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[0002] This invention relates generally to methods of processing slip streams. More

specifically, the invention relates to processes for treating gas dominated process slip streams
for use as a utility gas.

10 BACKGROUND

[0003] This section is intended to introduce the reader to various aspects of art, which
may be associated with exemplary embodiments of the present invention, which are
described and/or claimed below. This discussion is believed to be helpful in providing the
reader with information to facilitate a better understanding of particular techniques of the

15  present invention. Accordingly, it should be understood that these statements are to be read
in this light, and not necessarily as admissions of prior art.

[0004] Most gas compressor applications or gas processing facilities today utilize
some compressed or processed gas to supply seals, fuel systems and other auxiliary
equipment within the process as a utility gas fluid. Most of these auxiliary systems or other

20  uses of the gas being compressed often require the gas to be clean and dry including no liquid
condensation during pressure regulation or pressure drop through the seals or auxiliary
systems (dew point control). They also often require detoxification and corrosion protection
by removing specific hazardous or corrosive gases and liquids like hydrogen sulfide (H,S) or
carbon dioxide (CO;) and water.

25 [0005] Traditional methods to strip out these unwanted components require capital
intensive and large complex equipment such as molecular sieves, distillation towers, glycol
contactor and other traditional separation equipment. The volume of gas required for these
utilities is often small relative to the overall gas being handled in the process and if these
processes are not required for the entire gas stream the costs associated with this separation,

30  dechydration, detoxification, corrosion control or component selection can be prohibitive to a
project, especially in remote locations or locations where infrastructure does not yet exist.
Alternative systems to pipe in fuel gas, produce inert gas, supply clean dry seal gas at

sufficient pressure can also be very complex and costly.
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utility gas source is then compressed and used as seal gas. Such gas is used in order to avoid
the liquid contamination or liquid drop out encountered by using the process gas. This
requires additional process and separation units to generate the fuel gas and a separate seal
20  gas booster compressor (e.g. a reciprocating compressor), which can itself be a source of oil
and particulate contamination. Usually a reciprocating compressor is used for this service due
to the high compression ratios and low flows. Reciprocating compressors of this type are
usually lubricated with cylinder oil that has some miscibility with the gas, especially at high
pressures. Thus it can not be filtered out at high pressure but condenses or “drops out” of the
25  gas when the pressure is dropped through the seals or at pressure regulators that control the
pressure to the seals. This cylinder oil “carry-over” into the seal gas may damage and cause
premature failure of standard DGS’s.
[0009] It is also common with high pressure hydrogen compressors in refineries that
process gases can have liquids condense out of the gas with the pressure drop across the dry
30  seal faces. An alternative gas sometimes used is hydrogen from a hydrogen make up line
from a reciprocating compressor which may also contaminate the gas with lubrication oil.
[0010] Another example of a use of the gas being processed or compressed is fuel gas

for gas turbines and steam boilers. Modern gas combustors, and low emissions combustors

2



10 being conpressed. The pressure needed for seal gas is greater than the
conpressor suction pressure, but |less than the conpressor discharge

pr essur e. wblreesdfeasse many applications utilize di schargePgadSa@sioms’éeal gas
source when suitable. However, in sone applications discharge stream
components will condense across the seal faces even after filtering and
heating. jd3LARARE & IRMEsHstadBAPBShsBHE Bo@BodMi@NinPs @S5t BaiR i afasccpRILW Ce,
the seal gas has been obtai ned from another utility source such as a fuel
gas syst experagngirvogdisionr ghdditienablyhrliquidd areyengamcd ourcoaddnse (dron) ovinpr ssed
and usedéﬁﬁrsealtg%s. Such gas IS uzed in order, to, avoid.the H%ggjd..
cont ami ndt'f ors SYSFPY A GRS b oBR Forrtcarad THY 98IV BB MR e Thi 5
requi res pgslbik QaalreRNOGREH BROUSERALALLAR BEthbStibA Bemesdtifclhdmgl ustabgas
and a separate seal 20 gas booster conpressor (e.g. a reciprocating

conpr éssawgratighi cineldigreni t gpdritisse sedviged ceeliobiligy,| aadiar pancrdased agrpissions of
contam nati on. |1 reci procating c ressqr 1s used for IS service
due o na AP yReRE BRI BB ST FRETES. Mok B (50T G or s
of this typRxade(@SHahdyr kulpid Gat. adifnf LRideY |(BOLPT criisbiohd1atin hagitRaN®Bxic or
mscibility wwth the gas, especially at high pressures. Thus it can not be
filtered comosie dempanerteds uhescascscodbagesafely Sshcoprswelltas dftrimpetaD® daes

when the pressure dr opped t hr h.the seal s or. at pressure r. | at or s
that comabiriatb Epd BeciFRBFRed h AR DyRhinlep Pt BT UERSHS o o
t he geal @@asl veywdanmage and cause premature failure of standard DGS' s.
[0009]1t is also conmmon with high pressure hydrogen conpressors in

refineri d90tHat pr odwsymprekest &k, F&e Watauandsothein it 8T 6QTOBYC CHMPRAALSA t h
the pressurs drofperassiLhg, dri3seal fagess A% ALLSTRALIYE. 085, SQNES] mes
used i s hydfoge 7 64 hﬁﬂ?o en %aﬁe u% e roha rectpriocs g v

conpr essapxivhik€ borfifyn @hgi@engeNinaiy it utile Gals siédnh ghdib daBarhic@FadObd a utilit
10010] Anot her _exanpl e of a use of the gas being processed or conpressed is
fuel gas flud. Bamovalobithrss sl oE¢aapangis|can sakppri e fyalsmeend deel @assystane | ow
em s3is0ns, GANRUS! Qs Y0, 2009/ QEASEAECTHLAONR/ 079870 i Al L suba kagui re
a substantially constan conposn¥|on I'fi Jorder "t 0 marntain a chepta 2]
oper at i ngindaadidokty). Gddirbécessiag bid diyfind t@upEentad @orditivRiitethsad rénstenss:
(drop) out in these fuel gas systens during pressure drops (e.g._across a
fuel cont!PHr oF PRIV EoBRRICIsFan depichi erptly pndisremiexcad areafien nefi fewsibic fore

3 . . L 9o i
et 1 of ant "aePR TR R (0 S BERF L, R ML G SRR R TP s of

envi ronmgobel]l y reguit@petoshesigs sydtarad wdiofgn Jdsed aexatilyein gak hfeegeihgxides
(NOx), carbon nonoxide (CO and/or sulfur (e.g. sulfur oxides (SO0x))
eni s F0on<LompEessi@di R mnenbx Fer svamide p Glankel QToRPG BRNPYEP i vIsddB Sepls ESCISHIE be

8531 Y LEBE 88t Bk0n B8, SERALTERAEe 0I5 BAALRTSES AT LS ADIE T
to sweep out left over hydrocarbons before maintenance, or as a separation barrier between
different fluids such as process gas and the lubrication oil in gas seals. Nitrogen systems
designed to separate the nitrogen from air are commonly used to provide this inert utility

25 fluid. In some cases the nitrogen is separated out of the process gas if the gas has a high
percentage of nitrogen, making it less valuable as a fuel and thus justifying the added high

processing cost. However, for small volumes or where the percentage of nitrogen in the gas is

small, these types of systems are not justifiable.

[0013] New methods of treating process gas for use as a utility gas are needed.
30 SUMMARY
[0014] In one embodiment, a method of treating a gaseous feed stream is provided.

The method includes the steps of producing a gascous feed stream; dividing at least a portion

of the gascous feed stream to form a gaseous slip stream; separating the gaseous slip stream
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15  a portion of the nitrogen-rich gaseous stream using a selective component removal system
having at least one swing adsorption process unit to form a utility stream for use in a utility
component; feeding the utility stream into the utility component, wherein the utility stream is
compatible with the utility component; and utilizing the utility stream in the utility
component.

20 [0016] In a third embodiment of the present invention, a system for treating a gascous
feed stream is provided. The system includes a tubular containing a gaseous feed stream
operatively connected to a selective component removal system including at least one swing
adsorption process unit, wherein the selective component removal system is utilized to
separate at least a portion of the gaseous feed stream to form a utility stream; and a utility

25  component configured to receive and utilize the utility stream, wherein the utility stream is
compatible with the utility component.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The foregoing and other advantages of the present technique may become

apparent upon reading the following detailed description and upon reference to the drawings
30  inwhich:

[0018] FIG. 1 is an exemplary flow chart of a process of managing a process plant in

accordance with certain aspects of the present invention;
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advant ages of the present techni que may becone apparent upon reading
t he fol | casenysdbp sir¢asdd descri ption and upon reference to the draw ngs 30in
whi ch: [0026] FIG. 9 is a graphic illustration depicting the phase envelope associated with an
exemplary gaseous slip stream after treatment to form a treated gaseous slip stream; and
20 [0027] FIG. 10 is an exemplary illustration of a process layout of a seclective
component removal system (SCRS) for preparing a nitrogen rich utility stream (e.g. seal gas)
for a high pressure centrifugal dry seal compressor.

DETAILED DESCRIPTION

[0028] In the following detailed description and example, the invention will be

25  described in connection with its preferred embodiments. However, to the extent that the
following description is specific to a particular embodiment or a particular use of the
invention, this is intended to be illustrative only. Accordingly, the invention is not limited to
the specific embodiments described below, but rather, the invention includes all alternatives,
modifications, and equivalents falling within the true scope of the appended claims.

30 [0029] The term “gascous feed stream’ as used herein refers to any gaseous stream or
gas dominant stream originating from a man-made process or a terrestrial gaseous source

(e.g. a hydrocarbon reservoir, a natural gas production stream, an associated gas stream, or a
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anythmg consumed in a facility or process unit including any fluid (gas or liquid) required in
order to operate the overall compressor or gas processing equipment of the facility or process

10 unit. Some common examples of utility streams can include fuel gas, seal gas, instrument
and control gas, nitrogen or inert gas, blanket gas, hydraulic fluids, pneumatic systems, water
(including non-potable water), diesel or gasoline to run turbines or boilers or any other fluid
required to run equipment for a given process (e.g. compression equipment).

[0032] The term “swing adsorption process” includes processes such as pressure

15  swing adsorption (PSA), thermal swing adsorption (TSA), and partial pressure swing or
displacement purge adsorption (PPSA), including combinations of these processes. These
swing adsorption processes can be conducted with rapid cycles, in which case they are
referred to as rapid cycle thermal swing adsorption (RCTSA), rapid cycle pressure swing
adsorption (RCPSA), and rapid cycle partial pressure swing or displacement purge adsorption

20  (RCPPSA). The term swing adsorption also includes these rapid cycle processes. Some
examples of swing adsorption processes and their application to natural gas separations are
provided in U.S. Serial No. 60/930,827, U.S. Serial No. 60/930,826, U.S. Serial No.
60/931,000, and U.S. Serial No. 60/930,993, and U.S. Serial No. 60/930,998, which are
hereby incorporated by reference.

25  [0033] Pressure swing adsorption (PSA) processes operate on the principle that gases
under pressure tend to be adsorbed within the pore structure of microporous adsorbent
materials or within the free volume of polymeric materials. The higher the pressure, the more
gas is adsorbed. When the pressure is reduced, the gas is released, or desorbed. PSA
processes can be used to separate gases in a mixture because different gases tend to fill the

30  micropore or free volume of the adsorbent to different extents. If a gas mixture, such as
natural gas, for example, is passed under pressure through a vessel containing polymeric or
microporous adsorbent that fills with more nitrogen than it does methane, part or all of the

nitrogen will stay in the sorbent bed, and the gas coming out of the vessel will be enriched in
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prinmary gpeR®bhs.STh€adtry sorber module is normally comprised of multiple tubes held between
two seal plates on either end of the rotary sorber module wherein the seal plates are in contact
15  with a stator comprised of separate manifolds wherein the inlet gas is conducted to the
RCPSA tubes and the processed purified product gas and the tail retentate gas exiting the
RCPSA tubes are conducted away from the rotary sorber module. By suitable arrangement
of the seal plates and manifolds, a number of individual compartments or tubes may pass
through the characteristic steps of the complete cycle at any given time. In contrast, with
20  conventional PSA, the flow and pressure variations, required for the RCPSA
sorption/desorption cycle, changes in a number of separate increments on the order of
seconds per cycle, which smoothes out the pressure and flow rate pulsations encountered by
the compression and valving machinery. In this form, the RCPSA module includes valving
elements angularly spaced around the circular path taken by the rotating sorption module so
25  that each compartment is successively passed to a gas flow path in the appropriate direction
and pressure to achieve one of the incremental pressure/flow direction steps in the complete
RCPSA cycle.
[0036] To prepare a gascous feed stream for use in utilities or utility components,
classes of separation applications that may be performed include dew point control,
30  sweetening/detoxification, corrosion protection/control, dehydration, heating value control,
conditioning, and purification. A few examples of utilities that encompass one or more
classes of applications are generation of fuel gas, seal gas, non-potable water, blanket gas,

instrument and control gas, refrigerant, inert gas, and hydrocarbon recovery.
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control Qg@g37)ni t r 0gGALAHIMLAS OF tHFReschl MVKRTonIRRctiPH @b LCinfivithdPor groups
pneumati c systens, water (including non-potable water), diesel or gasoline
to run tufbiongwunds froinl & gascons almy swedne thrbligh scleattygi svenlg vdsorptrnepreicgavento f or

a given process . conmpression equi pnent). 100321The term "sw ng.

