WO 2011/ 034777PCT/ US2010/ 048352 METHOD AND SYSTEM FOR TRANSPORTI NG AND
PROCESSI NG SOUR FLUI DS BACKGROUND OF THE | NVENTI ON [0001]1. Field of the

| nvent i orwpQOO2ABTHS i nvention relates to a nethod and PEIUSAO10O#S352
transporting and processing sour fluids, such as sour natural gas, that may

be collected in reno ti Lt of Related Art

[ 0004] Acid fl uids arQ&F&ﬁiﬁéAgﬂigY%%ﬁgi#éRéﬁgaﬁgkgéﬂﬁﬂghnunts of acidic
gases such as hydrogen sulsfNgerecrEXReNsduRidgDENe type of acid fluid
that is encountered in the oil and gas industry is sour natural gas, i.e.,

natural gas that contains a significant amount of hydrogen sulfide. Sour
natural gas, which can b f ccurring subsurface
hydr ocar bon reservoirs, E%ﬁﬁééﬁggﬁﬂgC&?ﬁh@g%ﬁﬁggfﬁﬂfough a pipeline to a
gas processing plant. At the gas processing plant, the sour natural gas is

subjected to a sweetening process for renoving at | east sone of its content
of the [AQ@¥klogen sul fi de and/ br Figktofche bivexiiere.

[0002] This invention relates to a method and system for transporting and processing

sour fluids, such as sour natural gas, that may be collected in remote locations.

[0003] 2. Description of Related Art

[0004] Acid fluids are fluids that contain significant amounts of acidic gases such as
hydrogen sulfide or carbon dioxide. One type of acid fluid that is encountered in the oil and
gas industry is sour natural gas, i.c., natural gas that contains a significant amount of
hydrogen sulfide. Sour natural gas, which can be collected from naturally occurring
subsurface hydrocarbon reservoirs, is typically transported through a pipeline to a gas
processing plant. At the gas processing plant, the sour natural gas is subjected to a
sweetening process for removing at least some of its content of the hydrogen sulfide and/or
carbon dioxide.

[0005] It is often impractical to provide a gas processing plant at the location where
the sour gas is collected. For example, in some cases, the sour natural gas is collected from a
reservoir in an area that is not convenient for the location of a gas processing plant. Further,
it may be impractical to provide a gas processing plant for a single reservoir or well location.
Instead, it may be desirable to use one gas processing plant to receive and process sour
natural gas from multiple collection areas or reservoirs that are remote from one another,
such that the gas processing plant is located far from one or more of the collection areas.
Thus, the sour natural gas may be transported over long distances before being processed in
the gas processing plant.

[0006] One such conventional system for transporting and processing sour natural gas
hydrocarbons is shown in FIG. 1. The illustrated system includes four collection locations,
cach being located near a reservoir. Each collection location includes a metering station and
a gas dehydration unit. Natural gas collected at each location is received and metered in the
associated metering station. Water is removed in the gas dehydration unit, and the resulting

dry, sour natural gas then flows through a pipeline to the gas processing plant. As illustrated,
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[0005]1t is often inpractical to provide a gas processing plant at the

| ocati on where the sour gas is collected. For exanple, in sone cases, the
sour nat uweal20gas4173 col |l ected froma reservoir in an ar @aTiUSa010/0$83ADt
convenient for the location of a gas processing plant. Further, it nay be

inpractical to provide a gas processi pl ant . f or single.reservoir or

wel || c?psé?%l%ﬁ%?eﬁ’ﬁ%?aé%m?elﬁ S%gatﬂ@ &%%&8%{‘%%%’“6%&%8“3%@“15?%%‘&5si ng pl ant
to reC%hM@d@Q@oﬂ%ﬁ&@%%wﬁﬁ%ﬁe&%2Hﬁﬁha&%ﬁgﬁ§ﬁﬂh@g£§@ﬁb&sﬁ$?hﬁﬁt'0“ areas or
reservoirs that are renote from one another, such that e gas processing

pl ant i[800Hcat ed Fhergap precssing peantrippiealbf intldescasjuimmedrnt bor rerfearsingBhus, t he
sour naturflh%as ngé e tran§ﬁortf§?ov r lon distanc§€ befﬁre beiqg

pr ocessSed IATERE G nﬁ%@&%’g& DI ﬁ?m?‘teo%féef} & LTRls BRSPS st em
for trangpeptibEndng 4 HeHsH RGhSPMAt that usedh clgasicAlAH Qe PhRS sblSciti@wn i n

FIG 1. The illustrated systemincludes four collection |ocations, each
bei ng re@aYeenNR4ROTE acisliegapes Fompthe spug opfueEd ps nl horbaeibshtyipirelly aresivgs

eri ) . . | ) h
Tocar O FURULION: SRR LR RLMIL b MR AELBRLREAR vt
i s renovigdthieRotihetgaksgad g yitht atid sofvednhatisorbanict ddids fir@a whd dong gal, yherebgur nat ur al

gas then flows through a pipeline to the gas processiqg Blant. As
(0]

i |1 ust MQEBEE ARSI A B g APE /505 S0 B0 AB 15 CaaChTATE OpPPEIRAhE Cedn
recei V%Oﬁpé"c{f's-ﬁ@ltgﬁiv%hﬂg a@e Ko PabRH CGERYS tlfeﬁldleﬁ%rh&’{b 4 REId-A @Qdprovi de
a conbined”tlow of the dry, sour natural gas to the gas processing plant.

[ 0007] Tieerg the aprdois essoveg fizinatite solyeint didrgbyi mg¢nedamgelpsopvamnt Thor per f or mi ng

a sweetening operation to renove the ids fr th as. Fpr .exanple, the
Sweet orFRCPYGRBLENE G e sout Sy cam elbeBh Bbd et PR HafiE bt uses a
chem C%ﬂﬁ&‘}fr@ées@a}’ég.?% sSRIYERMAVEd SANRYE a QML riRE 16 kit gem@ssa from
the sour natural gas. e absorber typically receives the solvent with

littl e usoble sglay st oraduci. . e., as a sour gas-lean solvent) and m xes the

sol vent..wid-h the sour natural gas.so that th ol ven bsor bhs the acjds
from c HQ00  gadh Ok aPdisor i Rt RN AR EY 5 b helfbicn

W th anas 08 basediveBIHigN tupQb aBOUI 5YAS thdrcCand the 88Y6n BRSidel GAc&@avemt ) . The
sour gas-rich solvent Is then delivered to a regeneration facility where

t he acid@nibs highrasvedl, up shriaue 16l ajapare. Epedy elpctiaglepstiontiangecpivenydirollat . The
g BN SR05, TRHEAE AR gl SR ONSI G
sul fur Hednandgrptanited frat thepey Ia*oe@sia:gtps;@lnbg’a, rsourftainowuindier dpisetiuct .
[0008] I ope partigyl ar system the hydrogen, sul fide concentration in the

pressures to the gas processing plant, where the sour natural gas is sweetened and sulfur is

recovered.

