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Dual Tubi ng Hanger FIELD OF | NVENTI ON Enbodi nents of
the present invention provide a dual tubing hanger for
womeyiz’a wel | head. BACKGROUND | n vari ous typeCTesG2008/000177

wel |s, the produced fluid flows through tubing, which

is a string of conduit within a casing. The tubing may

be supported at the well head using a tubing hanger. In
sone applications, a dual tlbing hanger is used, which
allows two different fluids to flow In some cases,

i rerent |ocati ondBAbIHEIpBHangReC 7t <0 Trom

~applications, one fluid may be extracted, while
another fluid is punped into the underground chanber
to mai ntai n.chanber vol une. One exanple of a prior art-

LNVEREnBRNYer system designated general ly as
Flér{ﬁ?rl:elﬁ?e nlﬂami?ral 100, is shown in Figure 1. Figure 1

Embediments of dkss psesent dvghtien grovideced difal ttikingl in@ngerufsir uge in a
r system 100. The dual tubi ng hanger system 100
I'ncl udes a dual tubing hanger 110 |ocated within a-
wel | head 102. The dual tubing hanger 110 includes a
cylindrical hanger body 112 nounted on a | andi ng
shoul der 106 within a central bore 104 of the well head
and second mandrels 114, 116 are encased

In Vérichis ity gel3eof wdlis Nee ipeed ucba Mgrirfion@diroliyB tulkiag, hwiite & £5tring of

114, 16 h . tral,.b 115, 117 tivyel .
condids wRR 17 Fesinge T oy B8 rseaparted, SEeE arellBedd yaing
tubirig tidrgent h&tom&épﬂihoﬁw, elc!u(ijalltﬁbinb]lﬁr@%ls rsttgs:esi WPicP allows two

. 17, 119 that , .
B Al 40 P ael s855Re sl fhios oy Pe Pl Bty rractes
frompd'_rliferegl_t 1b@atfone nuhdsagriongd.i niro_oﬂwe_%pan;ﬁicaﬁm\se drieefluid may be
xtibyed B Rt el RWhdekr il g dheifrofifd by tofmaintain
charogrvolumeabove t he openi ng 117. A second pair of seals

122 is |l ocated between the opening 117 and the opening

119 to prevent a mxing of the first and
One example of a prior art dual tubing hanger system, designated generally as

reference numeral 100, is shown in Figure 1. Figure 1 shows a cross-sectional side
view of the dual tubing hanger system 100. The dual tubing hanger system 100
includes a dual tubing hangér 110 located within a wellhead 102. The dual tubing
hanger 110 includes a cylindrical hanger body 112 mounted on a landing shoulder
106 within a dentral bore 104 of the wellhead 102.

First and second mandrels 114, 116 are encased within the cylindrical hanger body
112. Each mandrel 114, 116 has a central bore 115, 117, respectively, that
facilitates the flow of a fluid in one direction or the other. Each mandrel 114, 116
also has an opening 117, 119 that provides one outlet/inlet for the fluid. In order to
prevent the fluid traversing opening 117 from leaking into a space above the
cylindrical hanger body 112 within the central bore 104, a first pair of seals 120 are
located at a position above the opening 117. A second pair of seals 122 is located
between the opening 117 and the opening 119 to prevent a mixing of the first and
second fluids. A third pair of seals 124 is located below the opening 119 to prevent
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second fluids. Athird pair of seals 124 is |ocated

bel ow t he opening 119 to preventfluid traversing
wopening21119 from | eaking into a space bel ow tIeEr/SG2008/000177

cylindrical hanger body 112 within the central bore

104. Each pair of seals 120, 122, 124, are positioned

perpendicularly with respect to the central bore 104.

