant pressure and punped by neans of thernal

exchangsad tar seedsbeat fialasgiair PELr sRAGNTINGASIS NiRjected
cl osed cycle. 7. The process according to one or nore

of the gyreVitobagelsighkal 1B, pEdasRLE€ingedaittirbhalgdd reser-
said closed cycle said permanent gas, after the
r el easiyig yof

3. The process according to one or more of the previ-
ous claims, characterized in that said pre-existing
natural gas reservoir must be at least partially
exhausted.

4. The process according to one or more of the previ-
ous claimsg, characterized in that said thermal ex-
change effected during said vaporization operation
is carried out by means of a heat-releasing perma-
nent gas in a closed cycle.

5. The process according to one or more of the previ-
ous claims, characterized in that said permanent
gas takes heat from the discharge gases of at least
a first gas turbine which burns a second part of
the vaporized LNG not sent for storage.

6. The process according to one or more of the previ-

ous claims, characterized in that LNG is vaporized
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heat, is subjected to a subsequent thermal exchange
Wi th said heat-rel easing di scharge gases of said

wo eoobitmgoand finally to expansion in at | east BCHER2002@®5032

and turbine. 8. The process according to one or nore
of the previ- ous clainms, characterized in that said
el ectric roduced by both said first turbine
in whitth af h@u{DéFrﬁPEFﬁélVaﬁﬁ“fvszté’H‘tpaP’fe%?uf?\lGaﬁ@t RgRed by
15 for storage is _burnt and expanded and al so by said
second ME@H Rt i RhGAMER LR InNER eUlEBnﬁlaégsefbe%'éTreleasmg
manent gas i s expanded. 9. The rocess according to
one orgﬁﬁmﬁﬂﬁnQiﬁﬁﬁn¥ﬂua olesed afvi8lecharacterized in
that said punping of 20 LNGis effected at a

7subst afiiealpEOCIBt AAEOTEingetat e ranginpgef odmthessprevi-
to -165C bringing the pressure of said LNG from about
1 bar w©oosa 9hhues, r apractenhzd®0 iro tBotbaks. sadd closed
The process according to one or nore of the previ- 25
ous cl @yrde chaidctmnrmetentn ghst, saftdesubdteanreled®ing of
WO 2007/ 144103 PCT/ EP2007/ 005032 tially constant
t enper dearte riangasofeored 160 ko subkedleantd tHHermal exchange
pressure is brought to a value rang- ing from2120 to
150 bamdthllsallie ixacessleasdndi nidchofge Olgaiyse 6F said

the previ- 5 ous clains, characterized in that said
vapor | zakrbdte and finally to expansion in at least a sec-
ond turbine.

8. The process according to one or more of the previ-
ous claims, characterized in that said electric
power is produced by both said first turbine in
which the remaining vaporized part of LNG not sent
for storage is burnt and expanded and also by said
second turbine in which said heated compressed per-
manent gas is expanded.

9. The process according to one or more of the previ-
ous claims, characterized in that said pumping of
LNG is effected at a substantially constant tem-
perature ranging from -155 to -165°C bringing the
pressure of said LNG from about 1 bar to a value
ranging from 120 to 180 bars.

10. The process according to one or more of the previ-

ous c¢laims, characterized in that said substan-
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of LNG takes place at a substantially constant
pressure ranging from 120 to 180 bars bringing the

W0 eoprsaddire to a value ranging from 10 to 25CPCIWEP20011€05032

process according to one or nore of the previ- 10 ous
clainms, characterized in that said first part of

vapori zed LNG not sent for storage in a reser- voir

ranges g3 t 60BOtaRtt hE SIRFEE SR | FagdeRgirom -160 to
stream 13. The process according to one or nore of

t he preﬁﬁ3ﬁQSQn£ Ehei REeSEHEPadSelrod@hth tha Yalye rang-
second part of non-stored vaporized LNGis burnt and
expandddg ifiram ti2®ite UpOtlarspressure of about 1

bar. 14. The process according to one or nore of the
1previ - Thes pracess ehapadiegi zed ome tbat mezed of the previ-
permanent 20 gas is preferably selected fromhelium

and ni tous genimdp. cRheapteeegsdadaortdiaty daidmeaporization
nore of the previ- ous clains, characterized in that

when safd paigrataker’t @ascies actragesubsbentheliml constant
exchange wth 25 conpressed LNG takes place at a

subst aprieddure£ofangidg fYOm2QQ0 1441080 bars bringing the
PCT/ EP2007/ 005032 stant pressure ranging from2 to 5

bars brigi@d¥htihe derperat we eriﬂ_&@ﬂh? Fabke10angi ngoC.
from75 to 100Cto a value ranging from-150 to -130C

1?ggest hed Norsed s €XghaBgaingt Rd hendli sehabge @asashe previ-
ous claims, characterized in that said first part
of vaporized LNG not sent for storage in a reser-
voir ranges from 3 to 8% of the whole vaporized LNG
stream.