[0009] The transportation of sour fluids can require special considerations, especially

when the sour fluids are transported over long distances. For example, some metals are prone

to sulfide stress cracking when exposed to hydrogen sulfide, so a conventional system for

transporting sour fluids may require equipment made of particular metal alloys. Also, since

hydrogen sulfide can be toxic to humans, an unintended release of the sour fluids to the

environment may be undesirable, particularly in certain areas, such as densely populated

regions. Accordingly, conventional systems typically include a variety of valves or other

mechanical devices to limit the volume of gas that could be released in the event of a failure

of any portion of the system. For example, the system of FIG. 1 would typically include

isolation block valves at various locations along the pipeline and at each of the collection

locations. The valves are normally open when the system is operating normally. If a failure
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gas can be relatively high, up to about 15% or nore, and the carbon dioxide
concentration can be high as well, up to about 10% or nore. Each collection
| ocat i on wartolae3ar7consi der abl e di stance, perhaps up to BETRISR010/0¢8352 he gas
processi ng plant and the collection | ocations can be in, and/or separated

fromthe rocessin mount ai nous [or densel opyl at ed

b oas. Opd sl & Bt Gaehindep PR St %ﬂﬁ?ﬁﬁhsef@lﬁe%w%cg%ﬁp fne at high
pressu rrﬁéﬁlutaﬁ bh §ut9§1§t1<9a!119(%§ %%ua&thlelp%mon IRE & stRewRANthOBlIUFAlccBRad AR

sweet ened and sul i s'recovered. [0009] The transportation of sour fluids

can requ¢W@ﬂ@@hnwmmr@@mspﬂgﬁat|ons espeC|aIIy when the sour fluids are

Sui 11 0808 feqs orSRIPHG GhBR sl ERT M aRys IR BT RS ShE 8 ent onal

syst emfaBfes CARAISH 86thpIGtSIAY CohdticAsn ARYor PREHOE of EHél Bt indRdSe OF costs
particular metal alloys. Also, since hydrogen sulfide can be toxic to

hunans, of PRCTgHPM pederemaingnarescdhe sstens god iftfognepsaddiiqnsbpainipiof passlie may be

undesi rf@ﬁ’\k% H gta' me@aew SEL R JBpERR tggg@ﬁgﬂﬁﬁgﬁg 398ch9§sﬁ&y of

regi ons ccor convent:ona varie

val ves sour ftider nechanlcal devi ces to limt the volunme of gas that could be
rel eased in the event of a failure of any portion of the system For
exanpl e, the systemof FIG 1 would typically include isolation block

val ves at various | ocations @t@@guubg(ﬂjﬁﬁ Hﬂﬁﬁﬁ@ﬁcﬁﬁ each of the

collection locations. The valves are nornally open when the systemis
oper at |[ﬁgl Hor mal |'Fhe dnfbodirhaits of the meleDlﬂfthbﬁ)gdﬂeTe?lB(ﬁfbﬂsz@mérﬁsl&ﬁBZ occurs,

. 9., other leak in the elin sone of the val ves can
ool odni i el g et 3ot B Sl SOT Tl St Py ot o
wher e tfgudal |s%§1rﬁ€&h‘§dr§éhrl§"d]ﬁe5’ér%ﬁ? %hlé‘l@'g‘iﬁl&&?@altedrlﬁ) 1%%&&5 H3vent
[ 0010] Whi | e the use of val ves can greatly inprove the safety of the system

t he valiveshe sour abizinl gosrpln soatessysthms eoh gtctheds pohcpnesc ol invgngioat the sowfgas he
system cre

ana bt eETaTal BFsRER Gaia SPERL HERORr &l o BRI S el e
exi st's tf@kpated inPERMIGoGYEs € MhE 061vEntaREPRT thdGveattdind 6 &8 pravgdsiira f | ui ds.
SUMVARY OF THE | NVENTI ON

regeneration device, which can also be located remotely from the collection location, and

which can provide solvent to multiple collectors of the sour fluid at different collection

locations.

[0012] According to a method of one embodiment of the present invention, a sour gas

is collected at a collection location that has an associated sweetening device. A solvent is

delivered to the sweetening device from a regeneration device remote therefrom, and the sour

gas is treated at the collection location with the solvent in the associated sweetening device to

form a sweetened gas and a sour gas-rich solvent. The sweetened gas is transported from the

sweetening device to a gas processing plant remote therefrom. The sour gas-rich solvent is

delivered from the sweetening device to the regeneration device for regeneration therein. The

regeneration device can be collocated with the gas processing plant or remote therefrom.

[0013] In some cases, the sour gas is collected at a plurality of gas collection

locations, and each collection location has an associated sweetening device that receives sour

gas for treatment therein. The solvent can be delivered from the regeneration device to each

of the sweetening devices, the sweetened gas can be transporting from each of the collection

locations to the gas processing plant via a common pipeline, and the sour gas-rich solvent

from each of the sweetening devices can be delivered to the regeneration device.
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[ 0011] The enbodi ments of the present invention generally provide systens
and nethods for transporting and processing sour gas, such as sour natural
gas fromwonatwms&l 7y occurring subsurface hydrocarbon r @S&0seé10/048852 ch can
be treated by introducing a solvent into the sour natural gas. In sone
syste met hods of the, present inventiaon, the_sour gas can be treated
at t hf@@féﬂ | ocat ﬁ@v&tmg@ b dirogiad thrauginy iEEpealeebaiam Sheet ened
gas I's sWe@!%ﬁigl%rdegfée laR§ tRas BloceQitlg Mas; thIREIVER! 4RBE USRI Pk alsBEorRMeEt eni ng

can be provided by a regeneration device, which can also be | ocated

r enot elpypdlingpetvinen dlod tegotaraionl dseime iand theamgeishingrlegimn, gnddlré shair ged-tient t o
mul tiple co%%e tqf§ of .the %Qar.f.uiﬁ%gt d'fferept.collecti | ocati ons.

[ 0012] AQLSPHIARP B L TR KoMBE PEITUN RESEF RIS PSP P IE I5ViE 8R! Nenvent i on, a
sour gasgdnsriohldecicedindonit s Betsive@Btch@F@dsiaad sbitalashidh saRe@Seadkat ed
sweetening device. A solvent is delivered to the sweetening device froma

r egenertenpRATtedery jadrixed pipse Multbingf qogrnompigclinge Lo (i@ trgasportshe yeetengd ges t he

col | ect} I j i V. i ] (o]l i.hg device to
Form & ‘SsetORSHE Toido L UBISRRLERN phdbel 35 AR AR AIBELENLNS C°V
transpdooey] fromThsosnestoanibageated beénjtaing thasoup pacaristhagolpt@iifitoracnot e
therefrom The sour%gastrich solvent is delivered fromthe sweetening

devi ce ¥R E el lsetighlogaiande forgr the sysrienest a9 and paipreaprrichgelvent. In

r egener(?'hiegg?'g%}rgh% F%%i%f :Hﬁs £ drB%éht &ty %@t&?ﬁmﬂ%%cﬂ{c@& ?r%ﬁ 5‘901{%%@ 3F or

remote ther n so ases, t sour gas Is collected at a
pl ur al irhgredfianga? nobigract parubiocatterarfshe srud geatoh wmatdneof ieenthhio8dt i on has an

associ at ed sweet eni ng devi t hat receives, so as for. treat t therein.
The. sol VAHESRS REIOEPPEPEfe PP ErF At cyEERA e SRR OV 6L of t he
sweet eniRGtcASY b In ahdtBerWBRHRN R Qa8 LaHAs RE &Jo?@@_ﬂﬁﬁ&é Béhidrt @me gach of the
collection |locations to the gas processing p?an via a conmon pi peline, and

t he sourdusad fronth catntenmore trandAgpnodt thtreousgestoené¢angend el lcsethat dh pben
del i ver éo(g@g [e gneration device. WD 2011/034777PCT/ US2010/ 048352
[ 0014] sﬂ%é%éﬁ%g gas can be transported through a first pipeline between

the swgedmd)i ng denvdcoadiagth 4rdehcd ambpdiaras siskgemliadltdestadwliseby ant cotlattide
delivered via a second pipeline between the regeneration device and the

sweet erlper§ion At deconfigtred e calingt sy gay. iagh a serdienng davicpat tierelastier via a
third npaghhafd ‘f‘ﬁcﬁ‘g &Eh{et‘t%d? %tcgﬂécgcgf 1 FURR RO gou&; 0&s fr&%‘%ﬁ@ Ec?ﬁécgo?. hy! ce.
I n some cases, e sweetened gas and sour gas-ricn-solvent can bDe
t r ansposteetdng d@vitk xecbnfilgasd td kroatdhé soua gaowitha spupelstiee, sobvegt to fomtr anspor t
t he sweet ened gas and sour gas rich sol vent t%>a ﬁollocated gas processi ng
pl ant éﬁv@eyeg%%rag ARUGEAs TR solvent. For example, the collector can be configured to

collect sour natural gas from a naturally occurring subsurface hydrocarbon reservoir, and the

sweetening device can be configured to treat the sour gas by introducing an amine solvent

into the sour natural gas. The system also includes a regeneration device remote from the

collection location and configured to deliver the sour gas-lean solvent to the sweetening

device. At least one pipeline is configured to transport the sweetened gas from the

sweetening device to a gas processing plant remote therefrom and deliver the sour gas-rich

solvent from the sweetening device to the regeneration device for regeneration therein.