RaSor pti ORoGcutEy Yrainn A 5B obdin, BEE Ot et FioGe REmeE e Bl et i on
(PSA), thacdrk s ﬂ&aﬁﬂs%_@tdtﬁﬂ%(sﬂ}%s cBNbeP@eli Bl aRy GREPIE WMErBG ecific

di spl acenment purge adsorption (PPSA), including conbinations of these

pr ocessesonpoasH o gpmporaisoript stgpmpronesdséer weed thbe comeiedt ed with rapid
cycles, i ich c they arc referred.tao as r.apjid cycle thernmpl swin
ctsor pt i dM0PicTSa) Wi gt airesuter at B R b wpH s tiRcEaRpIS g
rapi d cyalgitRahat ibalk BERSASHemSWMoRY tRdt EHnS PlpEE RN vaRsiisd aREeP ubtityo Btrens
(RCPPSA). The term swing adsorption also includes these rapid cycle

pr ocessegeqEmaeo exppopl e fafiliywembodiaisots jof iherprpseot ewseisonamely proeide utility gas
applicatiaon t9 nat ural gas §e8arat¥ons are QrovidledtintU.S.t Segial .

60/ 930, 827 CAIY! WASTIVEF HRid? 567 G358 680 PIOSTosEs PIAT BT Beigt gB1C 580" RisEF

U. S. 18erides Mot R IR0 iF3truaiet t Se il bdh Ngplar®Qi.83 o984, pwaéééﬁlgaﬁlﬁnt%.

her eby incorporated by reference. 25[0033] Pressure sw ng adsorption (PSA)
pr ocessesExspwlay eipphicatioas praludsi smete AAtand zxe predvgtion ;ﬁrebgstu rrempiengicogmpbic
adsor bed mh#hin t he panCPt%Fc%é{e qf nﬁ;ropo&o adsorbent materials or
within t HEFIOBESYLIA I SN ET JIEICAE T fat U r 4 PRY OB ™Ri gher the pressure, the

nore gas [0g39dsor bad. solfeeskcinlifarPr @ssodierits of @apRAenttiRGerlidg ths gagdofgsesdt or
&sor bed. PSA processes can be used to separate gases in a m xture because
di f f er entstigadsingepracessed wding theedigdosasl sy vpos andmethods is/fl allewcopraspiae (c.g.
adsorgent; | Q[hgrilfl(g(ﬂ)gr LN LEREST sdhraBof BPodlhxt Uh a1 SYER B8 (ML AL, @8%eed O
exanple, T3 Passed Undel predsur@UhPodgH Y SYL BP0 P M g POIVIEITE or

M cropor qias tadselilehit thdadholcthlhs conpdbitidr 6f fd pagsreabhanll inot dordeni®thane,
part or all of the nitrogen will stay in the sorbent bed, and the gas
com ng ouemperatupes apdpreysuigi qondiens frund A ¢ha sgalpof a centrifugal dry seal compressor.

2009/ 064%? gsp%clogs/sigiszgouss/e (%%8v8e7n%o|ﬂ§|t %ﬁ%gg%ﬁ/\greogegsg§ S bc%d srba?/)"él@gggn t}ﬁ seie Eei)a%ftioh} S

capacity SOrb nitrogen, egener at e uci'ng

pr essur e,ant h@ikelitioheloe asidigor e aeks errbadl Brchuseo@s. predsutes id N8R thaadwo f .
anot her cycle. 100341Tenperature swi ng adsorption (TSA) processes operate
on t B8 sdmNVERGiane] pinaration Preusases (e eBSBRTangreparalies, fEWRsSy ofc U aEe enplopied at

adsorbent_j s | as 4| , esor / ycl i I
i ngi ng FFuESGar BfEm HFoeaSal BEE SR 1RLoGAE R K Dk ot
separ at e sgpgesorf pte@escxi bE euibeshallGthgMdnd ansoadsakfaads inpatsible). eaVharel y
pi cks up one or nore of the conmponents in the gas m xture. 100351Rapid
cycl e pr&9BYREIond) sRpaeedien pFres(REPSAY te dalleretheospsnasiioadofnp tsguy or sweet

natural gas stream so that it will not enter a two phase region in the temperature and pressure
25  conditions across the seals of a dry seal compressor, heavy hydrocarbons with carbon
numbers greater than 4 are usually removed from the steam. In many applications it can be
advantageous to remove more than 50% of the C4+ hydrocarbons from the stream. More
preferably, greater than 90% of the C4+ hydrocarbons are removed from the stream.
[0040] Turning now to the drawings, and referring initially to FIG. 1, an exemplary
30  flow chart of a process of managing a process plant in accordance with certain aspects of the
present invention is provided. The process 100 begins at 102. A gascous feed stream is
produced at 104. The gaseous feed stream may be a compressor discharge stream, a process

gas stream, or other similar stream, but not an atmospheric gaseous stream such as air.
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10 rotary valving systemto conduct the gas flow through a rotary adsorber
nodul e that contains a nunber of separate adsorbent bed conpartnents or
"tubes, " wachowf4hi ch i s successively cycled through treTAs2@BI0m87@Nd
desorption steps as the rotary nodul e conpl etes the cycle of operations.
The rotary sorber nodule is normally conprised of nultiple tubes held

bet ween tpiBfesAR), Rt 2h&DuOTel §tham BN DLprcbfife hBERT deSQIREN poRALE trcWiRERI N
the seal plates are in contact 15 with a stator conprised of separate

mani f ol ddnofiecthati thist presdntd addigeml ickalboaeiuwith donventivaal REPSAPanatiers teghuiqtiere.

d i fied d d the tail retentat iting the.RCPSA
Dubes. ar &b urinipts PR 5 BRRe e poiSes Y ar e S sty Tty e Mich
ar r angemgpfuidEarnbeeiSads Phidl&S scpathtdPidst ah@ishe & sttuirhesticdfrefond b dyaldense

conmpartnments or tubes may pass through the characteristic steps of the
conpl ét e foyd bedense ahgsedd distinguipeit flom serntat sigor onigind2The gascons fagd airepsiy

the flow an I ure variations, required for the RCPSA . )

borpti on/BRded ABR I Bt ReRtaiRrin et L& b Seubara 108 wine horketiv,
the or dercoﬁ{poﬁ@ﬁ@&%vaﬂ!@yst@lMQS@RS%\hé\fiﬁg stTent bﬁ@sv@ﬁlg aﬁé”tﬁ*pﬂ%rﬁﬁr@b!ésg _uﬁﬂ!(ﬂo fdraw
rate pul sations encountered by the conpression and val ving nmachinery. In
this form utilify RCPSA Fbelutibty stedandésthenl fod nefoed eyt eorampantat 10) anp atbaed

o ormSrEHERE. TR B HR S eohUSahL UL IR BT hRRERT T AR SRetli
appr apr i adgitinkeedat@eht 3R doRTiBSHHE CThOpREEs @4&s 4Na40f the increnental

pressure/flow direction steps in the conplete RCPSA cycle [0036] To prepare
a gaseoud004dd st r ckhm fdlity ueoenponenit 110 i ey deviae ithdttuytiligenpodrgngas, stichms®es

f ti ] i ti hat b f d.i | ude d i nt trol,
30 sweot alReT BBt BElAPLAdTaSHOT R SETBREBH: GiSh o1 P OB IO & CURHGHOE LT,
heating vahug-6amhae! corkiBsot,i ORirBEexpndePutictitciat Qmmp,A fiewl g¥anmoas:, of

utilities that enconpass one or nore classes of aPp i cations are generation
of fuel dasd preedssgbeaternangpovtcaling, wathermetishinkssplegadiredtisive upfesttic amgtor,

contrl gas, refrigerant,  inert ga and hydrocarbgn recovery.

5000/ G4 SE0mEr PR TG BPsa b0 T hBE henat SRt RE i calhie: s
sel ect i velay tirBIHRY G hicREliv fkah QrutidrQLRShOlitiGOHeaipodent (1107 FheRFEAMSnriet iP
stream t hrough sel ective sw ng adsorption processes to produce utility
streans thest wabh beinmay nbonscdorforsrample, eha edmponerdrs gasessehin jthe mhgty
gaseous slip stream The utility streans can be used for any purpose where
a specificé)ng)og% onent or conponents of a stream are needed or need to be
removed. [peHH8] Whergasnd @edRh&RESSIBAHISRGEUld, the faphiabbd sttdan maMide

mul tiple | arge, '
20  at least one hydrocarbon component and may be at a high pressure such as from at least about

50 bar to about 600 bar, or from about 100 bar to about 500 bar, or from about 200 bar to
about 320 bar. When the gasecous feed stream contains natural gas or associated gas, a
product stream may be produced. Such a product stream is at least a purified gas stream that
is transferred to market by pipeline, or a liquefied natural gas, or natural gas liquids, or a gas
25  stream that is reinjected into the subsurface in locations such as the producing field or an
underground aquifer, or a combination of these different products.
[0043] The gaseous slip stream may be less than fifty percent of the volume of the
gaseous feed stream and will be preferably less than about ten percent of the volume of the
gaseous feed stream. As such, the slip stream will have a molar flow rate less than half that
30  of a gaseous hydrocarbon containing feed stream. The slip stream can be generated from the
gaseous hydrocarbon containing feed stream with a flow splitter or equivalent device that
divides the gas stream being processed into a fraction that will be processed to provide a

utility gas stream and a fraction that will be processed or used as a product stream.
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traditional bulk separation nethods that can supply the various gaseous
utility streans required to support the facility, enbodi nents of the
present iwoenwvwmseray provide utility gas generati on wWhe@CEXESROOSIOMSTO t o an
exi sting gas processing plant unit is not practical or there 10 does not
exi st the infrastructure to tie into such a plant (i.e., no gas processing
plant). Egemml ary apRlifiGRilyOns ai pr6fcHE® HOARIFahRI dmEHWMSRAShPSAIHE bl piidrel ds
in renote geographic |locations such as in the desert, in the arctic,

subsea, amdces$ fisthwosld LkQgBE1¢dtoguadice tapildy yireambasid srahpss sofcamder pdesent

i nvention the gaseous f eeg[ stt?r}ﬁgmtbei ng 1[:')yroc ssed usi ng tthe di scl osed
systems &g et odd P SMRPTAT) R LEE (P S CGMPIES9R Y 19 KaRPIDD B §25
convent i Q@hms ki | By RaRCBS SBMjCRi @lts Othbepdasdng FotRittbnt bPNnfohanbiad
gas to ensure that the nol ecul ar conposition of the gas streamw || not
condedse wdetgheundefepaeur drathdsep ppdisatiensc hedéampassof lissharign nrhssueniust of
a centrifugal, dry seal .c ressor. It is.possible t.o use con ti gnal
Separat | Hopvobe bS8 i EERR i orhiidhh oBieNulisaP sRG M IO AR 152 1 on
t o condi tjs@illy BE cOass SF108MPaGAUTERNt MERERSSLD SO ibsr.| @8 hdsBapphOidagrit i20
Conventi onal separation processes (e.g. nmenbrane separation, amnes, etc.)
are enpl ayeldgrablc torapseate ts swetd adsermsign pogcehavnit gperpied sdiliraasinlee talip So0atbhin t he

appl i cation_of .convent i onal aratiagn proc can, be qui t.e chal |l engi ng
(and i n somedt AERLTEL! RSl JDBHRER AlHeR - BERTIRME AR POu) it En T SRS
arc uged fidh 0! ©r 330N BarC WHRES ist HERn@Ent SN coRipreWBE budtidh Wrddea pedsk@d@m so
that it will not enter a two phase region in the tenperature and pressure
25condi t i'Besc pEesBEes arhén s¥eepsobthose that/havedicer ypgsk asoprentioaahsyving ddwepiidions
W th carbu%ri1t nunbers greater than 4 are usually renoved fromthe steam In
many appli ¢3tions it can be advant ageous to renove nore than 50% of the C4+

hydr ocar jooss]f r om tHI€;sSLASB ardMcen 4§ TR @t YayodfsaailRing! HaomBRUER wiltthencCA+
hydr ocarbons are renoved fromthe stream 100X01Turni ng now to the

dr awi ngs,preerds PEFES.ri. ndsisuel iFAGH.\2A-@Brngy be bed nindsestopd ayith wéerencsviodar L. of
a prqegess, of, managi ocess. pl.ant. Jaq .-accordance with rtain_aspects of
the preseht “HHNeRtTiSh 7y sithuct: 14200, Bdided Bompiinon 0%, ° DS eSSt ous

feed stremm fesdig s 6QHpREso: 202, TRenPRseIUsSisdhapR Sth@AP0GTBYmDE e oBPIRLESSOr
di scharge stream a process gas stream or other simlar stream but not an

at nospher202, galém@t@nszwe@imd@gcﬁwnaﬁleaiischar@@stzmmm@dgtp@jrp@szwanowah@t

Pr ef er abl he seous .feed stream i t ressure Qv e critical
ot of e o8, ST UL Pihetls SRD 208, TP TR AB R opemietebfithe
convent i adabideds =SeRIERLs! B kREMNP JUBS ) prodss Windesr Sihelades! M stIB&iIVR! somsonkhd cal
point refers to a pressure-tenperature point above which Iiquid cannot

exi st20as ramgyidlqaestgepay@R® pPR4seomprdsing efilégrst 2084 sangf 288Br epatreleyatves agr a
dense 5 fluid or dense,phase di stinguish.it fromnormal v r. or,liquid.
e oacedi Pisdire RREIRPERG DR ahiARR s il ads ST BHRs PR, i’ St o
is then S&P@ﬂ@k 24 198 UsinBGhdSorPEdEFlods LRRTIOPREHucELAVAL 2 B¥FtyeicbROTIN
havi ng at | east one sw ng adsorftl on process unit to forma utility stream

