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MEf HOP Ki O T AND STORAGE OF GAS IN A LI QUI D MEDI UM
FI ELD OF THE | NVENTI ON The i nvention rel ates generally
woQoenosage and transportati on of produced or RaTwWS2006/026329

AmroRabE b ARRES A AREFSTORAEEH SaRIR A bidiom yporom

other gases in a liquid nedium and to its segregation
into a gaseous phase for delivery into storage or into

gas transm ssi on pi pHELDOS THASINGRCTIONEd herein, the
present invention is particularly applicable to ship

or Ddedeventiorglateagenstally do stomags and trapspesiplinmt (i prasitcasdivg netaral gas

orQ:ﬁ‘hel? %%reg, agcg egigige?lglzﬁ it}{éqyulkkﬂéhdl.ﬁn% o?‘ﬂhﬁ}ah gas,a%’t)f: 1?1‘@951 Iﬁ{dlhogarbons,

grounid nodes ¢ “ansportation-such as“rai rucking
orzptiebr ganasiingy lspuisree iyt ando fisptegiegation dito g gaseoBABREHOUIDVery into
THE . is. ' . ..
e bNENTL G, Rl 9803001 0T BB pyenins
pareailarinapplidable thehiff orbargsfindtallgtiomifoNaptineatranGastatiosNGd to on board

o Pl BRI RS b I BRR SR 5,

espec 0 nmar
tneking agdriaint etoraph aysteitsefol muedlgaof recover abl e product
deened econom cally worthwhile noving to market by

pi peli ne or Li quBAFEGRQINI HF T IQMi ps. The

| ialjzati f tural Gas (CNG. ..
i pAERETERS Rt Ao e O AT PBting i £ pafou medium
orgathefprni of IHalifl Nafurdl bas AAIG Y ia sHips atpeak sHal@p Etilligs. NGy gas

has shown t need for a methqd which is conplinentar
e LT PO O B PGy B! 2 P S i th Tovels of
reCl@ReiblelrRciubedeeinBd éconbrittcBEi@ektHvehilk W dvidglto inafkeEds Sibdling or

need between t hese two systens. The energy intensity

Ligpefiefioaya{ sl NGhiRst | v requires 10 to 14 % of the
. nr.od i duct
o S B B g R i

vadureetgy canbgurneng nEurhgalapss o todtabfobf Wiett0 grak ratio nffbded by LNG, has

h of ressi,on.of. the.gas, it ool ing and..
sndff dusised BB URRRA P b3 PRy Re e e Aftndpetioneg systems.
TieuhdéthobdbséribelUBerPiatiemtendgainb ifd &l kerexdting A4 D28/ dbihede tivh €ystems.
757 application), filed August 26, 2004, which is
i ncos SraEL Mttt fleY@ pstemstiynically meivirergl P 1A &t offthe engeay
dnfenfofl grétitedd i I G ' r
cAEaEo UL Gkl Rl B B AR L
higher ReAigy Yeaimenhigsogiated yohans eonditinning. heaisoflsermpiiession of the gas,
itsai%gfﬁ'fg eﬁﬁ%ﬁbs’egl*ehpévﬁcd&ﬁgﬁﬁ?lg%rah%%rt c&ﬂ&iﬁ 1Js.nAsI flined in US Patent
conpressi on gas to a liquid phase ¥or s or age
appbeadion Non80/928:t$ 7i('Hhe "7 4Diestidn)s filed dagest 26,F00ERIE¢Ing
. ] ri of f.] oadi fromtra ortation. . .
ind3 B b [ R O, Bl e Ot o o B b it meciom
(réferr¢die aOCifipeysed Gos BFeid™ (EGICM) gismhixpire) CatduiaB@Iitig to cryogenic

denand t o et storage .conditiopgs,of 1400 psi. t -40 .. .
BRI Ro b & PR B v TR R P pPRdh e 03 tgui
phascies staiaye fonditehd, @ed invee MBbAESp1EmENGT CEBOY $agmixture during

fF-d wal o -10 OF, and th subs&antially omg{ i
o Elp TR trfllésﬁﬁ%qﬁgp mzséegns, there are distinct energy demand advantages in the
CGL™ process.

The CGL™ process energy demand to meet storage conditions of 1400 psig at -40 °F is

a moderate requirement. The higher pressures necessary for effective values of CNG (1800
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for LNG (-260 OF) give rise to the greater energy
demands for the CNG and LNG processes. Thus it is
wdesi7roagise t o provi de systens and net hods that PCT/US2006/026329

faci,Litate 1. Orage, and transport. of natural or
oG AR et 3020 Erten 45 A ERinal) 1088 Moo mperatres
fopLNGEI60 PF)\Levetrise fo 1he gitatetetiet) deandsenitis CMOLEHdEMN®processes.
marine transport vessel, such as a ship or barge, for

| oadhngit & desitsblede peonidgaustemy and methodp thebfaritigiebastprage and

s Boiiyialtesin
P RT eprST ERol  nPR BeeP ccant

bl ending the gas with a ISupuvhrarri er or solvent, and
then cooling the mx to processing, storage and
t r addporesant inyentooniditectsd ¢o a Mbang mauntgd op ortihgganspat vessel, such

ST R AR B e S RS
compressitg the gad, Pepling thergasndrtieg the pa witiea bquid et sotiddesiccant, blending
eI BRRALR of Dficpb 8 Bt RlhEle r Rl LRGP EEilatE e
trapspotrthrsaondisipe Asfies tremsporking the pregfietrto @sl deasthaidhwelnidrocarbon

| f it ai ned. shi i.ncl i
s A e e S By St BT O Toag paigud fom the
pipedihel il st@age sysiemyRpaite fHraRRidiitHegaad bomserithtt Qs fream to the

liquefied mediumusing a |iqujd solvent m xture of
Cugf’%'a?fré?'plﬁ’rné’ﬁa?h%r? SioFRge %ﬁ?%’(ﬁ’é‘%s?ﬂéy & ¥hposi ti on and

vol . . s : .