[0017] In some cases, the system includes a plurality of collectors and a plurality of

sweetening devices. Each collector has an associated one of the sweetening devices that

receives sour gas therefrom, and the regeneration device is configured to deliver the solvent

to each of the sweetening devices. The pipeline can fluidly connect each of the collection

locations to the gas processing plant via a common pipeline, and each of the sweetening

devices can be configured to deliver the sour gas-rich solvent to the regeneration device.
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[ 0015] The sour gas can be treated by injecting the sour gas and the sol vent
into a mxing unit at the collection location to formthe sweetened gas and
sour gas-wopchigshwent. I n one exanple, the sour gas hasPaThpdIo®essssul fi de
content that is reduced froma content of nore than 5.7 mlligrans per

cubi c of t sour,. to. ontent .of. less than 5.7 mlligrans per
cubi ¢ nO0EY of 1 Al eeR g8 pE a8 A i miRing R Ly gngadns e s EPPed to a
sweet enpdicgand tHohad PRIRRInEXNAMbLrardsPErtRB ke SAR1dMRE ofs RYHNRIGNFHild de
content that is reduced froma content of nore than 10 ppm of the sour gas
to a caoleveato tic dagprocessang plantppsacofid pipelizmdeit bnwdnegiing thodgejetsor di ng to
anot her, enbodi nent system i.ncl udes a.collector at a caollection |ocation
that 1 <eEBRAnG IRay <eBnib-Eit ol Gl ng Rt &R re s R R vsPlle ' he

col | ectth@pwéGahd @ébi@ﬂdnd11thiﬁl%ﬂpélﬁiéﬁ'ﬁﬁdl?féoﬁ&cﬁﬂg‘t}&@kde@t%hm deOick ea®inee the
sour gas fromthe collector. The sweetening device is contigured to treat
t he soursgastinnuavise &yeligeiing thasous gryeak selsertdiom tesweetcainadeyas tag a
sour garé‘édef’a@ioﬁ‘a%%gt In s%%e GXATRS st&l}ﬁ?&&!iés%céo%{m&?@ @?nectﬁﬁ'tfik gured to

col | ect "sour natural gas froma naturally occurring BbsUrt ace hydr ocar bon
r eser vajohfig@nd td eeciswer ertcrged g abd thasoub gasact sdduwnednd tahgpeatthd he sour

gas by introducing an am ne solvent into .the sour natural gas. The system
al so i meieagaed gasag dheyont Rentiehbsal et peaBYiEed 135 tWE- col | ection I ocation and

confi gtipﬁpbrf o del 'h%%gs&&ecaﬁa b i8asd @a&iﬁghﬂwm& e%ﬁéaaoﬁmgﬁ&mhagisdevi ce.
At | east one pipelin

I's configured to transport the sweetened gas fromthe
sweet enionfjguted icective andyasx thesowsgisngd Heasotir gasatogresdl vt &f foomthand del i ver
t he sour gas-rich sol vent f&onht he sweet eni ng, devi ce to hhe regeneration
devi ce SFEFCPE %%eaf@tspwaﬁﬂ@ SPIYCNt dB PIPF (S8, e&%%k&",r “¢hec § gglfﬁdi el udes a

pl ural igryvigé tHeQbliesds Qb theatbeRnigWedlck Withof hyRHESIhQRI ML BaMhESSmolsakdh
col l ector has an associ ated one of the swe€tening devices that receives

sour gas7 thidigesrsorer calid mdter of dlpetear gas and thieww etening domde iggedtural el i ver

t he sol vent .fo, each of e sweetening devjces. . The-pipeline can . fluidly
Connect EReAh O PREnRb AT RRREH IR, Mg R S PR P Bl cant Wi a &
comon rpétpedf the swediched @@l thdrelyheons e eRd fgr deviotesveetfedgasc dnfotigur ed to
deliver the sour gas-rich solvent to the regeneration device. WO

2011/ 0345@7111@13P11}9%@1®P@@885@g1{f9@)'§98]f¢ﬁ@6 phopenr ges(te thecareetonangudesics wifhy at

pi peli rhg,rngtéh%PﬁdS OBNEG it ﬂ%{lz‘r@%&rggfs s s&ﬁ"g;agﬁn&‘ﬁl% shGeHiAs gobige gssing

pl ant f ansporting the swee romthe sweetening vice to the
gas pr apefigimd tplednte tha hsdogadsypiipetintant bf thedbyr ganmést thag 10pent @kaer at i on
device and the sweetening device for delivering the solvent fromthe

r egenerS¥FGARC %%?@éret%és CPRETURRRE SAVTRRS dR 9 Swectesd a8 third pipeline fluidly

connectppgyt he Sugel &k JeKiaGeaaRdod s ELIBGHBAL Ot dcor del i ver ing

t he sour gas-rich 'solvent Tr the sweetening device to the regeneration
devi ce.subseqearteragsmeisqf thégassops the mimpldladdewe shacwnmpatupm @fehé gas i halucédsor

OO B e S A0 S B R G Ryl ond,
flui d. cach can be reduced. In addition, the safety of the system may be increased, e.g., by
sweetening a gas before it is transported a long distance and/or through densely populated or
otherwise environmentally sensitive areas to reduce any risks associated with possible leaks
from the system. Further, since the sweetened gas may be less corrosive than the
unsweetened gas, the pipeline requirements may be reduced, potentially reducing the costs
associated with the system. For example, it may be possible to use a pipeline made of a
particular material that would not be acceptable if the pipeline were instead required to
transport the unsweetened gas. If the regeneration device is located remotely from the

collection location and/or the regeneration device is used to provide solvent to multiple



[ 0019] The system can al so include a mxing unit at the collection |ocation

that is configured to receive and m x the sour gas and the sour gas-|ean

sol vent twof0rm3stie sweet ened gas and sour gas-rich sol PEMUS2010/04838E cases,

the collector can be configured to provide the sour gas to the sweetening
n sulfide content of nore than 5.7 m.lli

device wi.th a hydro rans per
cubi o rrollgstorsy the ﬁéergﬁapst@&heawate%dgwﬁ?%ﬁ%w TgeyGed by eém%%’fni%gﬁ? %epdt 0

reduce hhe pAEAEGN IS th e 16aRdeRtadf collB&ichabEat@@s to | ess than 5.7
mlligrams per cubic nmeter of the sweetened gas, thereby converting the

sour gas to a sweetened gas. In other cases, the collector can be

configured to provid teni ice with a hydrogen
sul fide content of ngp%ﬂg“gﬁy?éggﬁﬂfgyﬁ$§g§¥§ﬁgﬁ§égﬁgg§¥the sweet eni ng

devi ce [pg21gonf i guAGnd Bk BeleEiBed he iﬂé‘ﬂfi@ﬂﬁf%&l@%afl teii@s Geftk @Rt wafl nbReesour gas
to less than 10 ppmof the sweetened gas, thereby converting the sour gas

to a svedcdndr aasmpPoORDIBY iRgrewhishiarnat mecegansilndravetogpee.gnddiceein:
| ocat i ]&Bézdﬁf col liget i 90, (&t aﬁ&‘Qﬁ%ﬂﬂﬁﬂ%at&g%"c%ﬁ%n&igﬁh S 's"'t%m%ftr&?s@oﬁﬁé
e egasisre I'mnated. In