The uti | ianyg ssconslary pscansedl XBe@12 X%t encaofiwhicht pay oapieHr e a dBpesal stiedn 2284
gggr rer:a; ﬁlﬁ}%&e%tgﬂple stgetain{ if?’A rsntagl %gg][ ieaslst%%%?lglie?({)e?ndvema tiI‘P thte %?(péjr{(f.e{r Héy anC(P fLﬁPe?’Q(? Pnt
25  the filter 208B to form a treated utility stream 218. The treated utility stream 218 is the result
of the SCRS 201 and is fed into the seals of the compressor 202 for utilization as a seal gas or
other utility.
[0046] The swing adsorption process unit 210 may be cycled by pressure,
temperature or partial pressure purge displacement, and may be a rapid-cycle unit. In one
30  embodiment, the slip stream 207 from the compressor discharge stream 206 may be directed
through the filter 208A and control valve 216A into the adsorption unit 210. The filter 208A

may remove any extrancous particles that could contaminate and deactivate (e.g. plug) the

adsorbent in the adsorption unit 210. The control valves 216A-216B may regulate the flow
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10additional treatnment or conditioning. The process ends at 114. 100411The
utility conponent 110 is any device that utilizes a dry gas streamto
oper at e a0 2009aloutbes at | east one of a conpressor, a dr pCIamboosongsressor, a
conpressor string, a turbo-expander conpressor, a turbo-expander generator,
a punp, a fired steamboiler, a fired process heater, a gas engine, a

her met i cajflfigeRlghtothé SERSH01VETIR! €&1dub Gir8RhPmay be chhfRBENLBERYs, Qdkdnpped
wi th magnetic bearings, gas-operated instruments and control’'s, or a gas

t ur bi ne. e batdontryctet frermcorsosinn Ir¢srsgant | alloyhecanan steyl, eo mpbarematetiall, but

B dry. gadveay S B He F pypb iR Dubat eSS RN aE S dBSehe

di scl osurgp gape gaseous feed stream may include 20 at | east one hydrocarbon
conponent and may be at a high pressure such as fromat |east about 50 bar
to abdut [8047]bar, Jrhefsvang atromtionq@odras unio 2hbowy BOVichandividnalfstrigamaBdbd, 200

bar t bar.. Wiep th f t t ai t ur al
nosoct ar Al BAIZ Eah e A g DR B A Sl A odiisre B rEarh 1
at | east g@gecpurihixesoaas e ®aM thaboiRistbRAARHEI 2901 An HRE katboRimditPIdaRE

or a liquefied natural gas, or natural gas liquids, or a gas 25 stream
that is rdi2X ecidkbe iasyded hacksinbsihe fcagprdssorl 202 ssuciaorsorsinththapradess greenhuldng

field or an underground aqyifer r ,a copbinati on of these different
br oduct s SPEORSF L SgncsntaciePi BF tBaiilmy e Less than fifty percent o
the vol ungogd) the oARERAYSsE §BAnSROLAIY dPEa dt lanPRhEE Elott ANbst hESS 1D HaPt0o

about ten percent of the volune of the gaseous teed stream As such, the
slip streardtast bbotia® larnolnagncf ¢xemplay eentedsnetiathehprbécess bartarB R0df may paseous

hydr ocar bon,contaj ning feed.stream The slip stream can. be generated om
the gacedtBoiah StEirp ERmCom TR ectdot epBafite Tal 457 po R RRAERRs €
equi val enp dgYi @erchptahs, Hu¥fuflQBolifle BRRogh QAMIECEMBoP HRKERS @AridAl P salfide,
fraction that will be processed to provide a utility gas stream and a
fracti on stdeat, mirbgenhengrasbesemdpaneniysayl ay sopbuodtien thereefamAltgmatively, the
2009/1864569PCT/ %JSZOO%“)?%?@ [0044_gAddidt itonal Iﬁy, in talt;}),r eferr edt f orm of
this nbd)&?‘f?é%ts YP?{B Hbaya %c?r B?l’in{ I‘ﬁSSG strecam om a utiln component such as a

compressor 202, which may be pressurized to 300 bar, 400 bar, 500 bar, 600 bar, or higher

and may include components similar to the production stream above, but may additionally
include lube oil or similar components picked up in the compression process or other process.
[0049] Referring now to FIG. 2B, the SCRS 201 is shown with reference to an
20  exemplary sour gas process 250. The compressors 202A, 202B, and 202C may be arranged
in a compressor string and generate a single high pressure discharge 256 to an injection well
manifold 258. From the manifold 258, a stream may be injected through injection wells 260.
A portion of the stream from the manifold 258 may be sent to the SCRS 201 via a filter 264
as a slip stream 207. From the SCRS 201, the stream may go to an accumulator 251, then the
25  treated utility stream 218 may be fed into a secal gas control unit or panel 252. The
accumulator 251 may be a holding vessel to meet certain varian flow requirements and surge
capacity issues during operation. The seal gas control panel 252 may then direct the flow of
low pressure seal gas (e.g. utility stream) 254A to a low pressure compressor 202A, direct
medium pressure scal gas 254B to a medium pressure compressor 202B, and direct high
30  pressure seal gas 254C to a high pressure compressor 202C. Additionally, the SCRS 201
may produce a rejection stream 222 that may be fed back to process stream 204. In such an
arrangement, the compressors 202A, 202B, and 202C may be high pressure sour gas

injection compressors, the discharge 256 may be a sour gas injection discharge. A person of
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process unit woul d be operated to produce the utility streamas a seal gas
streamfor a dry seal conpressor. One inportant application of dry seal
cConpr esSOW® 2089/d6d568 ONMPr ess sour gas streans so that thepCrars2s/ orsinj ect ed
into the producing formation or into another 5 underground formation. For
t hese applications the conpressor discharge pressure nust exceed the

pressure grflinhHesindgr ﬂﬂ’e%ﬂ%d‘o%hfi@é R - thETRIBYDT By WRORHIBAURT: MaFiE@t bONS
are usually in excess of 100 bar and often in excess of 250 bar. In fhese
appl i cat iapnBcdtion beyomdfagidadabsourgas paeciion, sdmec siwvingh asbsgpsedhersrmocess uni t

oper at ed W an i t,(slip strea in arange frgma ast about 100 bar
Co at tedldlloon. ' 0B BaF uh RhuRS shemef ey PRees Waiber 85 TSR 08T 320
bar, whi Ghcli,gind@ReaHAREy RBsshRSySQIBOIESERIundHGthO B Rl 2A6APISGpREES 21210
These pressures are in’excess of those that have been used in conventi onal

swi ng Sadsbregrbeass maytbs sihidg 46t @ecesg Af PEGarlandXengBabyt witlothesdditiayp ofiths
utilizing a conpressor with e ,proce of FI . such, ElGs. 2A-2B
my be beSToIAREPE B0t sthithr APERER TG tiresy pe best ARG TH RTpeRs Ba
the procesgs! ayitA 200 THCWHAESSIBrRAERSPIniLPR cA RIALERE S 8§ hERAR: 404cl
feedi ng the conpressor 202, a conpressor discharge stream 206 fromthe

conpr essc}022102t can S ippessumzaAmn20ieditw ircthde fthowvehl difsechtalgeresture dion? @6,
and a rejection str 222 that .may he conbined with, process. stream 204.
The ot r euitsoroton TR TrayrOaedPB e G LY s g Sels it LT BRRE The
procags foi hRQEall ie tHARRoB SR LBRII1YE BXTPRNERY iXQudLaPYR] 268/6 &PuAREEPY, 201
conprising filters 208A and 208B, control valves or flow pressure control
devi ces 2hbA 464, 21 6Byc eomsnatpnadsoclpgisdnanginrasisraaning c@lipmesnd/ or an

expander 4. The i ng .adsor pti on process it.210 produce | east.

Gt 1ty S0FEtm 2124 e SeeBnRLiop ebiesitar BHDlizes kn BEREDE boted W Sy
partial | y8na HHuSRESAL. She $_EM16% co-l:iﬁosb'& b bl ¥as? bRAMRPAREHIRYorREuAfurd ast
partially expanded rn the expander 214 and filtered in 25 the filter 208B

t o f or m adsorbattedf athichtingyors¢aobiaghfR2iBis ubheé int theavenz adsoltion mocwami2 1 bsl t he

resul.t of. the SCRS 201 and i.s fed into the seals of the conpressor 202 for
util iléati%h 2y 21500 593 sheghing (OF OO RS |PREspEcy eb&éaefn{eotséwﬁBaav maasﬁoe

process UpthcdL8 tﬂ@}{o&%gcy 1v.R Y Qﬁénﬁér%ﬁé%révenﬁseéﬂﬁ%cﬁhg' ke QfsoRRAE With hRitEpSure
purge di splacenent, and ey be a rapid-cycle unit. I'nh one 30 enbodi nent’,

the slip wtooebmg A0idsf Spavifibdlyc depiressey bdibycthantgetratingand 20@ingaypap e by a
directed thhou h.the fjlter 208 nd cont roI1 gal ve glgﬁi nfg t.he adsorption
unit 210.CPHRE facketer Valyg QT niivep eMaN ¢ORNSL R Q6TIRdIp Al dttRdpe sWiled

cont am nafye,HAgh FRRELIMAIA 0(Fhth iPHURedit the slip stream 207) and products (such as

20  the utility stream 212A and the secondary, reject or other product streams 212B-212X) into

and out of the bed 310. Other valves (not shown) may also be provided to control the
periodic flow of heating and cooling fluids into and out of the bed 310.