I L R
ang trangpartation gy em ot coamerts natirdl gek, oavapdr phase hydrogaibons into a

. i i . T rai Ned | so _devi to
B R Pl SEOEh G Do BRI e
cohmpdsidaemmd onlufre@fiwhivd isdpeficably @t enipépalcomrdmgy the aemvice

segregati.ng apd.stori the. |iquid solvent for, reuse .. .
cof AR PSR Rl e pheifafiabiin BB Prvet s P fipoation
The @tockdsrtiaireid also dshsep to wdbadl thadananl gasProdtet tivdpeipiage hydrocarbon

ot her. forns of . transportation. with or wthout the
s 38 B HepBied] piohb Rt weeoeHiBE PaCRs b HBHY ool omtfosreuse
wigpht heathipments particularly suitable for the retrofit

of existing tankers or for use with newy built ships.

The The mthng deserjbrsrhstripis apilimitddyto blep insgllganiand isrsatted talother
Tl BRI AR A B SO B B B BB medium. The
applinatiois particdady switaple feltharetrofitrof existeng talikemot For ues with newly built
Sh{PEdi rectly to the ship through a buoy or nooring dock.

e gas flows through a manifold to a two or three
phagge Baging 9&1?51@% QfefdrBbly BETRSItH LRWAL R prRINSiAGAY Howing from a
S

hydrocarbons fromthe gas stream The process train =
subssh aeicathd PSRe offghoresrlztiosmmor shore kaves,pipelie thipyeh a loading pipeline

colidRa lafradih &r ﬁﬂﬁgﬁ&qg R A tl\ﬁﬁhéh aalﬁlrcl)_g %?M%O%Ygd{ogﬁo]a]g%%g%%ows

In a scru ber . € gas 1S t hen conpresseaq,
threugh dymagifol btordp os thireaesegre sepanator to lemefefrethivatertapd heavy

hyaggﬂgor&%%ﬁgkgsstugaﬁﬂoo psig. The gas is then dried

The process train conditions the gas stream for removal of any undesirable components

as well as heavy hydrocarbons in a scrubber. The gas is then compressed, cooled and scrubbed
to near storage pressure — preferably to about 1100 psig to 1400 psig. The gas is then dried

using a liquid or solid desiccant, e.g., a methanol-water mixture or molecular sieve, for hydrate
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using a liquid or solid desiccant, e.g., a
nmet hanol -water m xture or nol ecul ar si eve, for
wbydnal)-'sum bitiori aiiid : en" !s'Ilmix e'ci PCWUS2006/026329

BN T Pt B e ook B SR P, Tlprosating

hq@mdoeﬁnttga@ eliglireatréAh {sitRBrcdble® thrSiph aeefrigratidryReM to storage
nEeratu e of about - 400F. The dehydration of the

tﬂ@% tpee of 3Pt sd0dut to prevent the formation of gas

hyd

s S B8R oo b0kt AR Nt B R ptgas ycraes. Upon
exrt_mgm}mas hh;llaq,uh«nhwirqn:hﬂose agbanpeove rsblstlcarud s¢pamtaddovregiroye the
aqllelf‘ ﬁiasg 8c|>r}1/ eontent9 ned rﬁﬂ%Xt u{rhgfrli’c’ tLure s?i(;nﬁ als g‘lﬁ}g&%_ﬁkeaﬁ) {sz?oadgd into a
stqma@dnpet systsmlaemlagencdnémbss of bundl ed pi pes,

i nterconnected via manifolds in such a manner that the

contl@asteredipreduetis keph i baaks efdusdpdpipgsy Bfejeqnyestiedy vazimagifolds in
subtea bty idf @ c&lﬂén%&%a&l ﬂaﬁfe Qﬁ%a%ﬁ@ué}ﬁs&&bm 1€ *&uhﬁated

turnis connecte r ef rlgeratlon ysten1|n ord er
thtopgihmloaped mpa Sh’éte@tvﬂﬁ@@é tyra ironeacipddo e mitigamtionsysjem in order to
mélHd “cﬂe lit&’g %é tre?lgectht]hre%%ﬁﬁ u 1% Bida thd QAR p&tlio‘e? quence

|nV0 ves cenent o cormtents o pI pe
sys U@iﬁbﬁ}ba&ngfﬁdqha{d:@ hnv%b@ﬂlsﬂhdéhﬂﬁtﬁ)f the@n®hte bethe pipd djstbm by a

as mxture's pressure is reduced to fhe
m?*ﬁ@g\ gwafa MEEE *ﬁ@@f‘iﬁ‘s‘%{:}ldpﬁoﬁ’s’ﬁt'&aé njixtures prgsspre iggedyoqd jg the
reﬁbﬁﬁﬁabﬁﬂﬂk%%%@ﬁer Blifs @AM, ab & tvio SiRsEhJIRthHBA sﬁ’éaﬂf«‘fo a dd-ethanizer
m xture conposed predom nately of nethane and et hane

toyyers AdP R0 nTRORH PEFlemiRsie Ly ot mﬁbaqe@% pthins specperAgHiEgR g top of

th@%%ePQQJe%gmb&sgeﬂ MPEoRAtORarRhPE ?)ﬁ)eﬁﬁ’@éﬂe&ﬁ%'bh Bfkssure and
pressure and tenperature in the offl oad I ng [1ne. From

tempratyiede thefofflopding dine tHiern ithechase efles def ¢thpnizentosrer Bewm a stream
<Y f

oo o B AT AL it neBERARPOAAR R eE fo.s dopropanirer
tOWbre top of this vessel a propane streamis fed back

i nt e ady for the next s, shj pnent e
fro ‘f‘ﬁ eﬁgﬁ? %Ss?lh%PfPB%&S“%f‘“bgg%@ci‘ }%%Stgﬁag%lgﬁﬁky. fgr the next
gaP SiTpacht Dlite foh the bbRorABE a8 SVt h Bamnes Sdhf Badh id p@mape@bédﬁ into the

t he ffloadln line to bring the gas heating valu

mggzmg l'gn?)wea opqug,fgtthed}fﬂ?qﬁiglgép]ieéq beng t&,\e gasdgaing value back to par

wild &M&h%gﬁ{angmeﬂﬂ%&c%pm ghiiQrdtass Ak mmy to adjust
to adjust the BTU value of the sales gas streamto

theB&Y Vtah’é oBthe) syles gre siir@auﬁom%ﬁhﬁ BTHk valueaequirgmep pf thepypigmer.