si npl i since thé sour nature of uced or e
t hi s wand prdressiysicimnataeal ges hpttoealborgpt ential ly be sinplified, and the
costs of each can_be reduced. .In addition, the safety of .the system may be

i ncr ead883le. g., (- Snertdrmiatc dicyasuEripee sour fludiranmosing ey RrosesHgS

i st ances AAdlcelrdhl 1890 ABORRI N BORUpRLEH ienfibfieii se environment al 1y
sensitive areas toO reduce any risks associated wth possible |eaks fromthe
syst em[0624]t her, HiGndes 4 hehesarevenadlustasingmysobeflid ssnsmrigsandeprobasing he
unsweet ened gas,,.the pipeline requirenments my be reduced, potentially
educs e et Eoing B Rrap Gt IRy So LR RS exanpl e, 1t oy be
possible to use a pipeline nade of a particular material that would not be
acceptable if the pipeline were instead required to transport the

unsweet ened gas. |If the regeneration device is located renotely fromthe

col l ection | ocation ti | i ed to provide
solvent to multiple @@?Qﬁq{ﬁg§§$?%ggﬁﬁﬁﬁggqgﬁgjggggbﬁgﬁfectors, t he overal
cost of[obdry syst emciteheiEbediodaidwoRill Bl ethdymeleifailypéreingftéheitineed for a

regeneration device to be |ocated at each collection |ocation. DETAILED
DESCRI PFie@ycoto hREcemmanxog droumes Havibid somges bgewt pil segodimentspfdhg i on in

gener al. Ny, fere i . . . i | NQSs,

Ohi ch AR o HoRRCHRA hls ROMCBE IBEE ol RERATOIRIEATHRFULS: ¢
schematshouMinewbé tdnggticdis lngitad wahy enbodimahts Sytsfbamhtein; rathas fesd | ng and
processi ng sour natural gas. hydrocarbons;. [0023]Fl G is a schematic view
i 11 ust re&t Oﬁignﬁlt%@ﬁrpr@r‘fl@ﬁcﬁsqth%mgla&ﬂﬁ%reaw SﬁP%fEé@E‘i“‘r?B?e legal requirements.

Like numbers refer to like elements throughout.

[0026] Referring now to the drawings and, in particular, to FIG. 2, there is
schematically shown a sour fluid transporting and processing system 10 according to one
embodiment of the present invention. The system 10 can generally be used for handling and
sweetening sour fluids, such as sour natural gas that is collected from one or more naturally
occurring subsurface hydrocarbon reservoirs.

[0027] The system 10 can include any number of sour fluid collectors. In the
example illustrated in FIG. 2, the system 10 has four sour fluid collectors 12a-12d, each of
which is located at a different collection location 14a-14d and configured to collect sour gas
that is provided from the respective collection locations 14a-14d to a gas processing plant 16.
For example, each collector 12a-12d can be a device that is located at the site of a
hydrocarbon reservoir. Each collector 12a-12d typically receives the natural gas via a well

from a naturally occurring subterrancan formation that contains natural gas. The collection
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system accordi ng to one enbodi nent of the present invention; and [0024] FI G
3is a schematic viewillustrating a sour fluid transporting and processing
syst em acwonrding4176 anot her enbodi nent of the present i RCEAISR@N/048ETAl LED
DESCRI PTI ON OF THE | NVENTI ON [ 0025] The present i nvention now wi |l be

descri hed nore f ereinaffter with ference to the acconpanyi

O oo nSchdRt faa-La0 Garls RhBR S OB hedhio Siendics “Br (o aRs A o
shown. dondasd. 12thi29 daﬂ%@%ﬁf?ghréﬂiﬁb B ehagh,e s'tﬁ'at@&)‘c o b8 agRtredtor me and
shoul d not be construed as limted to the e odlnents set forth herein;

r at her ,rescinecies adideremenatts obhe@nppovésdewirso that this d| sclosure will satisfy

applic | egal x.equirenmepss I ke nunbers ref er to like el nents
diratiis PR o I g AR P A R ST R B
2, ther®nirslling MRNBéW eatHelhafiR@WAs AF§0Kandpld)lefcht doNBSPP124-02d aaapbd%p@e@lssi ng
system 10 according to one enbodi nent OP t he present invention. The system

10 can iBeHés Almsenee siatean thefrreerayrslal iy ahepus welstd gpnomcuesayelr §8a-18dch as
sour nafyra nl%} The 2 dhRlrd e ﬁ%ﬁh&%ﬁ@fu?t@%&&%&% %}o&”c&l&&fs ﬁ%gwwg

subsurface on reservorr stem can € an
nunber thé sap lnﬁtufrdl lga@ltm@lghemti@lumf tha cblﬂt&tcﬁfxlamllm vid husilittcapgpd 220-R2dG 2, the
systen110 has four sour fluid collectors 12a- each of which is Iocated

at a dilPPtlent cotPwestrynag dedss #4m2adis tmaala/nlecaé%% gen eRllochor Bcridt  sour
gas thafysl fgRHAY egﬁﬁaf'tfa(ﬂgns%@teﬁ ﬁ%ps%ﬁ} héfﬁraﬁgés ejﬁg s%eﬂeﬁ g 913@ 244t §4&4d to a

gas processing p For exanpl e, eac ctor can
devi ce dahat cosndctedad édt ailetthelZn-12d vif tlae duytlit prpaﬂﬂa-ﬂmemé wmﬁgurecEmc h

AT S W - IR N TN L

col I ectdy@hgas. This sweetening process removes at least some of the hydrogen sulfide and/or
carbon dioxide from the sour natural gas to form a sweetened gas.
[0030] Other equipment can be provided at each collection location 14a-14d for
further processing of the gas. For example, a dehydration unit 26a-26d can be provided at
cach location 14a-14s and configured to receive the sweetened gas from the associated
sweetening device 14a-24d and remove water therefrom to provide a dry, sour gas to the
outlet pipe 22a-22d.
[0031] The sweetening device 24a-24d can be an amine absorber unit, which can
include a mixing unit at the collection location 14a-14d that is configured to receive and mix
the sour gas and a solvent. The mixing unit can be a conventional mixer that mechanically
mixes a flow of the solvent into the flow of the sour gas and/or a conventional absorption
tower through which an upward flow of the sour gas is contacted with a downward flow of
the solvent.
[0032] Various solvents can be used for sweetening the sour gas. For example, the
solvent can be an amine solution, typically an aqueous solution of various alkanolamines,
such as monoethanolamine (MEA), diethanolamine (DEA), methyldiethanolamine (MDEA),
diisopropylamine (DIPA), aminoethoxyethanol (diglycolamine) (DGA), or mixtures thereof.
The solvent is typically provided to the sweetening process with a low content of hydrogen
sulfide, carbon dioxide, or other acid gas that is to be removed from the sour natural gas, i.c.,
the solvent is provided as a sour gas-lean solvent. As the solvent removes the acidic gas from

the sour natural gas during the sweetening process, the solvent acquires a higher content of
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WD 2011/ 034777PCT/ US2010/ 048352 | ocati ons 14a-14d can be renote from one
another, e.g., mles apart in sone cases, and the collectors 12a-12d can be
confi gur edOR01WB¢B7Vve natural gas that is output from diPCTAISRIH/048SEr VoI rs
or different parts of common reservoirs. [0028] The coll ector 12a-12d can

I ncl ude, equi. pnent. for_nonitorin ana{or coniﬁollin Lgﬁ fl ow of the natural

gas. FJPC &Rdinsee i cede ReBIq BIUbESTBHL OIYENE o Hhgour gis-Heh solkeNt Giebe o neteri ng

stati or}_egéaﬁ;até@&ﬁliemh% tht QWARIgaS et NAhME RO MRS HnABURA 1 BR MREfnhEa- 18d
via an inlet pipe 20a-20d. The netering station 12a-12d neasures and/ or

cont r olgodeigas 4 sowr ghs-tehe selwent. nat ural gas through and out of the collector