[0052] The choice of valve technologies depends in part on the pressure of the inlet

stream, the composition of the inlet stream, the temperature of the inlet stream and the

25  temperature of any required heating or cooling fluids. In all cases the valves 216A, 316A,

316B, 316C have a scaling surface or packing that prevents leakage of components out of the

valve body. The amount of leakage out of the valve body depends on the differential

pressure between the atmosphere surrounding the valve and the stream or streams controlled

by the valve. When the feed stream is fed at high pressures (e.g. greater than 70 bar) the

30 leakage rate from the valves can be an important safety and operational concern. For

example, when the adsorption unit 210 processes H,S containing sour or acid gas even small

amounts of leakage can be a significant safety and operational concern.
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adsorbent in the adsorption unit 210. The control valves 216A-216B may
regul ate the flow WD 2009/ 064569PCT/ US2008/ 079870 of fluids fed into the
SCRS 201.wOheowmu#icous streans may be connected by tubul acC3/usesisomosiay be
constructed from corrosion resistant alloys, carbon steel, or other
materials, but preferably the tubulars arc capable of handling fluids at

hi gh pregaps®, suchnasheab@upiaP Luibod @t thd bRA4 bt P8IvadS ARl Qi
process unit 210 may produce individual streams 212A, 212B-212X contai hi ng

t he separdbddarc enplosahinsinflivadnat heussigs pressniezad RC7prewtier grentee thagj O o threeam
212X cont ai ns t he_wast e .conmpounds for  di sal 0., In one enbodi nent

st eam 219R TBHTG2E PEdfct BT AEKEITHY GMIRE RT P SeBS0S S B BBt o
the proc $§§ssﬁﬁer S22 0n AW SthE RBFsREarR 20Y 9SS IR TR e SWRAP B cbSARRA! of

10[ 0048] The process stream 204 may operate at anywhere from-at |east about

10 bab t chatprdsemsinvaliourt c@DRideara. sccondame pecseurp | a@ssel SR cdourehthe ¢rtiec pvoress
stream 204 nmay be a produc}i o treamfro supt erranean reservair

cont a ni ASTPURR PaskEonaaly 1y B OEARROHL O R Byt FerRBbAREDOSEep he

di oxi de, Qysdisegefesild ol 3925008 dHoxd B r%tﬁﬁﬁl@é%!ltelsﬂﬁlﬁl 108, ofShEQMP stream
nitrogen, and oOther conponents and any conbi nation thereof Alternatively,

the 15 prX¥demd istanethor 2GMmplay doeodircorphessenday peasrt vosseh3@R isl pregpurized
conmponent. such as a co regsq?or 2%2 . Whi ch y be pressurized to 300 bar,
400 bar, BEFETHANC BHE LR of, fhs¥Up SYR-N i ncl ude conponents similar to

the ppodyghsqnn stream, Qlji@\éﬁ’ex;@ﬁﬁblaﬁyiﬂr&ggi i QR G, BAl W ihd BRBAI prElsure

simlar conponents picked up in the conpression process or other process.
[ 0049] Refweng adsgrpiow (therRrdl® S 2B atheh 61a8PRSs @0 bwiisg sdsovptiond tAs sueli,diléndendyo an

20 oxermlari 94 55 BUECERS, 200 eI O 2590 2020 AR and 202

di schar gqas%qnaede%naiag;nfpﬁéés&n 298! L g%??gsg cgltféa&5§0246'%ééamgt e H&ﬂblfegéo@ 2282 2

stream may be Injecte rough inj on wells 0. Aportion of the stream
from t he avempiréssdbrddi8Birgmytrdae 2@ fronothch@nBERS02002, wind aslii btream 267 dasdal

slip stream 207.. Fromthe S 1, the strea : to an accumul at or
251, IPhe TR disehasgs e e 3g§th%§ﬁ% BB e B ALEICE e mRpASNt
control byl syRRAPISERS 40N EoAFUALIHEAT 2AAL o088, Borifl DalQs IBACId ©

nmeet certain varian ow require surge capacity i1ssues during
oper at i orz16Bhe ssead admsptomntrocdss painel102b62tlaresyweihe 121A12d2X firéva the adsoofitidnow

pressure seal gas,(e.g. utility stream 254A to | Qw pressure. c ressor
202A, di 2 ifeandidl lsreoag #@atsS@arcegﬁ’g ang Jgat gnigy @emfwné R EEQde fg\gﬁlﬁ%tgg%sor
202B, an i i r - 0AS A2/ 4 i I

conpr essgdrn ch{)ogféﬁg %g%g%%grggle y&uﬂtilﬁgégcgls&go% ﬁélg %1%8 u‘i(:ue29 glaggj%z%? fegnatshte?team
222 tMat soasccldf4fthcn ragkled or pmo cewssts str@an ADthrough rsmeindanst@amadige tesitad t he

conpressors 202A, 2B, and 202C may be high pressure sour gas injection
conpr essdfselipg Safe C RAr JESHED CREGY HECENEoERergavaulf ¢ B Ué?‘ié‘haerf%ét. the

pe o, Sl PO ORI SINAATIRTE, et SEULL ookt v
beyond ac ebngasdsen202 gasithajt eciohpngssemoayeshofvn walowhinalfI€s. di SkHcos®stt fteami 220
may be returned to the compressor suction stream 204 via line 222 or simply discarded.

25  [0055] FIG. 5 is another exemplary process layout selective component removal
system (SCRS) with a combined pressure-swing/rapid cycle pressure swing and thermal-
swing adsorption unit. The process 500 includes a process stream 502, a slip stream 507 off
of the process stream 502, and an SCRS 501. The SCRS 501 includes a heat exchanger
(heater or cooler) 506, a filter 508, and a control valve 504A in combination with an

30  adsorption unit 510, which may be a combined pressure-swing/rapid cycle pressure swing

and thermal-swing adsorption unit. There may also be a heater 514 and lines associated

therewith 515, 517. After treatment in the adsorption unit 510, there will be at least a first

13-



100501 FIG 3 is an exenplary schematic of a process |ayout of the present
i nvention including a secondary pressure vessel 302 surrounding the sw ng
adsor pti onvopr@aeszounit 210. 5 The process may be sim | @CTiUus20080793r@cess of
FIGs. 1 and 2A-2B, but with the addition of the secondary pressure vessel
302. As such FIG 3 may be best understood with reference to FIGs. 1 and

2A- 2B.  TheilsyiRchn 62K Rhil 0Pt 0§ @aditieRltutdit) sEimds1 28-808d W cR il aRSehe
vessel 302 that can be pressurized in order to reduce the overall

di f f er enttb alwgstestrsamed 20y armetyréedaitizmgptsiroam 822 to REtEmbime intith yacase sinchirm §02.
envi ron in ord to reduce the djfferential pressure 10 on the sgals
o e naBbseir on ot Pt G Eoy ey i e B A evaam

214, val gt hR&urOlet A0WR. 16 TR digidsAf oSWER: SR33ultand|yaBe iRHthd Hieadss 392
equi pnent. 10051] The swi ng adsorption process unit 210 utilizes an

adsor BentSdpedp@tion obthcainnsxd wasthomprading wgiany 532 tay Teactiettd3iber © svomposfed

of at |east a bead adsor bent or str red adsorbent. If a heating or
00l | ng" PGPSO Tk Ranasahg® SUEe Y Bk Peoess i afEha PRSEE 410p1 o
may al so ARt FhdtcReH bRZr % HARHatd e PRSSAIBH 1Y bhUDRSo (ROProRBIWY) sho fh
may be attached to the housing 312 in a manner that prevents contacting the

adsor bentFIm. 6h heating or cooling fluids. Specifically, heating may be by
el ectric ing and cool.ing nmay be by . a caoli j acket . Val ve_.or val ves
S16a my BB of tHACHe iibdfte Rraniet FEuAEE e’ BRiRy HGHY B brthFdtess
uni t 1310 Oposntl RnfRal \@derh ' QORY) efos | frBpatinkeaMudi®y Jsteredi RIS sad) Steehh as
20 the utility stream 212A and the secondary, reject or other product
streans 2t2BHRdRXyy seul comnrbssgurt Axf sucheFled 8129 be Biekteundesstaodswitin otfeshomto)

i as 1 rig- kg B S SR Bba S BbuoS v BR B o e PEsRPaI e

depends igdoPRrihe Qreskil® dT £9RHER Qfcah 804 REQUing t4 8GHPret8 HRAMOSIE. | Troaddd t he
inlet stream the tenperature of the inlét stream and the 25 tenperature of

any requiutiity keetnn@. orsedogisistrgamb)ubkiiA ahd 648B acagesrithe froal viesn? 66R\by 316 A,
316B,, _.316C have a sealing surface ckj hat prevents | eakage of
conpdienteIegite efmpdin B boaiem HERSREUT st BRSE bie B Themviakee
body depengds ABcdshesudhf gﬁ@rbtr' AROmPLESBY Frob8LVERA ih¢udt JRSPREEciprocating

surroundi ng the valve and the streamor streans controlled by the valve.
VWhen t he doegdessor @iy bt ededito tomgprepy essur €48 e gresgreabere arhsight?y abawe)

the 30 | eak rate fromthe_ val ves can be i riant saf et nd

oper at | oﬁ_ﬁ? _%?gglﬁ%@ﬁ?ﬁsur@dwe_@%@gmssél GiheRetTeS L SO BLER (o oY opgesus
H2S cont %?'d@ﬂer%?é{%c&ér %‘ébi@s i nﬁ%ﬁ%oﬁﬁ@ds’e iR RGP oPEorhgr%Ks%%oﬁ aflrhf 612
significant safety and oOperational concern. WO 2009/ 064569PCT/ US2008/ 079870
[ 00532PI n rome bexeatet an yaneSHRE | GO tavofg 4 keiny abenttionprecess anit 6281 VEo prepasd ve

sets 316A are | osed in indjvidual housings pressurjpzed to a, pressure
gr eat er Ry EAT oy tag SRR AT DANEPTORSSS U 87 &rléfbgﬁlw&?éﬁ%@d}%m

the hOUSid‘lgsthz?crc%fl&ﬁigﬁs'sﬁ%i%?% fofm&oRdifS rs@r.e%%?h&[Th% R8I0 r bR 28

stream 207. An alternati exenpl ary enbodi nen
be fed to the swing adsorption process unit 627 having a valve or a set of valves 628 which

may control (e.g. pulse) the rate of the conditioned feed stream 620 into the adsorption bed
25  625. An exit valve or a set of exit valves 636 may periodically open and close to allow a
utility stream 640 to leave the swing adsorption unit 627. The utility stream 640 may then be
fed to safety and unit isolation devices 642 such as unit isolation valves, flow checks, or
pressure relief valves may optionally be provided to improve operability. An accumulator
vessel 644 may also optionally be provided to further reduce flow or pressure fluctuations.
30  Optionally, the accumulator can include a heat exchanger (not shown). Resulting stream 646
is then the treated utility stream (seal gas) produced by the selective component removal
system, which may be split into streams 618A and 618B for use in the dry gas seals of the

compressor 602. Additionally, a secondary stream 638 may enter the swing adsorption unit

-14-



5 the present invention conprises a secondary pressure vessel 302 around
the entire swing adsorption process unit 210 (including valves 316). In one
exenpl ar yworzhedionssnt t he secondary pressure vessel 302 iPsTArSe@sworsszed to a
pressure greater than 10% of the slip stream 207 and in anot her exenplary
enbodi ment the secondary pressure vessel 302 is pressurized to a pressure
greater t¢ani9@%edndaReintdti vt 6828t 20 inlel Q40D Ithan kit tredvifX 8ARIrAtich
process layout of FIG™ 2A utilizing thermal pressure swi ng adsorption

(t her mal WPR8A027Tr aitahresccohdany prie sailmeeorswiilvey @dstbapmiap perigdicalyc bpenFi@, cldsamty be
best understood with reference to FIGs. 1-2A. Th roce | ayout 400 .

e i 21 g BHO eI cBRE GBS B s oTsh of ARG BLS S fb it gyine
feedi ng tfagsaoRLEs8®PF 202, a conpressor discharge stream 206 fromthe
conpressor 202, and a slip stream 207 divided 15 fromthe di scharge stream
206. The [p0Ff]ess | dypoue dxemphey cmbodiowes ofithegirectss W80 cthrpomen adsogtonainit
system (SCRS) 401 conprising filters 208A and 208B, contr ol | ves .216A and
S oB. T AR At TR SH RGO o1 g TR, & et St IR I BRI F B
the adsorgt h80iddfith pod. thaMdwabf heatly ANGIlaatIEAUHaE ARA aAddedieahe SiviHES
(not shown) to provide the heating and cooling necessary to effect the
separ at i cisorption und 627 temngll 62camesy6 earte6i2 dERctrivehhea2fg soyraket dadingt(hen
recycled or sent to Waﬁte st ream 220 tl{gro%&]g remai nder sfrea 406. |nstead
of 1ol yi fGOUBI A3 GROPPELSET dO RS, EnETIEI WA HY Eno Ul SAP B FECTRIER t o
effeqp t henRRARALAL {h@r&wiﬁ@%d%ﬁ(d@ﬁﬁiﬁ%ﬁ%a%@%@@{)érﬁﬁ‘l PEOGRS fuldBidispZk8mean be
used in conbination with a conpressor 202 or w thout a conpressor as shown
bel ow i n Fb@ss.5In thecasastal st oremtof 2dvera§3lbis prevtidedhdpuls thhdlosoapthe pmioge

ti i 204 via l] 222 i .npl i ded. 25 100 FIG 5 i
anot her SRR proaetl g B amuoh ine S2nhetorPRnb ar o2 i ez
Wi U 2 CODBiRS HRLGRS NS 4290 DRI GHE (ALREH SR AR LSETB S 1O

adsorption unit. The process 500 i1 ncl udes a process stream 502, a slip
st r eam 5@pnwfifedovithineas prooodas Bese@nvSed, 638ndThin sSCREaB0ptesSThe vEERS63D is