syst t hod ur es dva
o S v o, RS BB R Rl e gront
besdxmda dppatent to@nawith sfitiin #x aftupad éxamimtion bfthé flllowitigiigures and
%l{lr es.and detail ed description. BRI EF DESCRI PTI ON OF
" The details of the invention, including
fabrication, ﬂﬁ%{ﬁ ' deypde gl eaned
in part by st udj§ %Se acg%gﬁtmﬁf%l?% gur%s i n which

| i kerhe @éeilestake 1ﬁmb@|lﬁclﬁcﬁﬁgeiﬁbﬁ@ubﬁ ls@udd@e bifid opERftion, may be
onents | gur es not neQessarlly to

S B Pagh by vt ‘i%ﬁé‘f"@ﬁ’am%‘? uss el i relefenea pumeraigrefer to

likehBrtf r THRGoRpEgenffin tHRFighRY 8 thoPibced¥iil® @Y Rhle, dhphasis instead being

i I'lustrations are intended
placed upon illustrating the principles of the invention. Moreover, all illustrations are intended

to convey concepts, where relative sizes, shapes and other detailed attributes may be illustrated

schematically rather than literally or precisely.
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to convey concepts, where rel ative sizes, shapes and
other detailed attributes may be illustrated
weabummss'scal ly rather than I|i _ter ally or preci seCy/usen6/026329
eefg&g{ﬁ{) %F ﬂwﬁ:ﬁ%‘}fgﬁ gefeggl élotﬁctlll?lg lm‘g?%%s:s gg@g gresen% invention.
d' g4 ﬁﬁ%t ng %Earﬂ Iﬁﬁt&’é ?o%'tﬁ& BB enREOGESSs RH AR Sk cessive
_succeSS| ve I's a process di agram
piphiankslepi cts the of f -1 oad| ng process of the present

i nveptio ure 4A i aS|de Vi t ank
equ&n ? W‘ ql?ﬁr%shgfg fﬁ]vlv 11{grpéocﬁ§sec§’él}ﬁpresent

intdnviemt i on. Fi gur es 4B and 4C are side views of the

tanker show ng the | oadi ng and unl oadi ng systens

mourtige & it shededdek of Hagler eqippeil svith ag ditegrated systehoefithegpresent
myee]hl{)ﬁcal |y di sposed pipe banks. Figure 5B is a

emati c showi ng horizontal ly di sposed pipe banks.

Fi 9y @nr&GB sdaokdgde GEREaBhd Gnleh @w“n%Em@ dadf %taﬁdl hidoading

di sposed pi pe banks. DESCRI PTION OF T PREFERR
SY@R)B@P]OWEN%’ITW@ 6‘& ails of the present i nvent| on are

des |be belo C unct th the onpanylng
(lﬁl S EIA zﬂlc s@ rhcanlp{ 1spose8pﬂaot S scal e,

For FRRODh ?sraYSCQéiﬁéi’fé%ﬁ‘&mﬁ@héhzoﬁtglﬂ%&%dséﬁl‘fnﬁ&bﬂﬁ§Cr' ption
f ocuses on shi p or mari ne use wever one of

or diHigury 5G ks anbtherschdnatiashowing horizeaidily Yispasedpipé Eanks.hat
the present_invention is not constrained as described

here to shilPEX(SHPEKN O THRPREEERRE SHEH QDI

b d h, rail .
A UL F S R,
acpdirﬁlﬁﬁymg digereh odiichené schemitivragieandmesd stAs Hfrexaﬁilar@lpurposes

L evel s..bel ow 2 .150 er at ur set as |.o
ot SO ing eGP Dok 5 P G B B v P RSB cf Pinary skill
in&lﬁb&gﬁxﬁzﬂlg%dﬂy @ec‘é@rﬁﬁeﬂ@@t tﬁ]@;ﬁfééeﬁt 1ﬁﬁenﬁ_61|i isrhgf ¢bndtraimd as ldescnbed here
oduce s within a trj.x vant ageous
tog lBé‘é?dafidﬁgfs‘EalBF t@REBO“F‘BFqu @a fé%é@é&} SPERERAC s sfigh as ral,
triRkREQhd REd SbRbagRtcR-geSHdtRalaRd tenperature are
preferably in a range of about 1400 psig and

pr efle peeldred |embad1mamg,estcmeigea)b®&uresM@&Faﬂsv@bepﬂm 2$0ipeig and

Ei qur A, | 0o i.pel i .
teﬁng%g?lgea %T,t ra]ls we asC g(?“’g b %éi%lﬁc%e r?fe%&? é% Bre Pncwé{né ﬁ%uic'e, effective
stcbrsgaxieesitléscfomnntrali an ptddecedrganwithin tdiduidinpiet adyventageously exceed

or n ural .gas ture The eI|ne ste
thgif ‘ﬁi?ﬁ °éi|r?9886 “F’i%?’ Hgﬁ eréﬁr{ee& Eoéar%é’ eﬁ%ﬂr‘aa IB?Cmt“re are
prefembBiih p ramge basboar 1400 ps@laﬁd prafegdlyhialadar@ of sbovoMerred
with an insulated hood 12 holding a chilled inert

at moplseicted i FighigttAs a leoperhpineling eystinp &0, iwhichsiy catad ighe cargo
oérﬁ;gﬁ%%ﬁtggﬁgf f%nl%@@ qé %0t coﬁﬁur{jtﬁg beils griégglqﬁé%,'ﬁ tpﬁocduétli?bn or