12a-12 14 an outl et pipe 22a-22d.. [ 0029] A sweet eni n vi.ce 24a-24d is
Lot calMflocar edhabmeReRBF Fuddunt Pt oh FHI AR b PSR parciai 1y
sweet enutfitR S cABbH HRIxidFFom THEScBNRALRN AN 16 QY66 JAtattddhdticamhde
connected to the collector 12a-12d via the outlet pipe 22a-22d and

conf i guMedtepiBmEeeEsy eanreude| agwridfularieidsgss copfariyalt Igss? picgetehiacdol | ect or
12a- 12%2{&% b §¥elow?h prge\#gtt%h‘gmﬁgi/ é&ﬁeﬁﬁj For 1d1h RoMBELEI OB naGERS

removes east sone rogen sulTi de ’and/ or car’bon

t he sougas nakivedlby gascdliecioo i 2a-a2d¢ Weed kydrdggiasalfideQodhObhaoreahan prent can be
provided at each collectiopn |ocation 14a-14d for further processing of the
gas. Fdpillgrams per cuRiapisHphHE spurgefuwralags (merpuredit 68 “brad pyabpolttc each

ocat! Sl e o SaIv U gpieeeun o s R A e

a dry, rsdwre thabydrogantselfalsttd etcoptiepeof2a-tRAdS. 7 pG0Ztdrihecrswkietnegiemy thievi ce

24a- 24(:|svvce(é1 engcf'\ ga?sn(maeggurllrgd g’[b6%oor15ba%rd alrjlrglibgo’lutvevr]?)ilrecsrs]ulr%ao'il 14.7 psi). In this way, the
sweetening process can be used to convert a gas typically characterized as “sour” (more than
5.7 milligrams of hydrogen sulfide per cubic meter of gas) to a gas that is typically
characterized as “sweet” (less than 5.7 milligrams of hydrogen sulfide per cubic meter of
gas). In this way, the sweetening process can be used to convert a gas typically characterized
as “sour” (more than 5.7 milligrams of hydrogen sulfide per cubic meter of gas) to a gas that
is typically characterized as “sweet” (less than 5.7 milligrams of hydrogen sulfide per cubic
meter of gas).
[0034] Alternatively, the characterization of “sour” gas can include gases with more
than 10 ppm hydrogen sulfide (e.g., 50 ppm or more), and the characterization of “sweet” gas
can include gases with less than 10 ppm hydrogen sulfide (e.g., 7 ppm or less). In some
cases, the sour natural gas received by the collector 12a-12d can have a hydrogen sulfide
content of more than 10 ppm of the sour natural gas (e.g., 50 ppm or more), and the
sweetening process can remove hydrogen sulfide therefrom to reduce the hydrogen sulfide to
a content of less than 10 ppm of the sweetened gas (e.g., 7 ppm or less).
[0035] The solvent can be provided from a source that is located off-site from the
collection locations 14a-14d. More particularly, the solvent can be provided from a remote
regeneration device 30 that is configured to deliver the sour gas-lean solvent to each
sweetening device 24a-24d. By remote, it is meant that the regeneration device 30 is at least
0.62 mile (1 kilometer), and typically at least one mile, from at least one of the collection

locations 14a-14d, and typically from at least multiple collection locations 14a-14d.



include a mxing unit at the collection |ocation 14a-14d that is configured
to receive and mx the sour gas and a solvent. The mxing unit can be a
convent i oN@l20n/03¢177t hat nmechanically m xes a flow of th@CTalSeeni483n2 o t he
fl ow of the sour gas and/or a conventional absorption tovver t hrough whi ch
an up | ow of .t he sour s is._contacted with a down of the
sol vent 083{({3032] VaEFl}ec{ﬁ%e@EﬂtK?gﬁP%w%éﬁ e aaflamlwgﬁr@m Wﬁ’éﬁ%’& fas.

For exaigml&tiohMedcs Rk ey 9@/51@% eﬁﬁn@ma@@arﬁpé wequlthetsmeﬁ%ltue Wee@aﬂ@g)us
solution of various al kano am nes, such as nonoet hanol am ne (MVEA),

di et hamyb@cm? perfqroed)n thmwmemngtdhawgi Ha- 2. ('NDBRAine geicdpr é‘pyammmee (DI PA),

S ypithardty earoe auet e RLRTNBE ue s i s RIS B R or T

hydr ogaguseu!Thie dgur @MUt PoohtiBe affincOddhSFatctUi0tafdS dehvadred ® 4 rther 1 enoved
fromthe sour natural gas, i.e., the solvent is provided as a sour gas-I|ean

sol ventprogessing dovges 42 92- raabive foramrg plentdhet lg@gdqsmmmt swhras gavlivial gas
during | e of 7
the g g&eve?\ﬁ% @@étfbganﬁfo?%%ﬁ gas t&%uﬁ&lt‘ﬁ%ﬂgT“ Y ?\Bﬁm ésﬂ{%]c{eevgcgl’}trz cgg s rich
sol ventremane the suEgengl,akagd ampnwﬁmmalr(glatmoa@ss tﬂ@rtcogaanﬁ@ tHeanyidrdgaer ef r om and
then reused in the sweeteni ngﬂgrocess as a sour gas-|lean solvent. [0033]1In

some ca¥dile ffoe thagerine At Htiosdcragral ey &lapydputde. foR &shYengs- sul f i de
and/ or on di r Fav - Or

alter n éj t heq)s? g%eﬁe%i%’lgﬁl@ﬁ gldggﬁ&rdggﬁce ath%)gorl?lggtﬁdg?ﬂlgm d gas

cont entre@qpea{tlohelasﬂce a0 pr‘éldebkbesqmpné@baanmJMa-Md qral ﬂoetrampartmlgehkeismemanpéd

content. Eor le, in t he sour . natur S rec |ved by the
SOl et Tipm s apleion W AP LBATEC o 1S rRg Rt P p e I3 eksiirle 5
m |11 gr@B®RnREFIGUDIiE @g@&h&h dfebi%e 39 ldﬁd RRUAS ?{ocgﬁs%lg(p@ﬁwe%ﬁ b@tlocﬁ%dF and an

absol ute pressure of psi), he sweeteni ng process renoves hydrogen
sul f i descpdretebf framone anetbercmdicheh twrdxteig dronsihcicodection lecabont B 14t Adisy t han

57mII| ter of sweet F and
an absdlite® F2eBElh EXEa B8 S e AMRAREFE S R Do TRe R b o R “can
be used 4dund MY &fstprécegéitg Pl DRlchy be baifaatal tb ZRds st ths Owecter{ddiag flohan 5. 7
mlligrams of hydrogen sul fide per cubic nmeter of gas) to a gas that is
typi calthyseerienies éevises d4ad4ddoihisreas prassssinglantsloy Sepend apddisd sipchyesr ogen
sulfid n rogcess can be
used t?%gﬁsgl{rj&tgnd;%ts& p%ng a (hy Chgl}egg h%rsly}@etgn&g%@zl\é%gﬁ ini'}?%t%t an 5.7

m | | i greatisctivh lhcyaﬂ]pﬁgaa-lgdlaﬁdd& ngasnewioncdemeé 80. @he gadnd p@ean@Mcamm is

typical | y_charact I’IZ d as "sweet"” (less than 5.7 mllig of hydrogen
sul fi déOBEgureé.m ée SFT giadgan S[Ob‘@@h anttE? FREERFalign detVI‘*Fé’%@Harﬂ‘a“ct erization