i ncl ydes heat exchanger (heater or, cooler) 506, a filter 8,..a

cont 161 VEMEEE AR DR BIHLErE Oh EH S rosah aseg%rnp@wﬁfvah ﬁ?gsﬂf& oo may
be a contyine s - S i i h ~SWi.Ng
ndsor bt o B g S S A D OB 15

t her ewi t hvabis ar&ised, Allver 624, @28 emlt 622ncanhel ba swoptoraed umo b shiglk rdthgrelw | |

be at | egst first WO 2009/ 064569PCT/ US2008/ 079870 ytility stream 512A and
opt i onal 1GpdxdeEt bERdp natFaver bs Priasele v Yo RO SipE 4 PHENY VP 45
wast e streag R qn8 63 YE 'b%dinEcﬂ-BQﬂé% 8Hh SR SRR & QinfoRE TR b pr agess

stream 502. [0056] The processi system 500 may util1ze a“high pressure
procefds gtroaden miite wottimupne dewrie utibity domam 49, facrdl istvatgeaddoppos ahitob2Tvest e
product 522 balck 'n;fo t he proces(ﬁ 502. 5.Sone I50&)'$!i$n of the unuysed ste
or product STRIEKH- 5HsaERpl BRINEAdPTREGN ainithre PaPONEL:i B seYeral e dEblY 202

simlar ts@re&rﬁ?h@ﬁﬁ%eiﬂérg&dg 2A for pressure-swing or after a pressure
drop in the process’in order to facilitate the waste fl owi ng back into the
process d805Hown i NAnkEbfic &empldp émbbBmaits of thn peoespb@, \the pracsssr aitchmnof a

process |ayout of a sel e.(éti ve 10 cgrr.ponent rerr(!i)val .system (SCRS) for
prepari ng"® Ui PPY 8t AEAnS eSS BENS JREPresPd 40t aMtEFioNuglt aprypdsesspund
CONMPIBSS Qbseritsir fFray TG 2 QrdiBite BE aqgﬁe H&ﬁel'bsfd@%rWTng cofnl %s?&f:ﬁreraﬁl 616>
2A. The process ayoﬁt 600 may 1 nclude a centrifugal dry seal conpressor
602 whi chmipolsiesa pressupr mssange Gomal (-8@kbe with rmti@ 4f prestulenigetacaostpaessed

stream 606. Treated. utility strea (e.g. seal gas streans) 618A an 18B
are gener 1608 B v s b éﬁ- gﬁf@f%fgﬂs@m\?%(%eﬁﬁb eSS r@&%@ﬁ?ﬂ%@&? Em
(SCRS) 6 : ' r 04
b Trom art e B TR T R U Sl R O R RS S S e
may be useges.o Avspheds picsmamitOiBcdno 688 ps éss uhan ddber. oin e gist [whead dwe

t he \r}i ghest pressur eeded for seal gas streans 618A and 618B, To renpve
oi | vporPrasras SPILe M S s HP Wisad; teen iham 1hRrght SRR & famyiheansiey)

of conpr : d, I Nqar i

i g adanr e e AR R BT HRE Rl AP 8o 1y
t he sw ngvacdsordpkdwre the amesst afil{S B@Winigtinfosstiepini @8allt s fledpdssiblniot tréat het hat
conditions the gas to form 8§ndi ti onogd tream 6%0. The conditigned stream
620 nmay @S fIOR RS R HSEHhGIR ety Hiw ?P“fﬂfo%f‘é@sb Pty Ha¥ ng (QOVEtPaabr  a
set of valves 628 which may control (e.g. pulse) the rate of the
conditioned feed stream 620 into the adsgrption bed 25 625. An exit val ve
or a set of exit valves 636 may periodically open and close to allow a
utility stream 640 to | eave the swing adsorption unit 627. The utility
stream 640 may then be fed to safety and unit isolation devices 642 such as

- o, . o -



30 Optionally, the accumul ator can include a heat exchanger (not shown).
Resulting stream 646 is then the treated utility stream (seal gas) produced
by the seWvechinmwsissonponent renoval system which nmay bePgpltistoosiores’et r eans
618A and 618B for use in the dry gas seals of the conpressor 602.

Addi tionally, a secondary stream 638 may enter the swi ng adsorption unit

WO 2009/ QBARERRCH0HSR008H0A9B70uEA 0 oAditios BRONEHIhg 1l &8 sy 80®to éssRt Of
inlet valves 630, then exit the swing adsorption unit 627 via a secondary
exit val whatghe wallecekr e2hpbsition phygapsrdandotSaivilly ngpmndend at deetcmpermhiresande
reject (e.g. secondar roduct) streamor set..of streans 626 to ve t he
G g adgBTBERGTPIHIN DR 55 Ghssambrieh SBHEr S nBbaPHERE Gt She Tt s
process 6QQsiblhs @WCBQV@Q§QJIF&E?QE!&WMOC@S%JS HRBSsbEABLOMI phavd 8PaRdSar ald on
process. In this case, a set of valves 634 and 622 nay be provided to pul se

t he fBow distilkheat itmgonditiondhd gas fdruitsmt 6 benuer thermptcsserve lekretheni 19§ bar.
adsorption unit 627 through streans 616 and 632. El ectrij.cal heat]| or
Tacker codm ARG CoRTENR P ST b° BETIORY Tori5rouraetharoumpll Br At

SWi ngs. | HeR0RL RAr ¢86HRal W aficeiBPdF TBNontibhA &PhaBoRPeRIcRck Qan Wl §uik27
may use a partial pressure purge displacenent process. I'n this case a valve

or set ofchgbdéngerg @GBA in somy iadess impogsiltlele When €droaniadnal kepapaioggrocesses are

di spl acenent  stream 638 int.o the adsorption bed 625. The sorption bed 625
s Cont ai REb e e gopradbe af§ 03 st Mgl eharigm o O eBlaR dS tn
the a9soci,at sy AloidnB ths tGRRrALREEhdrefiuRe SorRiBfRdRFoks BIESANI 6T baHP&ko639.
This secondary pressure vessel 639 is 15 designed to mtigate the

si gni f i cé¥@ehedvylhydkasatbons ugth eelxinsnimberi groatsr Ve 46218, usedldy rd@vcd 6B3M te24,

d 622. hi b ially i wh t | \Wh
ool et iSRG Dad et bdrtaghiRo s2baie mort HER ebeb il "
into a si}giﬁk&a%hgﬁ%nmw&em%t (Lusdd té Rsth ﬁ!&aﬂmﬂsh%sretﬁefg&bgz@%a@&ehaml ve

bodi es) . mlarly, any optional valves used (636, 630, and 634) can be

i ncor por &0&doiihe 1€ 4t herdrocatbonsars irgrgdeedritamathe sirghmearsebpyforetrogn pA®vi de a
nor e .gont | us fl in. utili stream 640, several_ sw n dsorptjon units
527 dan BRORHT oy el el V188 alhe SiRG ttcosopiinenon Al € Eletrhs B Bybaitn
several ngsUhdy Rdcdifitd hd ¥ mBdt bf 2iFor 84D MRY cBRpABIHE drhclidBHB&:NB oFIQUAR contain
exenpl ary enbodi nents of the process 600, the process stream 604 may be a

sour or adddivgashsthrenhendsainper bompnessaddnimyr off thissonpleoulenean dso bardetragnasund
25 reservoir and may have a pressure jn a n from 10- 100. bar. The

conpr essdl “SHPELI BE6 LS ARPESE RSt 617 o et rPr ot b5 58MBH ¢ n
the rati grahe M&ﬁﬁﬁﬁf%il b:%hﬁ\ﬁ? BusSéf %%@9&@@@ &@do&*%lﬂ r@atBhddilam Zidl-
In a preferred enbodi nent the pressure of stream 606 is greater than 250

bar. 20he sealnof ilfeudyailsed ropmpecborcdpriées becos B2 arsegnificane prodlese athe dreprressgicon

t . h, th N t i t .bar. .In th
cace wherD EhETHYEPPOREET™ S17 inleash g 1000e oo Sih sfgn o7 dnfvisndR 9 om
it or thesthtgamlip GebahP(sEar gk ForQE@dﬁleseIaf Ealy5essHB b0 wWheR VIR OR& scal gas

absorption, phase 'separation, and distillation processes to renove water
and r edugecsshies anpuntxcess diAH0fblapwCnyditioniog st ppawnab08it 64 nay iaveve poagily e

to t t h fl i i t t 608 with. | l. i. b t.
! ormove. e it Bt s 66 GEHSESRE R OIrUR R EOP RS 8 Po St
processesohf ﬁloﬁpthléereé{ﬁf'déattﬁ% g%?ﬁewo?%lﬁ.hQ"thS?Cfb@%QQ cfu?@el | sigﬁé@mcﬁgﬁ) to

ensure that the nol ecular conp on of gas stream 608 wi not condense

at the temgeemovy ibs odnud therdewsuplese grdivhéro iidirétmunginsnifickat.seal s of t he
AMME R W (S I NI S G D
compressor 202. The compressor 202 may be part of the process system 200, 250, 300, 400,
or 600. Hence, FIG. 7 may be best understood with reference to FIGs. 2A, 2B, 3, 4, and 6.
30  The system 700 includes a process side 702, a discharge (atmospheric) side 704, and a high
pressure rotating equipment portion 706. Treated utility gas (e.g. dry seal gas, which may be
treated gas 218, 618A, or 618B) enters the system 700 at 708 and exits at 710 and 712. The
gas at 708 is at a sufficiently high pressure to operate the dry gas seal 722. The exit gas 710
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5 distillation to condition the gas for stream 608 because the pressure is
| ess than 100 bar. Conventional separation processes are enpl oyed at

pr essur eswaebév/dsescow 100 bar. At pressures near 100 bar PCmaSapgloresas i on of
conventional separation processes can be quite challenging (and in sone

i nstances inpossible). Wen conventional separation processes are used to
tailor theogamRasitsufitiQftlydhisPpfesQire VRSt PRbMEATroMARe PEIBRRi&OT0AId diit
will not enter a 10 two phasé region in the tenperature and pressure

condi t i orzsteamoths lahgigkaks 630 eohpire sgaing 6@yipmesty Y0y dihe camtbgass 714 ishat
carbon nunbers greater than 4 are usually renpved fromthe steam |n ny
appl i cat iaé’ﬁgox?’%lgtég’nhﬂé ARG RIGEE UTCTU e off8Y SUHER j lﬁﬁéﬁﬁs@o%% e-%-h‘éen@%
hydr ocar beRgsgheRy ol N8retak §RIMEART 7165is USRFatldd Ja TIBWSIERRIMPRG 0 MPESIr).

pref erabl y, g{eg?gr tﬁ§% 90% of the'&aiﬁh?dré%é(bons are3$§n8§ed f#3n1the
st ream ud8862jo f or MnomcaeammPBRBy cthbodid®E0]thd heycutydr ndescd od addressrtbeidosiortt i ng

conpressor 610 may be | ubricated with ojl. tha y.be carried as a njst, or
Vapbr outbBfICeHb THETARUSEE SoYhEa (i Blpngobi TOekh kSR M P b
whi ch enh@ffRedsés iRREMLDY TRICE F0LVIRNYa8f cdigamemahecyl 69 ARl $91REing:
entrained as a vapor or mst in the conpressed gas stream 612. The oi

vapor, oiliydmcstbone fropo@p émethtuse) dhrouple (hatbdecatcs g waidr, somigag caupounfls (i,
reci procatin onpr essor 0 can condense in the.20 seals of the dr eal
Conpr cas i Se5x T SUbecuHsed nGR SruRIRITy B8] S Wranrere Teovur B the
conprigsseadnstd aafr@ler dSy gbﬁ@tcgﬁtr&m% HIBnRA wolRl RHfhe ohRRIh&1hat $ould
unsui table for use as a utility stream (seal gas) for the dry seal

conpr essarth@@Bcwhedenshes the gpudacedigas eatxmadeducess thesnaressondyxge seal G22.100

bar. Condi.tiqning i tional. unit 614 may inval ve changi ng,the t. erature
of i he orPRED by el B ek AR it oo e mp R B Rk SRR
mst 25 6eBlAgilid AR HRA thOGLIPIRERIROE, &ABKES Tt fhe cbhGensiBiS oG, be
designed to adsorb and renove the oil in the dense phase gas where

filtrati orheitscatadsutfehincvenid thendg6le] #o0va@ i picssuan cighes mpthayalvé(h) arstxpatdesin) of a
conventiqpal, dr as seal systemin a conpressor .,202. The conpr.essor . 202
my e paPt d5nich o B due et di SBBIISEG3H80 HoBiedop BBE Aetibelt AIG 7
may be begdreHRAGSRUIOREs W Rt HEHEVANES dr AellctS to Zuclbhe Frcafly’'s pRAsRe tdbheThe
system 700 includes a process side 702, a discharge (atnospheric) side 704,
and a hi glesipedeprssnuee whtlatdcageraguispiv morlpolhé oyect OBcanTy emtasning wasietpyodymss