_ I ng process eqU|pnen
nagaplgaamivdwre. Thapipélow aydtan2@isdouninoddithig apirsgletsd cargo hold 30 of

th? %ﬂr‘#; gtrlgﬁler :1)’6) oTl?erc%rg%%iH ﬁ)dls Q&e&ﬂ%i&i a%%ns%?a%ﬁ h%]:)d tlf ﬁolding a chilled

inert atmosphere 14 that surrounds the pipeline system 20. In a preferred embodiment, as

depicted in Figures 4B and 4C, the loading process equipment 100 and the separation,
fractionation and unloading process equipment 300 are mounted on the side deck of the tanker

10 to provide an integrated system.
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10 to provide an integrated system Tft'e '
pdl ' ke-systcurZ Q as"depicted in figure 2B, is
wdesmgnmwvl th vertically oriented p| pes or pi peThamios/026329

t hetItlI}S&j{p edf%gtgx:u @edfdte?lﬁtgg B rg%x\él %g %@ﬁ }gg}%%%gc’:a%lg; oented

pipdioE Pip6 Binkb @2 Blet &rb dedigrel kd Bd BESced Blotf tE a)plzn ot fhelbuflén 26 side of

topsi de 24 or bottom side 26 unt ed har ro.
therBiRPIAZZ dde BPES o "dprhcan gﬁslvép{r%eﬂrsssws@@g{aﬂ?c wdrfgpside 24 or
bokeRlsRieBRBuni2li BR/AwaR 16f mii9izBd AR dfe@cwﬁte&mama@hﬁﬂt The

preferably include vent and fitting free bases

CORAHIMANGRIPES P08 d1edrpedineisysisal e tlpo prefeedlising IHde Ye@hwd;ﬁttmg free
baRRAK ﬁﬁm&%%rr&%ﬂa%d nllsBEJti%Q HEdds AN psokbd 8kké RiaOf a

gas mxture is preferably via a cap rmunt ed pi pe

c ondmtedductivnfand extheetiompgfer gak em&hrems‘ prefasblyi yies capanovated pipe

oo fecneeripisL o Pt ot freb kP e ohed oy poe

redidhéhghiepehSBifoh 0T . theffipes 2230 &Qﬂ&e &@ Idvhalevéll ofii plpe section. This is

e SR G Aep B IR B e e B agpduc

1nﬂd§tﬂlcéd Bhth @fe 1606IbeY armlcgmee HersRy"Pro@ett tdn@ved REmURP&Iper level. The
evel. The vertical . dgfetUbe | sn(greferabl y.utilized
vemﬁal ‘élﬁ &ibeily prpﬁqﬁablyd%tlgﬁq bibe Hllingdsnlgcementapgd gigculation processes.

pr oo]ﬁl%ﬁ egS to F-%”r&l g@ d%d: hlge%a%ﬁgggelaﬁ%yég‘?%fd &rg Bﬁ)@}dex Khere the

pi pel'i Sys Yare* Pt ovi
pipispe pipabkigks 22 agrogicoted hdiliz(edtahyn rAg dﬂpicﬁ?ddl iy Fighee ﬁ phecflvedh and gases

neim st 22t efaae o 2 o R el e fvids

anfBl gg;ts ﬁo&(ﬁa a Eétﬁelﬂ?fuhﬁfadﬁoﬁﬂﬁmghﬂ%ﬁds SM1EﬂbM§ QT plesiiiating entering
ashi o t. he e r pipe banks 22 alternatin
a“élﬁf“éllngﬁ Sﬂﬁyrg% |SWQE%E?‘§@gﬁn‘F#$St and second ends 23g
andtlﬁe%nllﬁﬁe{o% dr@g tﬁé)logdlﬂé‘#h%c%s 1(5(’"& dﬁoﬂ%jeﬂtq%l%nﬁgfﬁ%eﬁgtgd The

of resent 1| nvention epicte
fighet p@dmtnoo sirezany ie apllactsd clubm@@tmmbhnh vie adérdmgiupe | 1 haboyi which the

e
oy LB 0 R, SR ARt By B
aﬂadwdé}ezlbteqnmﬂmcsh Thﬂ‘ as at%mﬂ@mb b Iaelmlbhemmchelet wp&atoﬂ' he,
w%f%ysp&%@gee vgat%rrag J 8ae h\Xartoc gg’nﬁ g%{s%%ar§/ eﬁ §./nd1? 8%3%’ a gegent locations.
Tiedmik g didwa nch mr}irestm sglstérh & t 4 1iff nebdxdaPrainsed Wit flowls lfrom the

as, f to SSQr s i f nee . .
selgiat L atastiodt e TR Gl e SO en® g the required
erpirowhised standagds. Th@@fndéigatbl fAbivs frd@ thé/ﬂ&pa&hloﬂl 1220 shetddmpressed gas

wat e tot e requiyed environne st andar d The .
Stedd @ﬁ%%ﬂsé‘ ]Flt%v“/\fzgmftt;“o%“gﬂléatg SPar; ?fﬁ%%n sfoage ks ﬁ%g or 15 re-injected
infANPERGHEF RS systdpgam |t is possible to store the

condensate separately in storage tanks 118 or is

re- iThe egmBIdSSionmtenhbHcﬁf mwuescgedsagaﬂsp mysuef thlges to storage
conditiBh %%ﬁlge S%v‘ﬁph %%e‘lpréfle ably lg&) & ol AndC30 ‘F Phe compressed gas

pressure o e 3 P’a e condl?tlgon reqwrerrer?{
is ‘ﬂbnlexi'nnabeierpmfaad ad:lhl)beé hm;ttubﬂ:ékﬂQZmd@mmdnt-tdﬁ)ﬁlﬁ%clngr ﬁmmber 124.