of So%vee&ﬂﬁl Qﬁ(’wb@ﬂd@@d Qﬂ&% tl‘MrEl 53 ;5%@36 Bﬁﬂbel&n@i%ﬂ?eﬁw HOBRR ML de

(e.qg., ppm or more), and the characterization of "sweet" gas can include
gases Vgthlcheebleﬂﬂfanm Pyctchygrdeyex 2dai2diddeck ®. the reg?éntpxpmmde\h@sﬁbforl n somne

cases, the s nat.ural .gas rec t.h ol l ector 12a-12d.ca

hydr 0T POATTTH: Crie B it L tihalf S0 BHICT S He s GRSt OPG) BHET (e g.
S0 PPMRAEsaIBY, @hd caRhi é”!ﬁe%‘ﬂeﬁ 8icas M&ﬁ%ﬁwﬁ@ﬂhﬁ@é@é@ byl gRhs sul fi de
therefromto reduce t éf}/ ro en sulfide to a content of |less than 10 ppm

of the @M@t@de@t@as 14a14d. Ay ﬂppmat@d in EKs )3, tcoogBmtien soviveAd cambe be

provi ded Oca?e tﬁ%ré:a% p%ohc%gsnllgspﬂagc%t ed off-site fromthe
[0038] In some cases, the sweetened gas and the sour gas-rich solvent are transported

from the collection locations 14a-14d in a common pipeline, i.e., in one or more pipes that
are each configured to receive a mixture of the sweetened gas and the sour gas-rich solvent.
The fluids typically include different phases, ¢.g., the sweetened gas may be mostly or
entirely gaseous and the sour gas-rich solvent may be mostly or entirely liquid. Thus, when
mixed in a common pipeline, the sweetened gas and sour gas-rich solvent can form a mixed

phase fluid that is transported. For example, as illustrated in FIG. 3, the pipeline 32', which
9



collection | ocations 14a-14d. Mre particularly, the solvent can be
provided froma renote regeneration device 30 that is configured to deliver
t he sour wax0l@aw7730l vent to each sweet eni ng devi ce 24aPeadis2@y/oussavte, it
is meant that the regeneration device 30 is at |l east 0.62 mle (1

ki | omet %]l andt a IeataneQ A fromat |east. one of the

col | ect T8y IcQRHCH h? ﬁlef& ec“é?ﬁ OFIBNE 1A § ¢ e gag RIQETSSIREIAnp I G 1S

col | ectiofnehie & FB%e Ibankafinc QAR HRAATLEREY 445701 84048357 [AR36) The
regenerati on device 30 can include an am ne generator 40, which can be a
conventthosadeteisdigestof the gsmmipbqssmg plamt &6ri H@etbméatch%}f?abfiﬁdj@@dquhct he sol vent

R T e DA D e R e
sweet erdoife et @@eaéﬁngasvlaéswﬁemraate@cﬂ QflcaiBrBctin 14QUsid-to Tike sour stream

output fromthe am ne generator 40 can be delivered to a further processing
devi ce ragenceatign degice 30 f he fagengratipnpdeine I0hwhichrig Felipsated gtithg rgéﬁpr%@ﬁémgas a

sul fur Sﬂ; %1;{(1 % ﬂny&f%p(lesgy)tha%%y f?trs%@pélﬂ}e 329 ?sscoﬁlﬁgﬁteg?@%elw& te GO, é@s-rlc

proces evi ce an renove t a conventiona
C aus pobeesfohalc ooriaiid d@ldemakmtogl&ﬂregeﬂefr&tdﬁ cfemmmhqhammftbplgeln&r at or
40 to elenental sul fur, via output 44, for use or disposal. [0037]Pipelines

are typiocefithssysteay 1 Qehpveroin FIG) lz\}*%?qtﬁﬁﬂut“l’?é i e sAmPIrHlehé regenerati on
devi ce @93§ o the gl ha%%drﬁaﬁoh%??&dr%?ds]c%ﬁ réq%?re%ﬂ&l%%&&&&gﬁcﬂﬂr é%@&altl he

sweete as fromthe collection |ocations 14a-14d to a gas pr cesst ng
pl ant Mhenl-‘the s@x divpdsexre asns:pbnvmo"vem Idrig@ist2nces henmegelke rdtdsonf dewose 30 and
t he gas [ocessin | ant can |.ocat ed, separately from one. anat her and
i M e L e i A S ey

whi ch ?&gﬁﬁ% r@@ibﬁ‘@ eﬂcc%?&inﬁl&“&cﬂfv%ntﬁﬁﬂﬂ%@%e%s@?@Galﬁf inkh@e ﬁ%ﬁ@t‘}%‘f@ﬁ‘lvk@&at I ons

l4a-14 nd the gas processing plant can be configured to transport the
sweet eml@lerg@@hammhd@h@esmelémé ﬁlen@hdm/oﬁge@ tht goolddbetreleaded igths qyeadssi ng

| nd d 6 C d f| dl
P baneciotwE S RnpdRn 5 Gy BLR” RSt A oG a R L BT ERE A ud !

and t haypleggnmmue 01 8ieM bk IAlved Revasia9 datddriRelldidahSfipehit Arl endh gured to
deliver the sour gas-lean solvent fromthe regeneration device 30 to the

sweet erfhgolisstion losations- Thg valyasiatemermaiy @popivdtnithesisene Brepsetisenf i gured to
del i ver, {065 O, f%ﬁag\k/:&g %3% a]‘?mrst oM & %M’ﬁf‘et%grgllgh&%éé G&ahapéad back

to the rege eration regenera ion t ch pipeline 32,
34, 36 wvatwesicacbdldeswineamiallyor eutpipesaliyrto dolee tHelpoiticar ofihs sages whardheach
pi pel i ne 32, 34, 36 can inc|ude P]iq?nche t hat extend to the various

col | ect'pdweioseutsdomd piggnhaditonal solqaseehged in FIG 3, the regeneration
devi ce 594@an be Gobl.oaat Akt e LGrAak BACRSLAGRADS PSR | n some

cases, e sweet ened gas and the sour gas-rich solvent are transported from
t he coIsber,gascamthecmﬁmtmnslodadmn&stdthantha teospootatign piedounggs aveelongidistowe or nore

ipes th re each configured to receive ure of the swe ned as
Pt el eSSt fhe 9 B Dl Or behF R R Rl S s Sns e Aichs Haren Eutit &
phases,¢lighiflated.t REcoriBEteMRAuBRIuER YraRhorRasA b!ft% se%eétbﬁe@lg]@ ﬁﬁﬁl@%§ and the
sour gas-rich solvent fmay be nostly or entirel en mxed in

a commimogsispag phat 16 Wél tme@pleﬁ@hl agéﬁleéﬁfﬁtssoﬁhe gﬂéem ilBigais be ewhanceshrinf or m a
e RS 2 SRS s B B Sathed 1n FI
pipeline and other equlprnent of the system than that which would exist if the unsweetened

gas were transported. In some cases, the costs associated with constructing and maintaining
the system may be reduced. For example, since the transportation of sweetened gas generally
requires fewer considerations than sour gas, the pipeline equipment may be simplified by
requiring fewer isolation block valves or other devices and methods for responding to failure.
Since the sweetened gas generally presents lower corrosive characteristics than the

unsweetened gas, the pipeline or other equipment may be made of a particular metal alloy or
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fluidly connects each of the collection |ocations 1l4a-14d and the gas
processing plant 16, is configured to receive the sweetened gas fromthe
sweet eni yodew/3e¢xy724a- 24d and transport the sweet ened ®a3/USe0WI0¢83§AS
processing plant 16. Pipe branches 38a-38d connect the sweetening devices

24a-24d to the.first el i ne 328@@? that the fIrSt%§4E6|I e 32' also

f1ui dl YR hat rodlgnat Srihes PHNG 1€ 8 systamoere RSt R BERYR™ ocat i on
14a- 14dp¢ %M&t&@@@%f@tdsml HF‘eYﬂrrfeE‘of?th 'E’Eb%n E&Q}%&\%ﬁ@tﬂl@%e‘i@ﬂgtﬁﬁleaoanm chis
col l ocated at the gas processing plant 16 in this exanple, so that the
first phpedstruwss@ated witbandpieefinmehdimpittshincgof theesystomrmeake rqduheds diwibet. from

t he smee enin \ 0 the regeneration,.device 30.