The seals 120, 122 allow a dortion of the fluid

fluil rtr%\’lgrrsﬁ{gn%)érh'?glgg@?rﬁm IeQQlﬁghlﬂtesa ngactei\ge %ﬁ@%gyhnﬁéé tH?:mger

ter space bet ween e hanger
bodyel 1Zwithin tipcentiabbares10¢. 120, 122 prevent the fluid
fromleakl ng out. Simlarly, the seals 122, 124 allow
portion of the fluid traversing the central bore 117

Ea%h baiRel sealeirap. 12 126 e Rasitioned peependisulasly wathrrespect to the
cefii ®RFe ROAY 'ﬁﬂe?séélg fZ'IDe 1\2§| allkead p@ﬁ’on Ehﬁuesﬂ@}istral%?smg the

r? event the first flud frommXxin he second
certia), pare rinoffae I”Pﬂé‘&ée'fdé 1P ENERIASFRACEY/ 3PcR?§t’%%P el kapger body
113 ang tisoWelltdaddeTX i Mhe (seals . slopvap ﬁraaint dhd AUE fmh |Ieaking out.

S BOheira B 7 £ L1088 PBHIODGE 18 ERATNEFNg i Central bore
110uf thetnsaridtel, 11618 entrta Heaceetd2 mﬂvégn ﬂm;z&@gapi)ad;t 112 and the
ea

We\ziﬁﬁa rb@u?'?‘u ke tﬂc% it "%”té'%e F%E i ﬁime"e@lxgngﬁ'ﬁh ?‘8 seGond flid.

effectively isolate the two liquids. This my create

E LA fol B et BB R B 8PN (il oot
allqwsawer en»engtom@ 2nsens thgswellhpad 108. Qne pobleth adseriafast with this
sysl?&n air(bo' Eglﬁé’tvtﬁg%B dulefshe1 2Nt ol hud by%rﬁégllg%lage@%part within

devel hat overcones one or nore

thecrentral barei 104 ofoheavelbeae 10BNy soffisiens plearanse fonthe seals

12 PfesrRitiveI ediHtd % w&vtﬁtﬁs 'ﬁnéijé'y drathe Q[éaml&%sues between
mounted in a well head havin ylindrical bore w't

thegieckingeANg|ivaHgYR CONAYEIoRE J tl]ﬁ? ﬁaa%awge?e%&ytq FRYt JH% fluid
tra@rgﬁblthwép@ﬁ{gshﬂl‘fgﬁﬂg_body havi ng an outer dianeter
| ess than the inner diameter of the cylindrical bore;
a first mandrel |ocated within the hanger body, the
it widuldsthergdover sl ag appriobement ih rtwsnorré syelerd douldsibe 8éwdliobed that
Vand having a.fir;m ﬁuPLe BSt el evati on
OVESTBRUP G °t MPBUGH"T 8'%?”?%%?? 8%? Pahger body; a
second mandrel |ocated within the hanger body, the
second mandrel capable of transporting a second fluid
and having a second outl et

- SUMMARY

One aspect of the present invention provides a dual tubing hanger mounted in a
wellhead having a cylindrical bore with an inner diameter. The dual tubing hanger may
include: a cylindrical hanger body having an outer diameter less than the inner diameter
of the cylindrical bore; a first mandrel located within the hanger body, the first mandrel
capable of transporting a first fluid and having a first outiet at a first elevation extending
through the cylindrical hanger body; a second mandrel located within the hanger body,
the second mandrel capable of transporting a second fluid and having a second outlet
extending through the cylindrical hanger body at substantially the first elevation; and
sealing means between the hanger body and the cylindrical bore; wherein the sealing
means is capable of isolating the first fluid from the second fluid. . |
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extendi ng through the cylindrical hanger body at
substantially the first elevation; and sealing neans
wohmowewmit he hanger body and the cylindrical RO®G2008/000177
wherein the sealing neans i's capable of isolating the
first fluid fromthe second fluid.In alternate
enbodi nents, the sealing neans nmay include a first
seal i ng means nounted perpeddicularly to a
cross-section of the bore and | ocated bel ow the first
and second outlets. The sealing neans may further
In altegiatelembodimenta dthe sadlinggneana mayrintivdecalfinsbsqaéinglmeansampynted
pe gn(ﬂmﬁérﬁ/st% & 8ol Bt fn éfhﬁe? feCard fbchiBd Yol MRMEG ddesecond
I'rst d second out e seal 1 ng nmeans may
outfels.t Hde saabingidreaas tmay firthenlinchiglend Srsontb 6ealieg 'H‘Parﬁnmoumed