CERREHL S e e SR PR P ]
Condg BRahi®ink %hin%gr 134 AP\ Bref ﬁst&%fne& %%h'n%té;éd’ @cﬁﬁrﬁ& ofa

to the condensate storage 118. In m Xi ng
nappal gapbasgdhliquid (NGR) solverigaBeaeetaneg Wllth ﬂiep@rﬁ@atev@mﬁ%ls mdhe 1757

apPlication, resulting in a gas-liquid solvent mixture referred to herein as a Compressed Gas
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natural gas based |liquid (NG&) solvent in accordance
Wth the paranmeters set forth in the 757 application,
woeeswriongssg in a gas-liquid solvent m xture refeCTa82006/026329

Jherein a_Coppr. o

iR oo RRR G Rt tive i Lo st qgineers, e COLT

gl Al ARt §t6red bh@edsliel inM) ragRDetesh lefdht l ﬂ)O?;isigrt@ oot 2150 ps1g, and at
a, range betwee abou to_ ab

ressures |
tepeAuLES P@eferglﬂza ing rafl%ﬁf@ve&fla e Eft%? f ylfﬁogf ang %}ﬁfj@referably
inRehvReBtwRBPAtout Ad°P o Jb@ula—lSOQF In18EniRE the WGL ™Qamixture, produced

preferably in a ran%lé bet ween about_ -40 OF to about
or ns@mi gayi C?lal?lﬁ?dn‘@lﬂt ligwid solygnt, gaa%feq%blx figpig ethgne, grapage Qgbutane,
or%ﬁlﬁfnatlmrg Ql%réo? a® ﬁmbl[b%&qné’\écﬁlberﬁrgﬁoﬂs o) We‘%t 18 QB referably at

preferab ui d et hane, ropane or ane, or

appEFETARlY ﬁgﬁan jg¢ Bgforabl ingt angﬂ beien b he Lrinplde Pt 30%

o P e A S BRIV AL BRI g BHTR sbou
15&&)5\9 toab%tr%é% mejy exdaitrae preéerrdqhaatl apprakingialy %% mel endprofegbly in

ﬁg% %ﬂgq)eﬁ aﬁé "16‘? ! ol t?aﬁ%u{ Y% op %E%f\@cﬁﬂl%lﬁlﬁgﬁtof g‘tﬁe@e opdr® and/or

Yo ND ane pre approxi nat 9
btms% mplrorandalﬁrbafaee atd mngerbesivaca @it b@%\m:é o dioot&O"/&@l%
to agﬁﬁf 30% nol . or a conbinatjon of eth

p r o Fanetoghdling the(tGlna sagmixiug ispreferanly dehydssfed Wﬁh 3 methanol-

wihtangesoe H&\ﬁ&ﬁ]nt ) Uinoik@&f@ﬂ"ﬁi’évef 18 pRlethyd@ts ek fo{ﬁﬁlhé’ In th®

chilling, s mxture is preferab

Piplg aysiang a3QM The Isfghé?lﬁﬂﬁ afidifyearovdesdhs qnalr%%qnéﬁmfeater effective
deﬁlﬁtygof thd Bk BE4bASe a%'d?l‘{eeaesﬁzganp}gr%(\!e%g‘%rowgé' B} §Srakd HBUuct dehydration

formng in the pipeline system 13 he NG. sol vent
cogtteli t i ve provides the enV|ronnent for greater

effective densijt the stor
oo ey B BRlstlenimiGadaR it et bt Hohilth thilfer 142 that s par
oﬂi&h&‘@éﬁﬁdﬂfﬁyst@ﬁmt% OlhicH fienpriowy Aoyhp@asdrS 94, \wesblerBich anfcumulator

[ asse ou a chiller 142 that is part
1‘@} nga ?@15? f@%ﬁpﬂ% V%D @%ﬂ WGS%?W(E%PF@%E‘!W stream. This
steMTHRATRS tHddbh e RRbLT28%44 omavD 1RGGHBS FhaRE frdhGheldrddarbon
Joul e Thonpsaon val ve 149, and energes as a one or two

Phasea ke pARPTPhess 8 asimadhiodhesnethanel roReeraionad sioretgyRicr 126.

T FoRAB6n piaSe fiGwS ©MRViRaih REABOLBQHS oR RASE-HELRI \;llh&l feed the
hydr ocar bon phase. The aqueous phase is returned

mpholdededated foprverisplduadle S’éﬂﬁ@ﬂeﬂmﬁ afe Toyptorethe @@@“‘ #ﬁemxture
£ PHOGRY B aRhaS Ko b Réé’s*?m%zé’d
1tg%sub keaders mh?c feed t e nan th%&gﬁ%gggg%?gg%%n
profereblycantainarmptbanobf weteomirgere it preent B@orizgios phihe CAAE™ gas
mdbtmM gas mxture, it is preferably introduced into

a pressurized storage pi pe or vessel bundle(s) 132

t hatintesdatiemaltlthe CEItaias nﬁxtﬂ@tulitaa@ipem veké lbuﬁﬂlé&déﬁ@h 132 is done

E%E¥gﬁ% vapohégatlon of the CEL ]%ks m xt uyr

Prig dRgagholgr vertiral inges Yﬁm“@égl %0&? tel“}eﬁt“éi“%g f5p1p ghegb-

he¥ @ $6inebitHAb EheSRMifoRINtdhIRe tap 19 Bﬁth@ bRkasak t}ie Bike 'T??&Sthe pipe
of a vertical stinger, vertical inlet or outlet |ine