13. The process according to one or more of the previ-
ous claims, characterized in that said second part
of non-stored vaporized LNG 1is burnt and expanded
in a turbine up to a pressure of about 1 bar.

14. The process according to one or more of the previ-
ous claims, characterized in that said permanent
gas is preferably selected from helium and nitro-
gen.

15. The process according to one or more of the previ-
ous claims, characterized in that when said perma-

nent gas 1is nitrogen, the thermal exchange with

compressed LNG takes place at a substantially con-
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5 place at a substantially constant pressure ranging
from50 to 60 bars bringing the tenperature froma

wo adogre441engi ng from 20 to 40C to a val ue rangi POI/EP200TIV05032

400 to 450C. 16. The process according to one or nore

of the previ- 10 ous clains, characterized in that

said electric power obtai ned fromsaid first and

second YA nBTSSSUSRoKRBALNG dhident JéhePatttss bringing
coupled with the turbines thenselves effected with

t he supgdttof§liPeradiineechibMogy. VB UE7. T3RFipLockEmM 75 to
according to one or nore of the previ- ous clains,

char actlq%edtprn & h¥glygi dramG s freanspdrd eél'<>by'130°C and
nmeans of nethane-tankers and before being subjected

t 0 sai chinphegmahdexghspgaemt tha-thsordizghayrge i gases takes
subjected to tenporary storage in 20 suitable tanks.

18. Theolmpaorest acchrmbitantibabhe opnsteatofprdesyprevianging
ous clainms, characterized in that the CO2 contai ned

i n sai Exbrschar go gasdmrs seingsher etde Y*&mpEmture from a
process according to one or nore of the previ- 25 ous

cl ai ms,vadhay aghagingd firod had s dasequeasi eaedraluel4ranging
WD 2007/ 144103 PCT/ EP2007/ 005032 CO2 is injected into

said rexewoigo &20.4aFoptant for the vaporization of

l'iquefied natural gas (LNG characterized in that it

160NPri s@fe (pABSess according to one or more of the previ-
ous claims, characterized in that said electric
power obtained from said first and second turbine
is produced in current generators coupled with the
turbines themselves effected with the superconduc-
tor technology.

17. The process according to one or more of the previ-
ous claims, characterized in that said LNG is
transported by means of methane-tankers and before
being subjected to said pumping and subsequent va-
porization, it is subjected to temporary storage in
suitable tanks.

18. The process according to one or more of the previ-
ous claims, characterized in that the CO, contained
in said discharge gases is sequestered.

19. The process according to one or more of the previ-

ous claims, characterized in that said sequestered
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formati on means of an energy source for obtaining 5
el ectric power during said vaporization operation by

wore@na44ah3 t her mal exchange. 21. The pl ant accordi/EB200T005032

claim 20, characterized in that said transfornation
means of an energy source for obtaining electric
power conprise at |least, a 10 fjrst turbipe in which a

remai niTe vEporASFSFArANtRSANE FRICEEP T for st or age

is burnt and expanded and at | east a secaond turbine

2P whi dh BLRBAt PT chifr d8RAF FdtietfenPLgadsiquetied natural

expanded. 22. The ﬁlant according to one or nore of

t he pr dADuELNGy eharasteshaedctiar ithad it tpRPELFES trans-

el ectric power obtained fromsaid first and second o

t ur bi nef9WPF PN dueadsi rekupnemnergier acvrsecdigy edbtaining

with the tur- bines thenselves effected with the _

super caldetoic pesienol dgying0 =8id Theppirdmatdcoor dpagation
to one or nore of the previous clains, characterized

i n t hatby tmezonproSeshersap-eptbargeary nmari ne pl atform

for supporting at |east said turbines and

20 ei nt r Ahect pdanteansafdisey dtwa-cjzom z2d, gahdriddreanized in

at | east partially exhausted 25 natural reservoir. -

15 that said transformation means of an energy source
for obtaining electric power comprise at 1least a
first turbine in which a remaining vaporized part
of LNG not sent for storage is burnt and expanded
and at least a second turbine in which a heated
compressed permanent gas is expanded.

22, The plant according to one or more of the previous
claims, characterized in that said electric power
obtained from said first and second turbine is pro-
duced in current generators coupled with the tur-
bines themselves effected with the superconductor
technology.

23. The plant according to one or more of the previous
claims, characterized in that it comprises a sup-
plementary marine platform for supporting at least
said turbines and reintroduction means of said va-

porized gas into an at least partially exhausted

natural reservoir.