pe@@ﬂc‘h&;léﬂ’lyttla 5 @l%@@@éctfoﬁ A thd 882 SRCIoEABd AbotdheliREteand second
such_that the third sealing neans extends from a

ouliets h%ﬁeﬂ@lgdﬂﬁ’ﬁé“ﬂ ftgﬁheawa'ug%@oﬁhud §6@lingtgeqng rgounted at an

an@@&hl‘h' @Bpstd Y @ &rbss-Eddtish Rk §6r‘é0ﬁdcrptﬂa|t s thlraaé‘eléll means
said first, _second t?w,edfﬁthl rd sea means

exteRy fim 2Pgsifiop hsfovy YL WoieP °'iJ 2 7 QQ?JB%/{H?WG the first
an@s&vesuiigist he cylindrical hanger body. The o-rings

may be nmade fromnitrile. In these enbodi nents, the

first fluid may be seal ed between the hanger body, the
Eacty bf skt fic|sebmtdeand: thied Sealiny nseemksinmay fuethersincladeda fphie of o-rings

o%hl r grgé ?c\iﬂgiﬁ%%ﬁes nghé 3 Igrﬁl 8§I r}l?apﬁgrcboo%g ﬁlgrg'o nrf&gymay be.
malderf@,m nitrje s do dnebeserabodigente atie, fi rsmﬂimﬂ Imaytlbﬂ sehled bkiwegn the
harﬁ‘%ﬁ{ﬂ%@,k}@e}/ﬁ@ﬂ@n%gg’ BRI st s %n?g FnieEﬁé aﬂgqhéﬁﬁg%galwg means.

T e any oné of cru
Simjtarlytthe aecond flaidireaynke eeaterbriveemthe hapger bn@yltheanlmdasal bore

thefiérc&ﬁbeéea'h Hégﬁs Andi tH. gﬁﬁw@?@ﬁh@%e@hé owi ng passage of

rst I quid, a second openi ng all owi ng
passage of the second liquid. Al alternate aspect of

In §dH6e BMBO&MentsNHRMrkt04shdPE2Bhdl BSide mByt fr0shybnd §0¢radd Bill viater,
first fluid froma second fluid in a dual tubing

angha watsT SAWtiP - ed in a wel | head having a cylindrical bore
with an inner dianeter. The nethod may include the

in SherBRie oo PP of vl b b BP0 nBieL pPaing Rlowing

passabeé btithi diest liduid, exnd jarse¢ort oyenimgfallowing passhigelof thecateardl liquid.
wi thin the hanger body, the first mandrel capabl e of
transporting a first fluid and having a first outlet

Al altermattiaspéct alf éhenpiesent invention provides a method of isolating a first fluid

from a second fluid in a dual tubing hanger mounted in a wellhead having a cylindrical
bore with an inner diameter. The method may include the steps of: providing a
cylindrical hanger body having an outer diameter less than the inner diameter of the
cylindrical bore;' providing a first mandrel located within the hanger body, the first .
mandrel capable of transporting a first fluid and having a first outlet at a first elevation |
extending through the cylindrical hanger body; providing a second mandrel located
within the hanger body, the second mandrel capable of transporting a second fiuid and
having a second outlet extending through the.cylindrical hanger body at substantially the
first elevation; and providing sealing means between the hanger body and the cylindrical
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extendi ng through the cylindrical hanger body;

provi ding a second mandrel |ocated within the hanger
whzy/139ie second mandrel capabl e of transpor tRCESGR008/000177

second fluid and having a second outlet extending

through the cylindrical hanger body at substantially

the first elevation; and providing sealing neans

bet ween the hanger body and*the cylindrical bore;

oo i) L3R AT SaRaYS £ S e L e

 fluide THE DRAW NGS Enbodi nents of the invention will be

better understood and readily apparent to one of

ordinary skill in the art fromthe followng witten

description, by way of exanple only, and in
BRIEPIDESURIPTIONIOF THE DRAWINGS, in which: Figure 1 is a