13\2uﬁli*ﬁ ep F2d st Heplacing Huewe cedipled medanal o wats migRiorwithin the
£, 1he 2 ¢RI %ﬁoﬂfevﬁ@ %oghtg@m]tﬁezmgﬁf(ﬁch (DB Re é@%ﬂm bas mixture

he pi pe 132. The pi pe S, aci ng
anércwgwl@t R floture h?étﬂwanbt valvewéctse% ﬂm ﬂwféhw\ﬁ?GhT%gas mixture

is H eﬁf 8 ?igl:ltﬁ%neég?&eﬂg%esﬁ tph)%ﬁ’ %ff%&%ﬁtlﬁtg lwhgc%\‘ché:ﬁemt %te'r Has been

mani gas m Xture
shuttled
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and causes inlet valve closure. Wen the inlet valve
cl oses, the flow of the CG.(tm gas mxture is
wdizverwesd4to fill the next bundle of pipes or PESABR®G/026329

t an 2R et fycle HECBETT B mBhEe frdh hieanounteat and

1tsttangaatnre&lmaﬁslilg%ﬁ@5t asadsultl sYlﬁeartmﬁgteu fefthpetaBiRss add $eg§Hdlbg

as a result en t igher te es,are sense .

o BB A CCRL PR PP ARG T PRSI’ POy D e ther

coR@its RirfBAtbd Gia B Ydtskc @18t O tkipNIBB YroRPe top iiuted@ @Bl EHhSough a small
circulated via a recircul ation ﬁhgEWSS fromthe to

roffiru g CRATRIO8 VN gich maggpips tetpsefighof the COLm gas

mfxﬁfré ICERE ﬁfe'té?ﬂpe‘r'al”rhr‘é ol 38 CG’Eh i GRs ARk RhfiRs b LB‘f:‘eférl%\ﬂ’1:>1pe:11ne
nperature of the CA(tn) gas m xture.
fel@l@%‘@?@athe ceoled CERE" gampixiye i @scuﬂrat@@t tg oghey @a@ﬁ@ sbuadles and
ditIRESHME %qnﬂérl@@LTﬁ%a§ b ns %tﬁfn%os% Bendiqol ed CA(tm) gas
mxture is circulated to other pipeline bundles and
di splrasfébading pawasssBrhetdEhé CHL™Y ass ik diais displatddi ffonk the pipes or

ook bl el o B Bl BRe JopR B b USRI b e

pipdlite b BluptiAstiie Sibueds 2t B Ble sgRed CSLBegiegafutds aiplaced from the
offloaded to a market f gellne is |Ilustrated in
Pipqlie Slenn 220Hing a mqihangl-Briekmistire staged dhastaregg tistem &0 This

méthS1l-VeREmbite8Yd fighped PR!ci:BBatfs Ty 28 htbaiR Parfof the rogess to
nmet hanol -water m xture stored in.a storage system

obfai RIPFRRCHEIARATAHIEE- €)S Shever Bivden Sindlighied the ¢ %mﬁ@lamoohwafﬁg mixture
dlﬁil%@@thg ¢t %Mﬁuﬁ@frbm‘bﬁle th?giﬁﬁlpﬁﬁﬁs‘t& ﬁu‘ﬁdl‘épﬁﬁ for example Bank

|neterrperatures shown i |gure ,
L o Sioaing bnsiiot Shan it Fiatin Burhe shnv@pm pm@e athenfywater
mﬁﬁ§e [Ho¥ds %Ee%eré ﬁ’&%u%ﬁ BeQYst QQ@ tme& léns l% n§§> 3%3240 to
for exanp | e Bank to’t un oadi aCI

ln¢rﬁaSF ity meésuse The higheresiuse @p@pn@wa@s nuﬁereneﬁlhlaﬁ@uttleddorerse in the
t A8 S,
LSl B AP 22 S BU APHLAE Mbie
refitrc@ss of messiig@f theglﬁselacwmé pacssngﬁtcbmalpmmtre rednétionuwakye 310
%ﬁﬂgﬂen shuttled for use in the next group of pipe
es 222, for exanple Bank 2. CG.(tm) displacenent

IS a&%&w&& 3, Qﬁ’é&ﬁ&thﬁﬁl QhtePmB&SY il is tdu8cLdi s efe%%iand is
fluid passing through pressure reduction val ve 310

digniacgt fremaie pipeling gysfian 230 wingninert (Rlankatk 498 Aesh-anaitiogen. As

shBv tuPSt@p B hd ﬁﬁ%ﬂﬂaﬁo‘? wWafedd Hﬁﬁgre'lé"p&%e%% e P buidles 222 and the
di spl aced fromthe pipeline s% em 220 Using an inert

blgnkegk samjaingas theuipe tugdles 22dgeie ol shisa in Step 3,

bundiBnS0 g e Rl e 0 uctudes

sebaiﬁl@lineﬁld 2detidnafior f16cekRE, unmmaea@ @GLTMI gznsl gt Ol 6w Ofds18 the
in accgrdance W th thﬁ of fl oadi n rocess

lene AR P10e 8 Pessirar santghstatiog 3¢Y: é’(’,“i Pra eilgHe a}%@e@ggé’éﬂvea

whdi€it 6§ Silceg ﬁﬂ)t&@ﬂétm&ﬁlﬁséﬁnﬁ&i—% 8f fid 1@ Wpdrbda@ibnk A6ws to the de-
pressure control station 310

I peline system 230 to
et%mgﬁé? HoVEErepgat @Vmﬂ%ﬁﬁge@w ogRtig Prgdeminately ofgngthamg andjethane
is %ébaﬁ'ﬁe@% fhie hénvidMRoRPAREts rHaHeH"’ SroPhne! budies ESRGAERRDS

'ows to the deethani zer 312 whereupon an over head
“@Hpéﬁﬁicon3|stlng predom nately of nethane and et hane