o ot 1 8 o gt e AR R i S pO BN ShRpaShut e freda YRR B bt o
of FI Gth@ris{ 803REJiRdI4 lealsdrabttlnigs caf beseticelilowcBmir@dd. r equi re speci al

consi der ations, espeC|aI%y when the sour fluids are transported over |ong
di st and@841]uni nt Masmedifisaisensend pHsr sabedifiepised theoinyendionp et deirbereinmay be
undesi raf %meﬁ§%1h§%8 &d Kl dd i G eﬁ’[ ﬁigl‘éﬁlﬁie éfﬁ%@mﬁ S%SHéﬁ'hé 1B§|%Q at ed

regi ons. According convent1 on S ically'rnc vari ety of
val ves tencfatdfelic mﬂﬂ@g‘sllﬁeden&é\m d&Sfofe(goinlgrﬂeEcriﬁﬂenslaﬂdﬂh'e agbcgad drbaingeoul d be
released in the event of a failure of any portion of the system For

exanpl elherdierce 8 ivierke whaistogd dhat ﬁl?eolflV‘F‘-‘}t’Gn lan%da bg hflytafié%rwpﬁﬁﬁp ude

| sol at | hdalRGls YRLILES Ak HATIRHTed B EM oty +aﬁs RlcRebhdl g at each
of the collection [ocations. e valves are norna open en the system
is opeﬁaﬁumgrwmmnuhdympébfﬁwhpp&xmécbunmrshmﬂ@gspaaﬁ@ﬁmmmanwmmnunmd | eak in
t he pipeli.ne, sone all of t val.ves can b nanuall

it ot EESi e G s netenitic B NGIPOR ERE e FubR AR RRRE S6r | ur e
occurr ggnididnpr event additi onal rel ease of gas. [0040] As descri bed herein,
the systens 10 of the present invention can sweeten the sour gas at the
collection locations so that the transportati on of sour gas over |ong

di stance and/or through densely popul ated or otherw se environnental |y
sensitive areas is reduced or elimnated. Accordingly, the subsequent
transportation of the sweetened gas to the gas processing plant 16 can be
sinplified, and the safety of the system 10 can be enhanced. |In addition,
the transportati on of the sweetened gas may pose | ess corrosive hazards to
t he pi peline and other equipnent of the systemthan that which woul d exi st
if the unsweetened gas were transported. In sone cases, the costs
associated with constructing and mai ntaining the system may be reduced. For
exanpl e, since the transportation of sweetened gas generally requires fewer
consi derations than sour gas, the pipeline equi pnment may be sinplified by
requiring fewer isolation block val ves or other devices and nethods for
responding to failure. Since the sweetened gas generally presents | ower
corrosive characteristics than the unsweetened gas, the pipeline or other
equi pnrent may be made of a particular netal alloy or WO

2011/ 034777PCT/ US2010/ 048352 other material that would not be acceptable if
the systemwere instead required to transport the unsweetened gas, the
useful lifetime of the system conponents may be | engthened, and/or the
costs associated with inspection and mai ntenance of the system may be
reduced. Further, in the event of a failure throughout the transportation
conponents of the present systens 10, the risk of undesirable | eaks of sour
fluids can be reduced or elimnated. [0041] Many nodifications and ot her
enbodi nents of the inventions set forth herein wll conme to mnd to one
skilled in the art to which these inventions pertain having the benefit of
t he teachings presented in the foregoing descriptions and the associ at ed
drawi ngs. Therefore, it is to be understood that the invention is not to be
limted to the specific enbodi nents di sclosed and that nodifications and

ot her enbodi nents are intended to be included within the scope of the
appended cl ai ms. Al though specific terns are enpl oyed herein, they are used
in a generic and descriptive sense only and not for purposes of limtation.

11



WO 2011/ 034777PCT/ US2010/ 048352 WHAT IS CLAIMED I'S: 1A nethod for
transporting and processing sour gas, the nethod conprising:

col | ecti nyoaosdn3s77gas at a coll ection | ocation, the col IPETISRIL0/0¢8382 | ON
havi ng an associ at ed sweet eni ng devi ce; delivering a solvent to the

sweet eni ng device froma rege %éj Qgﬂg i renmote therefrom
treating the sour gas at the S@h égi ﬁgﬁﬁﬁﬁon with the solvent in the
associ at ed sweetening device to forma sweetened gas and a sour gas-rich

sol vent transporting the sweetened gas fromthe sweetening device to
a gas processinethodl fantranspatsing ant rastssong soandas, the methed torapriisige:t he sour

gas-rich solvent.fromthe sweeteni ng device tag,the regenerati on device for
agener at | ot P ot 68 S EEhERIeR JaBihy e b LR R RS “Col Iect g
the soulssdiascdditbctdn@dl ddieet he sour gas conprises collecting the sour gas at
a plurality of gas collection |ocations, each collection |ocation having an
associ at ed sigiEedng hepluny foidic swagteniag dpvies framp regenserdtion deviSgTemele t her ei n;
wher ei n, gh%%pring sol vent conprises delivering the solvent fromthe
regeneration fevice to each of the sweetening devices; wherein transporting
t he sweet enattagas thecopr gssas thercatls@ntlodugioh hdthsthe edleaedn gausfoctuedach of the

collection locations to the gas processing plant via a common pipeline;, and
wher ei rPYEEICNREIACHIGE h B TBIR TV GEHICH BRTAYR SPERBACHHHIAN®S del i vering the sour

gas-rich solyedlodih®Mc&AeheRld fARGTHRR! GRREIIRMLRESo b Bad HELGAEPEMAL | ON

devi ce.
remote therefrom; and

delivering the sour gas-rich solvent from the sweetening device to the regeneration

device for regeneration therein.

2. A method according to claim 1, wherein collecting the sour gas and treating the sour
gas comprises collecting the sour gas at a plurality of gas collection locations, each collection
location having an associated sweetening device that receives sour gas for treatment therein;
wherein delivering solvent comprises delivering the solvent from the regeneration device to
cach of the sweetening devices; wherein transporting the sweetened gas comprises
transporting the sweetened gas from each of the collection locations to the gas processing
plant via a common pipeline; and wherein delivering the sour gas-rich solvent comprises
delivering the sour gas-rich solvent from each of the sweetening devices to the regeneration

device.

3. A method according to claim 1 wherein the regeneration device is collocated with the

gas processing plant.

4. A method according to claim 1 wherein collecting a sour gas comprises collecting
sour natural gas from a naturally occurring subsurface hydrocarbon reservoir, and wherein

treating the sour gas comprises introducing an amine solvent into the sour natural gas.