cross-sectional side view of one prior art dual tubing

hanger installed in a wellhead; Figure 2 is a cut-away
Enfpotinets of theViheitioh wiin e dehedimtiiétood afd dedilytappardnt to one

hanger cording.to the present.invention: FEigure i S
of o SRl G2t AR ol te oTRilngrived Hestitin by S avariple
onlgf arid ipwomjudctiorawith fFegdrawings| is vehich:0ss- sect i onal si de
vi ew of the dual tubing hanger of Figures 2 and 3
mounted in a well head. DETAI LED DESCRI PTI ON Fi gure 2
Figuse 4 isatrasaessectiena pidetvieveof/orevpridr annduas fibint hanger dfstalled in
a whigbad-ubi ng hanger, designated generally as reference
numer dl 200, according to the present invention.
Figure 3 is a cross-sectional side view of the dual
. . - - I
P o el B PE Bq s o 2fe SpoRnTert ol fuaf g Hanger
acegsding ée theggesenpinvestieibodi nent s of the present
i nvention are discussed below with reference to a dual
_tubing hanger 200 installed within a well head 300, it
Figuke 3 iR FEasssactions sige nisw offpe deaktibing hanoeny! Figrge 2; and
tubi ng hanger are al so possible. Wth continui ng
.reference to Figures, 2-4, e dugl tubing ha r 20
Fighf. 1 TR e, 10ty o Mes g ubioa S8fget igqurss 2 and 3
mountedriela welheatd a second mandrel 240. Each mandrel 220,
240 includes a mandrel body 222, 242 enclosing a
central bore

DETAILED DESCRIPTION

Figure 2 is a cut-away perspective view of one embodiment of a dual tubing hanger,
designated_geherally as reference numeral 200, according to the present invention.
Figure 3 is a cross-sectional side view of the dual tubing hanger 200. Figure 4 is a
cross-sectional side view of the dual tubing hanger 200 installed in a wellhead 300.
While embodiments of the present invention are discussed below with reference to a
dual tubing hanger 200 installed within a wellhead 300, it is understood that other
applications of the dual tubing hanger are also possible.

With continuing reference to Figures 2-4, the dual tubing hanger 200 includes a
hanger body 202 that encloses a first mandrel 220 and a second mandrel 240.
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224, 244, respectively. Each mandrel 220, 240 further
i ncludes a fluid opening 226, 246 that provi des one

wo moeigoout | et for a fluid traversing through tH@E/SG2008/000177
central bores 224, 244. Each fluid opening 226, 246 is
aligned with a correspondi ng opening 228, 248 in the
hanger body 202. In this enbodinent, the fluid
openi ngs 226, 246 are | ocat®ed at simlar horizontal

co e 220, DU B R P 2 2R B
224,244 rqﬁpﬁcfa\seé,se nﬁagh mandrel P20, |2§0Jndh¢rsn@u@ieq afuidapesing 226,

24@%@ %ﬂiv‘f’d@‘s ér@.n@%ufém& 4 h&d %ogrrsmgsth.?o%gh tKé Ceitdl Bbfes 224,

anger may al so be uséd. Ole or nore

| 24‘!5 Eéﬁ'ﬂ Eu's!mnms%?@ RAS Haliangd AP GPTERPeNEBE PepBAR28g 248

in mémwgér Zezuzh um%ﬁiboamsm 338ﬂu@”o%eﬂ|@@¥@2€h245 bidi6cated
246. Sim | %rﬁq;%l@ one or. nore S-seal