The heavier liquid stream exiting the bottom of the de-ethanizer 312 flows to a de-

propanizer 314. The de-propanizer 314 separates the propane fraction from the butane and
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IS separated fromthe heavier conponents, nanely,
propane, butanes and ot her heavi er conponents. . The
wbemﬂvmsssul quid streamexiting the bottom of tRET/US2006/026329

h AR ROk Ay LR Bonfe B TBRE Bichirn Pl copiepregin o

cdbolee 3 bidrrirfed meck ﬂeﬂ&:&dﬁthﬁﬂ SyRh{ofi Itheh:onﬂd’n@ecl stledm is fed back from the

i R0 S SRR, Sl Scnpnsed,

stehmtfloes ¢othd gipsmcé s§§téxﬁ%§"$dl€enf adl ibasled ﬁﬂ B sdRa EtBfakél¥ystem 220
propani zer 314 colum as reflux and

T sy B peher QR Brodised gAs fo1bgwoTedgnd fransported. As shown

infStped Aoy S e ShE At ¥8tHes 8M9GL S0196R AT mbRad dMSvater mix remain
sol vent storage system 220 for reuse with the next

infsepagaie UL BiPg |bu@ﬁ168pfpwe *6th thprext lgadhef npfusaleon prpdeced gas to be
stérE@RsRESRGedAS shown in Step 3 of Figure 2, reserve
shuttle batches of NGL sol vent and net hanol -water m x
r edliha methaﬁ@piaﬁlﬁbtfﬁ)vgdiﬂgap ﬁomfthemepahdmmﬂﬁ BSis pased iR uph 4 keries of
ext tural rod as tq be stored
ne okt 57 Stm) Ve et s Bipebrt el Rigaressure of
tht hethdse/@hdna Mozt gasha tHe rPRIADS @agshlrg@heggas Brs @i a@Sn@fessor 324 (if
heat exchan ers (not shown %mWMere the tenperature

of
nepeséaré)a@ Jhe disgharse tempetaiyge 0 %mﬁ‘ghé%eéqﬁ]ga@e glpwtqi;l‘ gas is then reduced by
fleEhp anclcRblRaser Fdsow of gas is then raised by passing
the gas through a conpressor 324 (if necessary) and
t he T botane geh strearp @aaml the boftorn o€ theetpeapeniedri3d d padsésatarough a

hen fl.ow n hr h a cool er
oo $55whete | BE Relel i e b P O % ARl e
taglds)@Bdpani zer 314 passes t hrough a cool er 332 where it
is cogled to anbient conditions and then flows to a

c ondefdagieamof theutape ARl siearg passesthepuglpa sgbpiderdd0 And fhen back into
I t r . il .
i by R ARE SO RPN 8 e Db i F PP 936 10 he
migéngcielvs 322 and igiained with a siderstipumpéed!xention B Uradjwe@@nt and finally
| v I8 J. 0l Lr

mbhellh e Moo Y BB, e bRslsl Wnichy B L 88 B Reterably
betaldBlSWétdmmege— beetzmaéo amdr k%ﬁﬂBTm@r d0Ussiblvdedt of gast ent  of
t he asjggx can_ preferably he adJusted to a rang .
bet frd-g3g srowly temertsisliverpendeions for ploadipg tqpysceiving
flckhie £t ?élln@&dﬁﬂil 188Sbel cdnrie@ R Yo Aaloge,eg TRILYEENR i ﬁnqh;doﬁﬁb%ted to0

for offloading to a receiving flexible pipeline which
3%9136% @Uﬁ’ﬁ(é’éﬁeél&e gt S&’rﬁﬁ?of'g‘ﬁl@?é The buoy 328 is in

r ect and del i ver

st ons S8 PSEIE wkAclulTh B BOFPE o e el R Fffence o
spbdific emivelivhérnathbrast. ievdh, ldescdr) Hwildﬁhﬁthatweﬁ@rsembﬂﬁﬁdaﬂons may be

S nent er eof t will, 6 .however
m%§%%éﬁ9 Wﬂ‘ﬁg‘?%%?ﬁ Tz *Pnﬁﬁ 2&4 HRe ohile ipeenfigyd’ e?‘H’é’F &b
eresd’w idﬁovdﬁp Ia;l[dsdta galddia lﬁié:talﬂ&n@FBeraldﬂedgﬂdulﬁﬁt@@& ta@ﬂeslr&ﬁ Accordingly

nventi on eat ur e n rocesses known to tho

Mg VPG 2 ipt {928 TEHTCIFALS OrL T tha B G theyahpshad plamagd thois
eqdRskened. Accordingly the invention is not to be

restricted except in the light of the attached clains
and their




equi val ents. WktileM M 1. An integrated systemfor
bul k storage and transport of gas conprising a | oading
wand7msismg system adapted to nmix a gas w th arCras2me/026329

Sol.vent .to forma gassolvent mxture in a liquid
Wﬁ@d’%%&iﬁ?&g!m a contai nment system adapted to store the
gas-;sol veantn @i Xk4 bRt fof biflk 398 95&?&&1‘1@@&*@9 isi

t enper at ur egg%rssocsi%a?t ed vmlﬁt ﬁtgsgor age enS|t|Ségorl%pgr81n§he
gas -adeddwetind Nthixinglsgstérh adlapexdce misa dsaviti OlimgEsotientSto foresa gas-