.g. th | i ch be_treat 18, G18A .or 618B) . th
Sy e 703 O umh hire SRS ol 86 S0 b BRI wBipny B i B B 1
suf fici entdlyy hi @hstBrsassMt &uélo a9RRKALSHIE D JEYd 38S &RA bé2Rcydlal Bk tPas 710

WO 2009/ 064569PCT/ US2008/ 079870 shoul d be at a sufficienﬁaéehigh pressure
to r@di stcopmeesserr wictippar ether anoemide sirae oo 2ispashleXicondreicelseraludide batams nt h

| 720 and,t tati ' t 706,, Th it 712 i t
aopr ot mlier P FPSBOE) AP e iRl spf a8 FofeRle’ el ahs pucben o
(e.g. ventpshatiéh @ismsprhere) or flare gas and stream 716 is separation gas

flow (generally nitrogen or air). 5 100621 In one exenplary enbodi nent, the
i nventi orEX4AMId®P t o address the desire to produce a non-condensi ng seal

gas (e.qg. ility gas) 708 for a high-pressure centrifugal conpressor

Py ectind"llo o SBanrorymyRt Sumrded kS S bt EormbRBRC RS e
hydr%arms{rémmc&r%wwb& RuUgketét 0+ (decanes+), water, sour gas
conpounds (i.e., H2S, , and other sul fur-containing conpounds), and
inerts (nitrogen, heliunm). In this 10 service, a formof dew point control
the invention woul d renove conmpounds that woul d ot herw se condense as the
process gas i s expanded across the conpressor dry gas seal 722. 100631 A
slip streamfromthe di scharge would be directed through a particle/liquid
renoval filter and then through the SCRS to selectively renove the
condensabl e conpounds. The treated stream woul d then be | et down in
pressure either with valve(s) or expander(s) to 15 the desired seal gas
pressure. An expander nay al so be used in place of any of the

af orenenti oned pressure |l et down valves or devices to reduce the streams
pressure to the desired pressure while recovering useful work. The reject
streans contai ning waste products and other streans (hydrocarbons, N trogen
etc.) can then be dealt with on the basis of their utility. Waste streans
such as unsal eabl e CO2 and H2S coul d be recycl ed back to the 20 conpressor
suction or other appropriate streamfor disposal. Econom cally-val uabl e
streans (i.e., hydrocarbons) can be rec ypred and sold or used for other
utilities such as fuel gas or separation gas 716 etc.



EXAMPLES 1006411 n one exanple, conpressed gas with the foll ow ng

conposition and state 25downstream of a conpressor i s being reinjected:
2009/ 0645680REP/0685008/ 079870 Mol e Fracti ons Met hane0. 5938THiSh@ss®81034
Propane0. 0579 i - But ane0. 0081 n- But ane0. 0157 i - Pent ane0. 0041 n- Pent ane0. 0037
n- HexaneO. 0019 n- Hept ane0. 0007

10

15

20

Mole Fractions

Methane 0.5933
Ethane 0.1084
Propane 0.0579
i-Butane 0.0081
n-Butane 0.0157
i-Pentane 0.0041
n-Pentane 0.0037
n-Hexane 0.0019
n-Heptane 0.0007
Nitrogen 0.0108
H20 0.0000
H2S 0.1622
CO2 0.0324
COSs 0.0001
M-Mercaptan 0.0002
[0065] FIG. 8 is a graph depicting the phase envelope associated with the exemplary

gaseous slip stream listed above taken directly from the compressor discharge and into the
dry gas seals. In the graph 800, pressure 802 is in bar, enthalpy 804 is in kilocalories per
kilogram moles (kcal’kgmol), the bubble point of the process fluid 806 is shown with
diamonds, the dew point of the process fluid 808 is shown with squares, and the valve
expansion point 810 is shown by a vertical line at about negative 19,900 kcal/kgmol. As
shown, the gas will cool as it expands and drops in pressure. At about 77 bar the valve
expansion point 810 crosses the dew point 808 resulting in the slip stream gas entering the 2-
phase region as liquids condense. Such a result is highly problematic and often causes early
failure of dry gas seals.

[0066] FIG. 9 is a graphic illustration depicting the phase envelope associated with
the exemplary gaseous slip stream listed above after separation 106 to form a treated utility
stream via any one of the processes or systems 100, 200, 300, 400, and 600. In the graph
900, pressure 902 is in bar, enthalpy 904 is in kilocalories per kilogram moles (kcal/kgmol),
the bubble point of the process fluid 906 is shown with diamonds, the dew point of the
process fluid 908 is shown with squares, and the valve expansion point 910 is shown by a
vertical line at about negative 19,350 kcal/kgmol. As shown, the phase envelope 906 and
908 has moved to the left resulting in the utility gas stream remaining in the gascous state
across the seal. Removal of the butanes and heavier hydrocarbons caused the shift. Hence,
the utility gas (e.g. seal gas) can be used as the seal gas without danger of liquids condensing.

The utility gas stream may be any one of utility gas stream 218, 512A, 618A and 618B.
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Ni t rogen0. 0108 |-1200. 0000 H2S0. 1622 CO20. 0324 COS0. 0001 M Mer capt an0. 0002
10065]FIG 8 is a graph depicting the phase envel ope associated with the
exenpl ar ywQas@nessesl i p stream | i sted above taken direct PETUSRINS0MES70
conpressor discharge and into the dry gas seals. In the graph 800, pressure
802 is in bar, enthalpy 804 is in kilocalories per 5 kilogram nol es

(kcal /' kgnebgz) the buhb! gopRi & REmpRE RINREEESH fdfud Gr&QGs 11808 QN WeleBtive
di anonds, the dew point of the process fluid 808 is shown with squares, and
t he val veogpoaergiromoydispster 18CRS) shrguepabpg a nriepgancadh utile statanabogitscalegga i ve

19, 900 kcal / | . As shown, .th i | | | ' d '
or sasur o o M AR bOSeIE el 08 whR,biG TORRRCE B s iy
poi nt 808 ikieflbthRGo MGt DR STHeHrodds§ 8L ERF08NhAS indBidt RGigh pORREs& i RGRION

as |liquids condense. Such a result is highly problematic and often causes
ear | y 5f aidrursealofonahrgssgad 082 athsch h@BEGIHEI [GBessora of a nyoceph seeanh (1084 yatldiog a

e e TN T35 TS S e I X TR SEPRL 2B
\élr gpﬁny Qo - REAKESRES 1008 WHLATS AR 108005 tr300 1069 Rhay 30 iaR0Froh t he
conventional nitrogen production process, such as an air separation plant deploying turbo-
expanders or membranes. Stream 1008 may be a slip stream taken from process stream 1004.
10 A reciprocating compressor 1010 may be used to compress stream 1008 to a pressure above
or slightly above the highest pressure needed for seal gas streams 1018A and 1018B.
However, the cylinder of the reciprocating compressor 1010 is typically lubricated with oil
that can be carried as a mist or vapor out of the compressor 1010, contaminating the
compressed gas stream 1012 making the compressed stream 1012 unsuitable for use in dry
15 gas seals. Hence, compressed stream 1012 may be fed into unit 1014 for conditioning.
Conditioning may involve changing the temperature of the stream by heat exchange or
removing particles or oil mist (e.g. via a filter) coming from the reciprocating compressor
1010. The conditioned stream 1020 may then be fed to the SCRS 1001 including adsorption
unit 1027 having a valve or a set of valves 1028 which may control (e.g. pulse) the rate of the
20  conditioned feed stream 1020 into the adsorption bed 1025. An exit valve or a set of exit
valves 1036 may periodically open and close to allow a utility stream 1040 to leave the
adsorption unit 1027. The utility stream 1040 may then optionally be flowed through safety
and unit isolation devices 1042 such as unit isolation valves, flow checks, or pressure relief
valves can be provided to improve operability. An accumulator vessel 1044 may also be
25  provided to further reduce flow or pressure fluctuations. Optionally, the accumulator 1044
can include a heat exchanger (not shown). Resulting stream 1046 is then the nitrogen rich
treated utility stream (seal gas), which may be split into streams 1018A and 1018B for use in
the dry gas seals of the compressor 1002. Additionally, a secondary stream 1038 may enter
the swing adsorption unit 1027 via a secondary inlet valve or a set of inlet valves 1030, then
30  exit the swing adsorption unit 1027 via a secondary exit valve or valves 1024 that may
periodically open and close to allow the reject (e.g. secondary product) stream or set of

streams 1026 to leave the swing adsorption unit 1027.

-19-



15 900, pressure 902 is in bar, enthalpy 904 is in kilocalories per

kil ogram nol es (kcal /kgnol), the bubble point of the process fluid 906 is
shown wi tWwodbe@enws, the dew point of the process fl ui dPeO&IS2@SHNBAM W t h
squares, and the val ve expansion point 910 is shown by a vertical line at
about negative 19, 350 kcal / kgnol. As shown, the phase envel ope 906 and 908
has movedopet he | efit the 8t dd38rptibn Wk ¢ ﬁldystaYpIG@ﬁreSMiﬁgﬁhiogﬁﬁ?dn%rﬁgesh thd he
gaseous state 20 across the seal. Renoval of the butanes and heavi er

hydr ocar huesucaafsedamhid26 his preferkllydess thive 2Qpetdentyofgaisaiel (40. sEptiogally) thean

b d .th | ithout d f |i.quid i . Th tidit
gas. streaminGo BRI UGRITEECR R DY g ASUPHER RIS ER. 5 Bk CREEAChALVETSE
WO 2009/ QBARBRRE T U0 P L04A8112.2[i9 QRAkddG0 phfscithc ABwEsaTERiRS ¥r Eddingtmadd on

of a process |layout of a selective conponent renoval system (SCRS) for
pr epabi nghat eniterr ogleleavd dte wtsbdli K029 shromgns(reargs 18b@landyd 832.f dilecirihihgsting or

tri.f | | . h, FIG 10.. be, best
Cindor ot odol HETiEF apdite SHh 2k BT R it 488 MUt OPIORH ey AbMde a
hi gh pr esgu6:81i6:€ kit 1h2@0ades a pdfthl g%@@& B Q8P B2y rvbdse NIPARSEaSe gahealve

pressure of a process stream 1004 yielding a conpressed stream 1006.
Utility (csgofsehies 3 isprowederstodlss shafiow b I8 uagedipplachnsmt stieaon1 038 into
nitrogen-ric aseous am 1008 usin XS 1001. .Stream 1008 nm

o1 gt nat N AT 0L APEE Al b HgEh U5 938t GBI SYLTn GLER Y AFoSe
separ@at i o2p! @ptioFAR) aué R&sdiUDR9 28X BRNLEIhtQ! vAIBAR L ARREincal W RAMa LOQR ARy be
a slip streamtaken from process stream 1004. 10 reci procati ng conpreéssor

1010 nmay fressusedessd t39pr 895 stoordary 1908 utcovesser €8¥ursededigned tor mstigatghthey
above the.hi.ghest essyre needed for seal. s streanms,K 1018A and 18B.
Covever | NSUTGPET ALSARDIRHE ol BouT g O SLEB SgTIon Ty R dal
lubri cat egn W kbheRlally iMBbri&RAWHRE r&@Fy Vadeks e Gelll SWharoMAPPLlyQUre Qfcd! Pfives
conpressor 1010, cohtam nating the conpressed gas stream 1012 neking the

conpr essed241 HR28nmukDIE22ums viltbebherpanted swoiarsingly rotéy gabredodly €¢.g Hberc do not

conpressed stream 1012 e fed i nto unit 1014 for conditionjng.