5. A method according to claim 1 wherein transporting the sweetened gas from the

sweetening device to the gas processing plant comprises transporting the sweetened gas

12



3. A nmethod according to claim11 wherein the regeneration device is
collocated with the gas processing plant. 4. A nethod according to claim1l
wher ei n cwbDl2etitd3wty7a sour gas conpri ses col |l ecti ng sour PAAtUSREI/0¢R382 f r om a
naturally occurri ng subsur face hydr ocar bon reservoir, and wherein treating

t he sou es |ntro u0| ne sol vent |ntoth sou nat ur al
gas. 5. thigtigh a fise P i9F QFG o 8198@}%8{1}%%%@8?“??3%% elgstiened
gas fr Qféh_%}?n%%‘ﬁ@ gb168ithg tlféesWe%Fen n% debRe 985 Héé@%ﬁ% tRE 3 Verft Qz'fﬂ%( §c368d
transporting the sweetened gas 1 WO 201 [/ 034777PCT/ US2010/ 048352 t hr ough

a f i r stpipilppelbetvecch hawseencrdiwnglseist end thy Sd@eieo'mgai@diwmdgiaﬁvmmtés souig
ant: wher del i ver vent [s)vveet ening, dev,. c ?‘3? ri ses

deI i verg‘raﬁélcﬁﬁ@@%ﬁ ‘i?g}ﬂns?/%ethge%%é‘ﬁ&%r %)aéﬂc SoBEREA AL PR

devi ce tﬁ@%ééﬂ@llﬁg\@@,&mnﬂghgﬁgbﬁ&atlcﬁfubml ivering the sour gas-rich soI vent
conprises delivering the sour gas-rich solvent via a third pipeline between

t he sweetening device and the regeneration device. 6. A nethod according

o claign 1 WhSaidd LLANARALLLAY 06, SHSEhaNsH, 00 MURLANRARA! I ng the sour

gas-rich sol'vent conprising transpor sour

gas-ri thhnslﬁtlruﬁglthe%uﬁg%r@@obﬁﬁﬁ@nﬁﬂmn@ tremspomngrmwme@ﬁbd ps&s. andgouA et hod
according to claiml1l wherejn treating the sour gas conprises injecting the
sour a&as'é’r‘fa sphygnteasiarared phass fhidang ‘Fﬂjnrl}ﬂ‘il pipgting he col | ection |ocation to
formthe sweet ened gas and sour gas-rich solvent. 8. A nethod according to
claiml1 wherein treating the sour gas conprises reducing a hydrogen sul fide
cont ent7.of thectwmdracgardinfertomiaamdombeain tehtinpthe sbtuagas Sompridslinjgetargsthper

cubic nmeter of the sour astoacn n f less n II| per
cUbi o MBUEFs I Ho kbl I aanitg 8 ot Rosy Bt aortor Ah&sorET M
processiaRand Qi g8@sich thGerftyst em corrpr ising: a collector at a collection
| ocati on configured to collect sour gas;
8. A method according to claim 1 wherein treating the sour gas comprises reducing a
hydrogen sulfide content of the sour gas from a content of more than 5.7 milligrams per cubic
meter of the sour gas to a content of less than 5.7 milligrams per cubic meter of the

sweetened gas.

9. A system for transporting and processing sour gas, the system comprising:

a collector at a collection location configured to collect sour gas;

a sweetening device at the collection location and fluidly connected to the collector to
receive the sour gas from the collector, the sweetening device configured to treat the sour gas
with a sour gas-lean solvent to form a sweetened gas and a sour gas-rich solvent;

a regeneration device remote from the collection location and configured to deliver
the sour gas-lean solvent to the sweetening device; and

at least one pipeline configured to transport the sweetened gas from the sweetening
device to a gas processing plant remote therefrom and deliver the sour gas-rich solvent from

the sweetening device to the regeneration device for regeneration therein.

10. A system according to claim 9, wherein the system comprises a plurality of collectors
and a plurality of sweetening devices, each collector having an associated one of the

sweetening devices that receives sour gas therefrom; wherein the regeneration device is
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a sweetening device at the collection |location and fluidly connected to the
collector to receive the sour gas fromthe collector, the sweetening device
conf i gur edO2011Y03¢ET t he sour gas with a sour gas-|ean s®CTAISRIWO4§362 m a
sweet ened gas and a sour gas-rich solvent; a regeneration device

remote fromthe |l ection | ocation. and conf.igyred to. deliyer.the sour

gas- | eMBENGEIR eyt e SehigatiBpsOBY SrEerhipgIdcvices: whercindAS PIPGHES i pel i ne
confi gurfdlytcBnidcANSERbF thcRB1ISURRUSAEEINIRGhE EAPrbARsiAYBRLEMa NG oHRYILE tO a
gas procesSing plant renote therefromand deliver the sour gas-rich sol vent
f r om t mepelineetnsniimyeidevélvel the swekicring deraeastis omnigavddde debyertegsmegat-i on
therein, , 10. ﬁ?ﬁgsten1aqpor ing to claim9, wherein the system conprises a
pIuraIf?%“?‘@Eo IRt S AN &Y urality of sweetening devices, each
col l ector having an associ ated one of the sweetening devices that receives
sour gas therefrom wherein the regeneration device is configured to

del i verllt he Asysj@neceosdiagémclamm P ydeesie teapgaigragienidesse isgetlpedted Wk ths pel i ne
fluidly : h of the collection |ocations to the gas processing

pl ant &?gggﬂg%%%%@%%ipeline; and wherein each of the sweetening devices is
configured to deliver the sour gas-rich solvent to the regeneration device.
11. A systemaccording to claim9 wherein the regeneration device is

: . g
col | ocaPed vt BYSIETRECEPAGING fQelau’ P jichi Hie collgetor ia Conlaguapd t0odFelisAY t 0 cl ai m
9 wher &l.R,5iNgs $ld £640 allz% gﬁﬁh%%sﬁﬁaéé)h bdafifh RN oiP ahd Lkr@Rfhe! FOM @
natural ly octurring subs rface ydrocarbon reservoir, and wherein the
sweet erwegtedmgideeick $s cnfizingdrte tegtahe seatgas frenmous by asrodoapg ias esiley
i ntroducing, an am ne solvent into the sour natural gas. 13. A system
accordisﬁb’e BmgﬂiFﬁ?@“Wﬁﬁﬂé?ﬁ'the at | east one pipeline conprises a first
pi peline fluidly connecting the sweetening device and the gas processing
pl ant for transporting the sweetened gas fromthe sweetening device to the
gas prodessihgyyranccording ¢z dain Pihstdimthefdt idast gneqapahiae cpmgrisdse firsigener at i on
devi ce anq.tQF.@meeten{qgtdevice for deliwg{igg the solv ntffron1the
regener T 0K THATY EEES PR IC SHSEERAR IV SR T E e SRR Bi'Wel i ne f1uidly
connectttangpdriifg §1686keRhEDgAN0k theaRdelchmolRURB e i@l pRYdsaf floit, el i vering
t he sour gas-rich solvent fromthe sweetening device to the regeneration
devi ce.secodl pipeling Stuidly seensctng therregcarmtian devipeand the swectpripgdeyiee ©6npri ses a
common pi:-pel i ' t i he, s - Sour
gas 11 RS Re AN Ol R Bl TR S O BRBC Il OB
sol ventpipdina fliide dopleasey fhiewivdetening device and the regeneration device for delivering

the sour gas-rich solvent from the sweetening device to the regeneration device.

14. A system according to claim 9 wherein the pipeline comprises a common pipeline
configured to receive the sweetened gas and the sour gas-rich solvent and transport the

sweetened gas and the sour gas-rich solvent as a mixed phase fluid.

15. A system according to claim 9, further comprising a mixing unit at the collection
location configured to receive and mix the sour gas and the sour gas-lean solvent to form the

sweetened gas and sour gas-rich solvent.
16. A system according to claim 9 wherein the collector is configured to provide the sour

gas to the sweetening device with a hydrogen sulfide content of more than 5.7 milligrams per

cubic meter of the sour gas and the sweetening device is configured to reduce the hydrogen
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15. A system according to claim9, further conprising a mxing unit at the
collection location configured to receive and m x the sour gas and the sour
gas-| ean WOI20E341760 f orm t he sweet ened gas and sour gasPCirals2éoloysssz. 16.

A system according to claim9 wherein the collector is configured to

provi de sour to the sweet enj device with.a hydrogen sul fide
contentsuwd%rFBP@n‘t‘ﬁ@ﬁe BOUF &4 [9 lﬁifrthﬁ%%-gg?l AR Pretatc %?%E%"gtg§6\(‘j?et§%?§ and the

svveeter*g'aglg device is configured to reduce the hydrogen sulfide content of
the sour gas to less than 5.7 mlligranms per cubic neter of the sweetened
gas.
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