f CNG for the, sang storage pressures and
Sofvgﬁtdg?‘ﬁlfﬁ?‘é’slfquﬁlﬁﬂe@m% P4r ation, fractionation and
of f ' i pg
oo AR BTl RN DA LIRSS QU IE s
tembaatuzadisngjatahithbteiagg degicefor thomas-sdlvambmixtary shag erceedsdhe
' ' I ' emar e
s ORRRALE B L. B0, BOG LA AR Rl ol
cl aiafeparsMd! RiclondliSn hiPeTEPMidg SYREMTor sefarRiny¥Bhd NS HBASHAE gas-
transport vessel. 4. The systemof claim3 wherein the
sopvenifaisB¥E vessel is a land based transport vessel. 5
The ,syst of . claiml erei he. cont ai nment, system
condr T sed e Spistsds Mt | Rl s opding AR AT Doy Forh men
system| andisbgeration, fradbhdtibnh ekl dffloatdingdystem atecinialtedtonradraaspdrt vessel.
pressure. 6. The systemof claimb5 wherein the | ooped
pi pét i ne Thysstem sl 2yésrein the Frpospert Hesss) isvempiang hapgddransport
ves¥ptem 7. The systemof claim6 wherein the
hori zontal |y nested pipe systemis configured for
ser gent i Mae §yistehtbficlaiy3 peeteit e BRiispEee Ressél iR bsePRssport
8. . The system of claim5 wherein the | ooped pipeline
°§§fst em conprises a vertically nested pi pe system
equispped L.eal i : j
£i117ng, O LR el WP e Byt B AIEEs looped
piffiise syainmend bystdnaivith Secivbhaateonifadilitées vempintair teypperetmtesd pressure.
pi pe systemincludes top or bottomside nounted
har dnar o Tha ysion cl?ygﬁme@rn @P iaom%pw%@? SYSHER FMTiSEY e d
ho@iizmgnmstg&?%@@swﬂgl udes vent and fitting free pipe
bases. 11. e systemof claiml further conprising a
dehy/dr at iTbasyseand ctaim dethechirathe hodwengiyg ngstadgripet system is configured
e ok The,_ s m of..cl aim 11 wherein the
fog%e%egg%%%gg%’ gtrtﬁr%{ﬁ%: ﬁ%ieasdjagélgipgﬁf'acenent nmeans for
di sl aci mge §RRmOIFSIaHR |5 \WRidteilihg 1d8p&d FipQMe sit€em comprises a
cont ai nment ‘system
vertically nested pipe system equipped with vertical dip tubes for an integrated filling,

AY

displacement, and circulating function.

9. The system of claim 8§ wherein the vertically nested pipe system includes top or

bottom side mounted hardware.

10.  The system of claim 5 wherein the looped pipeline system includes vent and

fitting free pipe bases.

11.  The system of claim 1 further comprising a dehydration means to dehydrate the

gas prior to storage.

12.  The system of claim 11 wherein the offloading system includes a displacement

means for displacing the gas-solvent mixture from the containment system.

13. The system of claim 12 wherein the dehydration and displacement means

9



13. The system of claim 12 wherein the dehydration and
di spl acenent neansntl udfe the use' of nethapo -wa'ter
woiaa7iwgssas a dehydration fluid and a di spl aceremntus2006/026329

i Al

p urgiyng @fe gﬂﬁmdéﬁpaluﬁqg Wﬁ théjalﬁplfy(%e i gﬁ'ﬁgr c%ﬁﬁ)nses a

The syst'em of claim 1 wher el
mwgf@wwmfutbebswcm@mélufdmsma@pumrhgag a gr 0SS heat

cont of f The system of, claim
ot othe BRiemLATSRa | SRR e Offlon BE ST caBFisSAAgnans fo
adyushhtgngrassr}@atgﬁn@ﬁt FRAYHI9& da9 1260 BTU per 1000 ft 3
of gas. 17. A nethod conprising the steps of |oading a
gas 160 bdhe sysiespdiclaind 15 mtherein the gmsyisatconesisie hdjusiabld tagvithin a
ra %fgﬂatt%ét%t?ﬁéh‘i’fgtp%r g(%o%?“o‘f o forma gas-sol vent

xture in dehydrating the gas,

storni7ng mﬁetm&@hyﬁgthemeastwe for transport in a

| ooped pipeline system recirculating the stored

gasJerdingargas tni bettianspotted oo ntramspom vemsedet er nmi ned

t enperature and. pressure, arating _ the gas fromthe

gas &H0g élmgawattlalhemdaﬂae%tcf op a@ﬁwl‘naém@@sre iy liquidygedium
foth,ansport vessel . 18. The nethod of claim 17 further

conprising the step of shuttling a displacenent fluid

bet welgnirginpéle: gab, t he pipeline systemto displace the

gas-solvent fromthe pipeline systemto separate and

of f Sto5ag thergés-goégent MKty s TRBSRE AN BlooBsdipRlLY sifrEh ei n

the _ste es. storing the )
I'Ti X tr%crlré;{l)la tﬁe 9[81're§ %Sr Sé)svenﬂmlxtl},r%ﬁ)grgalgtfun gﬂ)&%f e_rrg,%%%{ngerature
and lpoasture, 180 OF and pressures in a range of about 1100

psig to about 2150 psig. 20. The nethod of claim17
fur ts?@Fa“@éFh?rga%ffﬁ@ Wqﬁﬂsé?@@tﬁﬂx@@}%@tl ng a gross heat

cont f{h % g é 1. The nethod of claim
%‘to?fg ﬁéasgf"&%ﬁ‘ a4 IggFﬁs ht is adjustable to
W t h'Sn aATh&RBBPEr ARAUY 18B%: skl BRI PE hdBRQ aldispBicement

of gas
fluid between pipes of the pipeline system to displace the gas-solvent from the pipeline system

to separate and off-load the gas.

19.  The method of claim 17 wherein the step of storing includes storing the gas-
solvent mixture at temperatures in a range of about —20°F to about —180°F and pressures in a

range of about 1100 psig to about 2150 psig.

20.  The method of claim 17 further comprising the step of adjusting a gross heat
content of the offloaded gas.

21.  The method of claim 20 wherein the gross heat content is adjustable to within a
range of about 950 to 1260 BTU per 1000 ft > of gas.
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