Condi18: oG iy TeRFaIS A Ln RGN Bt Bimpay abpeloased (O Hystene
exchange 1934) S4PYE MeLoBHrhicd lith BenPidto ﬁ‘s@ﬁglé fotry Vdife %0313{' T8l droGiafiaNGofd OM
the reciprocating conpressor 1010. The conditionfed stream 1020 nmay then be

fed to thenGGREs10OL innphruftkdngtreads AP0, eavermi swik2idsbrptiomginats vEI27emay & set

of val ves 1028 i.ch control .(e.q. se) the rate of.the 20
condi t i oﬁérepq?ﬁéﬁ‘éi‘g%%ervs W@@@dﬁ‘?{PB&i H%tsaﬁi%’@ﬁ%? oyt thegBgity reams 1040 mdye or

a set of xhio¥pl ves 1036 may periodically open and close to allow a
utility strea% 1040 to | eave the adsorption unit 1027. The utility stream
1040 26ay (066 opt i dnabing dpebofliroews of thequrgdess 40€4, \tha pobceysi strehmol 0t ican be a
devi ces 1042 such as unit_isolation valve f.l ow. checks, Tg{%é%r essure relief

val ves cafUb® HrosruFerohrnp g BPYEBTY foryniCliphaB i RLIeBHO EEPVe44
may al SO fessgR ANAYhREHs el bilPboin® HAGE ild QR AIES S CorhhGloh 3bh 20

Optional ly, the accunul ator 1044 can 1 nclude a heat exchanger (not shown).
Resul t i ngesinremmmzd Gbé i16-100dar.t Reessirt o6 gencammhssed satan 1006 chn pe st neramge

I , i h lit int t 1018A 01 inth
I I R IR T, TR T RGN CR I
may %Pt ?F}tréxhézls.mﬁlﬁ‘gneﬁlgsﬁﬁt% R Neh i FOR( i 3e8 BABE Moo el nadk Lev@hl @

set o et val ves 1030, then 30 exit the sw ng sorption unit 1027 via a
secondar yoexird¢ssival stegear Iv alpwdsrrdd@dbsdimentyghe pessucdofCatchym HPéns grcktaritiese t o

allow (NG el oot (e, pRReadar POAUh S [ SBmOL 5L bR 025 L©
flow rate in stream 1006 is greater than 20 million standard cubic feet per day (MMSCFD)
and even more preferably greater than 200 MMSCFD. The total flow rate of the utility seal
30 gas strcams 1018A and 1018B is preferably greater than 0.1 MMSCFD and even more
preferably greater than 1.0 MMSCFD. Pressure of the utility seal gas streams 1018A and
1018B nceded for the high pressure centrifugal dry seal compressor 1002 are preferably
greater than 100 bar and even more preferably greater than 200 bar. Because the high
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WO 2009/ 064569PCT/ US2008/ 079870 [0068] If the swi ng adsorption unit enploys
a pressure swi ng adsorption process the pressure of stream 1026 is

pr ef er ablwol2e®#esssan 20 percent of stream 1040. Opti onalPCy¥/USR0v8/0398700Q
adsorption unit uses a thermal swi ng adsorption process. In this case a set
of valves conprising at |east 1034 and 1022 is provided to pulse the flow

of heati eé@ﬁre%ﬁﬂrifg%ll Hglie‘aﬁc&nﬂrgﬁbr €810268r0 8436k s| cRViE ot 418d %&%Ss%%hr_n;@l% dxigemough

streans 1016 and 103 ectric heating or cooling jackel cooling can also
be used twmnpnbduthe ttitregawiicigscal Gpt storaalsl 018Ahands 188 mdwoicpblytessitian 026

uses a partial pressure. pu di spl acenent . process , {his case .val ve
or set oinysebrEBELREb % fdRed EHRELuT RS RO DA SR gt i e

di spl acengtga3tch8aMARRE HBLR thdSrodels Alrbirh @Rudpgdihd 38 Pnatibh S AL b {ORdnked
1025 is contained within a pressure vessel 10 1029. Optionally, this vessel

1029 &nd cabes safsoddpasididnval ving is contained within a secondary pressure
vessel 1 Thi s secondar ressure vessel 1039 is designed t.o mtigate
Uhe-si gniPfnce of TRARETHPEGERT eRArEhTrPERe o q Bl ThERGE tiestmaigr

adsor pt i apityBifficbBRfressité ané plrifyeoaePReH ak |aYsehl”%é%riheHi' h YRe§ré ebdfiYugdplNes
are used. Wen rotary valves arcC used, valves 1024, 1023, and 1022 can al

be i ncor penlatosbressens sacks anginepressprl §02 alt isepdseithle toearoduce heyerduessote Miogan e
to be separate val ve dies). Simlarly, any optional valves used (1036,
1030, andEgum g iR RSP pERUTEB MR S S e HarE ey oa
body.10T0 REQW SlssAriFOIRsCRRA praskaksnitrb LM dtrtaRld ihdyl RAomE LBAMBRABy uRaN BiH
SWi ng adsorption units 1027 may be enployed. |If "several sw ng adsorption

uni ts 1027csnes ssalpgayepglicatioas breduse hestpiekans ol 04pomeyl additivergeors a30{d069] | n

some enbodi nen f the process, 100 t he ,pr,oc stream, 1004 can be sour
or ot o L TBRlD, iy o LS FER bR e SARARST R Ml e RS0 The
under gr OUpeheh® SREN@IT proviRRS SUpRceds 1099 or RERSS thst OARbACAH @i@idﬂ%sf edtht 6f t he
centrifugal dry seal conpressor 1002 can be in a range from 10-100 bar.

Pr essur e wiich houldnpe asmecd tte epravilo08at s bler i gla nressyes temsrfupdD-A8Y Geblar

with . the ratio of pressures tween stream 1006 and. 1004. bei ng _great er 25
than 123 “fioray PHETRRLED-LRMEReR SER tory &8t prRLopdasRs i
have sevahahbeRERERSRIDN ahd PeRSure | vidg RERIFidneehreplAdETRIM to hitRcfr @esure of
stream 1006 is greater than 200 bar, even nore preferably greater than 400

bar. |n anoegrarrighr sreamsdepresdodi iveht Oxbigergwdl be ovesenitia allrpfdheseaniragoeichs

greater than 20.mJ1jaon standard cubic fee er day. (.M D) «and ev re
o o er ablyapeaiBins T SR ReleB phd FEl S St SUREPR MR o ea
30 gas stdapass udddl &A ranevel Q1 3Een Sroly @fess alakymgrieahericthaneQuites MYBGER aand
even nore preferably greater than 1.0 MVBCFD. Pressure of the utility sea

gas S0r eappligaivgn Anhelfdorg Brpewdeded ere efiibe maghatgpetssunethedsis ¢ fafglaticaly
seal compressor,. 1002, ar ef. I reater. .t 00 ve re
el oL ISR APRE B8] P S R SR e R BREPor

2009/ 064 59P6I thelz2 Q81 dhé A8d Qap be s&hid e daedth o waRkurd rayid serlestGRERURSEHBHgHO02
processes a sour or_ acid gas stream the oxygen content in the nitrogen

ri ch sealliqjasreamp aigig cPOYGUoARINOGIBB i aslseiipiple badhl 9 lates ontipdhe pmcesyoseng
o et 0Lt L5 ARG, T SR %0 R RIS,
t he f26r matsingnthefprédabscadd viafiats@¥eof the processes that have been discussed. Except for its
water vapor content it meets the purity requirements for utility seal gas streams 1018A and
1018B.
[0071] In multi-stage systems requiring different seal gas pressures, the gaseous slip
stream may come from the discharge of each stage of intermediate compression or from the
30  discharge of any of the compression stages such that adequate pressure is provided to filter
and treat the discharge fluid while still meeting the required seal gas pressure.

[0072] Beneficially, it is anticipated that embodiments of the invention could be

substantially smaller in size than typical gas treating/conditioning alternatives. Embodiments
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5cases sul fur deposition. 10070] Conventional nitrogen production processes
do not produce a nitrogen streamw th sufficient pressure and purity to be
used as aweeald/gax9i n hi gh pressure centrifugal dry sealPCTarspeos®Iwmré such
as conpressor 1002. It is possible to produce |ower pressure nitrogen
streans that neet the purity requirenents. However, when a reciprocating
conpr essQff the ibnuds hal® tRE BoRHIAIZO b&RRh|IMpRF 8RS WHRIIB HaR AR iSSTaE BN

t hey becone unsuitable for use in high pressure seal gas applications
because tshpyrafporc knathwdsi dppliegh de , fuldi proeaselistricargs waﬁolrlswelg stedrhs ascloiad sdivept et s
fromthe oil used to lubricate.the cylinder of the reciprocatin

conpr essonTasifE prbSalat oS Hsdiibn SsrbptenvaSisnoRedsTBh" TS Bl s

vapors angliobdpafhtioR DccR9l Bofit ofMihGh csMpblitls fay BIRYeRtddfoP IR iHBers R algas
for high pressure centrifugal dry seal 15 conpressors. Conventi ona

t echnél ogisesutdif br blsndadywigle aipcoddicsstidamamihala othsey mee be cvitaied aewhstanwducts.

separatign, a r ur.e sw ng,adsorption can produce |ow to nbdest

o oosur e HiaEageR FER GlhhenFRo R g p R aal T s W hF Y orsses i
al | of thasemidn Q@edh the Ghscdlif SaRrodhi Wad HggihARStak@Bibink A [FbEBABP which
produced by cryogenic distillation. Several nethods can be used to renove
oxygen f rmomddiiesal wastepipduetoteas pepsddicedqui res for seal gas 20

applicati At t f rates required one of the st .attractive nethods
Pt o a7 can |y e TR BN SPAAEN BRSOl df ob DBl E s e
hydr agen.ad¥ébha6n ViR Miat ivioudd wgmg GtadRfonBOchpifiilytihRae iRPIaEdeOdtBiintht Gadh He
renoved from | ow pressure and nodest pressure nitrogen rich streans using

convent i chstillagipn efowicesy eglzend opqutacinrshens aher rditiopd pepardtenppust awsifigationg

t he smﬁnqzag%%{ption bed 1025. Stream 1008 is a deoxygenated nitrogen rich
strean1pr§5§?e3”25 using the processes or variations of the processes that
have beerogifcussedyvhixeepprci@it tédhiqhas ef theapQentiodNhenbe istis 18 tb Reripwy i ty
requi renents for utility seal gas streanms 1018A and 1018B. 100711l n

mul ti - st agedifgasicansnd elernativegogns.ftbe exrmpler cngheslimpents dispessed thayedaseberst
slipys sho&a By Sfo%%m%e? ML e i 3 Sl?o%ﬁcg Sga%fg b§ 2603589 Faf b iﬁtv%er{t%%dl's ghe
conpreéssion or-fromthe di scharge of any~o he conpressi on stages such
that adeqgh@h&dPiess Uinktell So PicOYirde@at OmboditRhtsafistldsee dkrdihe I6ticse e geesehii d
while still meeting the required seal gas pressure. 100721Beneficially, it
i s anti citpdmegies phthedmstipwarstte coveraHenedifiesiiongrequityalcatsbandsaltssnagives flling

SExujﬂm'nx{/‘lgﬁh % HIAUbXR SRR RRSVENRA S MASQNEY fok W AGing hpFEARY LRSS
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WD 2009/ 064569PCT/ US2008/ 079870 of the invention have the potentia
to be nuch sinpler and smaller than traditional bul k separation
nmethods applied to full process streans or full well streans such as
sol vent extraction, nolecular sieve treating, acid gas conversion, or
distillation, for exanple, where bulﬁgzgﬁﬁ_ation occurs. Sone of

t hese conpounds may be separated for i nherent value 5 as a
utility or blended with a product stream while others nay be

rej ected as waste products. In one formof this invention, these
wast e pr od¥batds elangseisy et urned to the primary process stream from

whi ch t he 1gase%&eﬁldd§,§%%§% E%gogsrliega g@éalny CE@F’Q%*}}%” elding a

process by whi no a ste product’ are produced.
10073] The SCRS ppsdueass theejaadonk ifexd sireymbe carried out in a conpact

swi ng 10 adsorptLgn unit that,mogh@ replac? traditiopal, )

capi tal | y-i nt efSUIREH [4FtFePastion phfeasqunicsd supam 9 10RP HSeUREHE,

gl ycol conjaghors, and other traditional separation and purification
equi pment . 10074] Wil e the present techniques of the invention may be
suscepti bl e t o separatngsthagaiebicsip sreemansthgad sebechise corepérenheemaviabsystem

exenpl ary i ments di scussed ahove .have been. 15_.shown.b f
oxanpi o " ISRBSEheVing Sufes] S S5 e RO BOHEPOS Gt AT Al stfRrm G e
not i nt endgd utift A @npdodehtednd 0 the particul ar embodi nents discl osed
herein. 1 ndeed, 'the 'present techniques of the invention are to cover

al | nodificati degdingtgiviititesitesm iatedthe vtibtyreattippaents wheremghewtikyrstredra is
spirit and chc,[;@e% iof tt}(@gi nven;t)ieoctl as defined by the follow ng

appended PRI n&%l YWAPOY L cl ainmed is: 1. A nethod of treati ng
a gaseous feed stream conprising: producing the gaseous feed stream

dividing at |east a ﬁortion of the gaseous feed streamto forma
gaseous sl4 p stiheapgthod of claim 1, wherein the gaseous slip stream is at least one of a

hydrocarbon containing feed stream, a nitrogen-rich stream, at least a portion of a high

pressure process stream, and at least a portion of a compressor discharge stream.

3. The method of claim 2, wherein the gaseous slip stream is at a pressure above the

critical point of the gaseous feed stream.

4. The method of claim 3, wherein the gaseous slip stream is at a pressure of from at

least 100 bar to at least 500 bar.

5. The method of claim 3, wherein the gaseous slip stream is at a pressure of from at

least 200 bar to at least 320 bar.

6. The method of any one of claims 1-5, wherein the utility component is selected
from the group consisting of a compressor, a dry seal compressor, a compressor string, a
turbo-expander compressor, a turbo-expander generator, a pump, a fired steam boiler, a
fired process heater, a gas engine, a hermetically sealed direct-drive electric motor,
turbomachinery equipped with magnetic bearings, gas-operated instruments and controls,

and a gas turbine.
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separating the gaseous slip streamusing a sel ective conponent
removal system (SCRS) having at | east one swi ng adsorption process
unit to forma utility streamfor use in a utility conponent; and
‘feeding the utility streaminto the utility conmponent, wherein the

o ol ol m - o HARRE ) dhl Bl 1id YrBRBRMny chrpghlh FTAARA

hydr ocar bqamomyﬁbmlar@sfp@ﬁﬂsﬁﬁgﬁaﬁu a nltrogen-ri ch stream at | east
a portion of a high pressure process stream and at |east a portion
of a conpressor discharge stream 3. The method of claim2, wherein
t he gaseous sli I Lt '

the gaseors fee-arfEaTLE dyUngDeRRE s SARRHE e IRIEY S oy Bt s
gaseous slfopatdeaseams ¢fa drly gas prabsslabwiroh séal amdatmédshasicallsef) ibalie dtlitat

| east 500 bar. 5. The nethod of claim 3, wherein the gaseous slip
stream i s QPP Hiessure of fromat |east 200 bar to at |east 320 bar.
6. The nethod of any one of clains 1-5, wherein the utility conponent
is selected fromthe group consisting of a conpressor, a dry seal
conpressord. a c’ﬂrwpnﬁhexbof styrdmegf chimhs i #o whepantherat bastpne syirg a(horptlon
t ur bo- expander red steambqiler, a fire

a fj
process h&AYErs %Hp’gfé‘g 68‘}‘?6 |ﬂiﬁ’8P #'8 & {YDEtS cPRSILIg 0L 4 PHFSSUE SVG %Orptlon
el ectric NPSAY unit, W ASHRE v éﬂs&?ﬂbxpm)f‘ﬁﬁlh a%ﬂﬁ?ﬁfe@s&@%fn@%
gas-operated i nstruments an rols, and a gas turbine.
met hod of da&v}ﬂcsm@ntﬁurgft adsnptipnPPSAEwEE R rapid cycle therpabonpg raésmptncm

| ocated r froma. rocessin thod

one-of ol AREa S PR LBiPAERRERS Ve By PBinon QISR armider )

at | east cpraﬁlaq: proasude }z’wﬁ@%rﬂ%laceﬁeﬁt?ﬁ:‘{gd ﬁsbrp%@al(RcapgAyuﬁECaF@mpaad PSA,
seal in the utility conponent he nmeth any one of clains

1- 8, wher & Gempaet Ammpa@hBP%mwgia@a@mna@ﬁnﬂwss unit is
selected fromthe group of units consisting of a pressure sw ng
adsorption (PSA) unit, a thermal swi ng adsorption (TSA) unit, a
partial pri@ssurhesnéthgl of angidhiplodichimsi -8pwheeiralis eelpétivertofiPoRAit rembtal
a rapid cycle thermal sw ng adsorPtl on (RCTSA) unit, a rapid cycle

pressure SYIRY (BHES) HHTISRCPRRISAR l?ﬁffttone af alaﬁbsarwen’éutp%lmemane
pressure WAL vl §AGETERRlevRB Y tﬂgtllﬁg%% A(W&lér? gnc{ Bg?gé%nfé@foﬁz
, an an Cco

conpact PSA, a conpact TISA, a co I nation
t her eof 10 The nmet hod of any one of clains 1-8, wherein the

sel ective ent S urt h r conprises at |east
one of an jbsor ‘?ﬁﬁ?ﬁv anyapnﬁgﬁﬁ@]g&%@g;gﬁngﬂn& eﬂﬁltﬂmtrﬁa%? ®cul ar
sieve, a dl'oﬁlcbhéle?fsib%"%_és%%ﬁm a@ Bl Fer BineCtenpEARI8 G Phressutdlof thE @tiffRL hod

of any one of clains 10, wherein the utility streamis a

non- condersippeeias stream at an operating tenperature and pressure
of the utility conponent. 12. The nethod of any one of clains 1-10,
wherein the utility stream has a conposition which remains in the

gaseous phase iThetnh@hdd bf dnly)one@FBRABNT-10, WBereihBe (ElityQHesth haoy one of
clainms 1-10, wherein the utility stream has a conposition, wherein

the conpo$PHPestps whighgemams an fhe grpesus phased the ity ewmpanshty e
conponents

13. The method of any one of claims 1-10, wherein the utility stream has a
composition, wherein the composition is substantially free of toxic and corrosive

components.

14.  The method of claim 13, wherein the toxic and corrosive components include at

least one of H,8, CO;, H,0, and SO,.
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14. The method of claim 13, wherein the toxic and corrosive
conponents include at |east one of H2S, CO2, H20, and SC2. 15. The
nmet hod of any one of clains 1-10, wherein the utility streamhas a
conposition nade up of inert conponents 16 The met hod of cl aim 15,

wherein t inent C nts |n ni.trogen and
earbon di aur de Thepset b AE M onsa Tl 10 EREuORE Rl Mok YRRaTer

t he SMAng(ﬂﬂ@@ﬁﬁbhﬁﬁd@ﬁp@@ﬁ@nk@nﬁgh&ﬁgnEd i nsi de a secondary pressure
vessel. 18. The nethod of claim 17, wherein the secondary pressure

vessel is nmaintained at an inside pressure of fromat |east 100 bar

to at |easf 6001"1{%%eth0(i]‘81i” cldi ;:helml{l:a néﬁ 18%:1‘? gﬁqﬂjgnengj%lﬁhg attlggst gpe ?fr om

secondary pressure vess ressure

at | east Zﬂ@xgaMHHQm@bnhﬁaﬁnLSOO bar. 20. The nethod of claiml1,
further conprising exchanging heat to or fromthe sw ng adsorption
process unit by a heat exchanger selected fromthe group consi sting

I nter ”31 7 ekﬁ‘iﬁ%{rﬁ&%&??f %.rgﬂjlltelo?%ﬁ%s £38! {RGreirAd s a‘EiQ&B'cSl E%%st is

thereof ing a nitrbgen-ric eous

conpr i si ngerfprmeliiakidg atshendatyr peegsnreniesdel.gaseous st r eam

separating at |east a portion of the nitrogen-rich gaseous stream
using a sel ective conponent renoval system having at |east one sw ng

adsor pti ongpr Oelql%%néiﬂbé of QaihPl W%e&l@lh kel s%c&{cfa[;)ﬁ‘#?egs‘ﬁfe YeSel 'lé‘m%n%héd Aty
conmponent; and feeding the utility stre nto the utility

conponent ,anwhedepnessuheofifrothiat leastti08 dar fosat demsistfdsiri n the utility
conponent. 22. A systemfor treating a gaseous feed stream
conpri si ng: a tubul ar nenber containing a gaseous feed stream

operat i velip. compGh&Hod 6f @aifif] € GHHeYEn GRNREARALY HiesRYAessd $§ @intained at
including at |east one swi ng adsorption process unit, wherein the

sel ect i ve apdnpdmpisssureaioien aékpgﬁt@@f)lbgr Ut deasics0isar at e at | east a
portion of the gaseous feed streamto forma utility stream and

20. The method of claim 1, further comprising exchanging heat to or from the swing
adsorption process unit by a heat exchanger selected from the group consisting of internal

electric heating, jacket cooling, and any combination thereof.

21. A method of treating a nitrogen-rich gaseous stream, comprising:

producing the nitrogen-rich gaseous stream;

separating at least a portion of the nitrogen-rich gaseous stream using a selective
component removal system having at least one swing adsorption process unit to form a
utility stream for use in a utility component; and

feeding the utility stream into the utility component, wherein the utility stream is

consumed in the utility component.

22. A system for treating a gaseous feed stream, comprising:

a tubular member containing a gaseous feed stream operatively connected to a
selective component removal system including at least one swing adsorption process unit,
wherein the selective component removal system is used to separate at least a portion of

the gaseous feed stream to form a utility stream; and
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a utility conponent configured to receive the utility stream wherein
the utility streamis consuned in the utility conmponent. 23. The
system of claim 22, wherein the gaseous slip streamis at |east one
of a hydrocarbon containing feed stream a nitrogen-rich stream at

| east a portion ocess

portion of o conprisLelpPhBE TN BEEH B4 AT BPY, HhersR by ine
of cl ai s s#2amd 3s comdaned th thb atilityl donipone@nponent is at | east one of a
conpressor, a dry seal conpressor, a conpressor string, a

t urbo- expander conpressor, a turbo-expander generator, a punp, a
fired ste boi f 0 ,

her meti calTy sg; e&“%mfgi ??v@ﬁg éhﬁgégkﬁg ﬂgﬂigﬁgggﬁg% |8360fa
equi pped Wythocamgn ebhiainiesfebd gscang asH p@ehaicicstiens stUeant poRivd of a high
controls, and a gas turbine._ 25. The system of any gne of clains
22-24, whéFESHePReress steams And pideasha RETRAE Ao MpreSHTsbEbaregsiTeam s
selected fromthe group of units consisting of a pressure sw ng
adsorption (PSA) unit, a thermal swing adsorption (TSA) unit, a
partial pridssurkheswstan affanygospbideimesit2- XB.JNgereaniﬂrmpﬂityomr(qRFfﬁﬂt) isahichst
a rapid cycle_thernal smnn I:%\gso tion unit, a rapid cycle
pressure é\ﬂ?ﬁaaéiﬂ‘?BFeﬁfqro% 18’ §)§()"Ppt§‘?ﬁ‘?r §°Iin§ S%Préﬁﬂﬂgeapart i al

Pressure SifoBGxpinddt SRhAESITRNM iy S aAtts Hé!afapa( red Hedm bl
conpact PSA, aXEanact g& a.?onpgg? PP%k ' éﬁ&ﬁgonbfngtlogalm'a

thereof  dBed rﬁt@eeg;b@atema(gas angm@ mdleahetmaﬂwmlaﬂdlzﬁztdwhe elecmictrhaor,
ut|I|tys am | east one

0| hburi o8ty Salivh S8 il Rach 8l Barin S the Shtn Rl i Polhtabang 26Rkars,

27. The sysf@paofureiny. one of clains 22-26, wherein the utility stream
is one of a fuel gas, a seal gas, an instrunent and control gas, an
inert gas, nitrogen gas, a blanket gas, hydraulic fluids, water,

e s I e R R R

feed strean1|s pro uce 'ty co

claim1l, whesesd mit iseelutueﬂ iffoyn it fgeAip dfunith eoisting b e pregase saipedkorgtson
an |nstrunent and control gas, an_.inert gas, nitrogen gas,. a bl anket
gas, hydr dEPpeusf, lﬂth%rma\k/awga shraden (Taw Wl B PRtia] Presyire SHageEt hod of

I 1 b
Chalm 1 OraidhlAdou ORIBlioh PP SAFGAS 8 Ayt URARM Svif AAAHb-Y

(RCTSA) unit, a rapld cycle pressure swing adsorption (RCPSA) unit, a rapid cycle
partial pressure swing or displacement purge adsorption (RCPPSA) unit, a compact PSA,

a compact TSA, a compact PPSA, and any combination thereof.

26. The system of any one of claims 22-25, wherein the utility stream is a dry seal
gas for at least one of a dry gas seal, a labyrinth seal, and a mechanical seal in the utility

_ component.
27.  The system of any one of claims 22-26, wherein the utility stream is one of a fuel
gas, a seal gas, an instrument and control gas, an inert gas, nitrogen gas, a blanket gas,

hydraulic fluids, water, diesel and gasoline.

28. The system of claim 22, wherein the gaseous feed stream is produced by the

utility component.
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29.  The method of claim 1, wherein the utility stream is one of a fuel gas, a seal gas,
an instrument and control gas, an inert gas, nitrogen gas, a blanket gas, hydraulic fluids,

water, diesel and gasoline.

30.  The method of claim 1 or claim 21, wherein the gaseous feed stream is produced

by the utility component.

-27-