n
at SBRGT MBesBMARIVES | JLAUBAUPEAD, A B PRI SRETGR JUiNR the
hafgeressdy PeMdsil @o&:ku?ggggg &g?z&ﬁi @Watdhepinl sdsénine2ii Mgsit is
) as ting. .
undirsiogd tha, aPer MsthAuSus ot sPoliB e shandreR i Z2th i ign the
hahderibddp o2 iInMMaysal@2be ugdd from | eaki ng out si de of the
sealed area. It is understood that additional seals,
or other types and nunbers of seals, nmay al so be used.
Onghe rhaneg@isedls 3b020250mynayriud lodated withirk icogespapding, gradvies on
eath ?h%lnh el rb'o?? 2%9622fgb3ve9 %pﬂﬁcf 0 {am §%§Zéh 6.25fm %gg,done or
I'n conbl natifon to secure he du P anger
moyg thiealnRSPas2okb mayf be docat withia mre@pgmdin@fgrom@s on each
matiatel Beay 2%9,024? BRI eﬁm&’%ﬁéﬁmﬁg@ 2BBY A?é S?h%@ké’gﬁ_%o, 252
vari ous” neans for se wi thin _
asgigteinppreventing Juid; Havessing Héaopesitrel éreiss%4? t 244 wadfar thg fluid
opériRyE 36 Ntud hSmbI@E%na?o‘hté‘J@ of tHé Qeé?&? Bl B8 Jnﬁgl@téd%ethat
flurd traversing the bore 244 and fluid opening 24

adqifionah sealpytheriypes and Rumbers §f FRARINBLISP Re|usae: a
- first sealing neans 260 | ocated above the fluid

ThEBEONPY et PBR b oS o423 e 4 APITEL A0S 7

stoppamnsin 288 thatcareaibelddan \me&ibldaltwn ftd s8¢uranie sagionbingaring80200

witﬁﬁ%nrlsj@g%o uurféﬁgréggqfl% org :I(l%flctﬁg élgat?lﬁgg’%%88 cl%ré hanger body

202 may also include various means for sealing the hanger body 202 within the bore

304 of the wellhead 300 to isolate the fluid traversing the bore 224 and fiuid opening
226 from the fluid traversing the bore 244 and fluid opening 246.

In one embodiment, the sealing means may' include a first sealing means 260
located above the fluid openings 226, 246, a second sealing means 270 located
below the fluid openings 226, 246, and a third sealing means 280 located between
the first and second sealing means 260, 270.

The first sealing means 260 can include an upper O-ring 262 secured in a
corresponding upper O-ring groove 264 on the outside of the hanger body 202, and
a lower O-ring 266 secured in a corresponding lower O-ring groove 268 on the
outside of the hanger body 202. In this embodiment, the O-ring grooves 264, 268
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correspondi ng upper Oring groove 264 on the outside
of the hanger body 202, and a lower Oring 266 secured
wa w0H139021r espondi ng | ower O-ring groove 268 orramsG2008/000177
out si de of the hanger body 202. In this enbodi nent,
the Oring grooves 264, 268may be positioned on the
- hanger body 202 substantially perpendicularly to the
- bore 304 of the wellhead 309, and to the bores 224,
maﬁAbAé J?(%lt JHSF o'nrtﬁé hgﬂg W%MQF&?& élly;%& gcﬂQulaTWFo the bore
302 phtheernlihead BﬁO aarsbtortbe poresi 2724, dppef th@ftrsstra@dgae@gv@ n@Mrels
228h4ohe outside of the hanger body 202, and a | ower
ring 276 secured in a corresponding |lower Oring
groove 278 on the outside of the hanger body 202. In
Thé me%omggl'lﬂ'ﬁe Meank h@@céh r]Sclgtﬁé)%Y\et?pp?eMG) n%ﬁgzm\ée&ﬁed in a

positioned t he hanger _body subst ant i

al |
Cor;ﬁ%frpﬁéﬁ'ﬂg é‘lH’PSrr py'lrtgogrpﬁée Béf é’“ﬁb@f OHYS'dteHg the F‘P'F\Q%d’@@@oz and

a 1BWEr Orind1©76 WeRbredlih a%ﬁﬂ're@ﬁorﬁdi@gf fiowet O&ﬁf@ 08} 78 on the
ndreés 220, 240. _The third 9 80 can

outsiglel @f dge Qﬁ“%p%qdyé% nlj BupeRedimedt ithe 8'69 PEPER I A2’
ma§|dd fdsitvakd whRRE h@ngerrtgoogrmwba%nauy pmem&mametooﬁne bore

04 S e Benciorty 419 ot eafbs e rebol N R esg pdrels
220,/z00ut si de of the hanger body 202. In-this

enbodi nent, the elliptical Oring grooves 284, 288 may
be positioned on the hanger body 202 at an angle with

The ethive csealing trheanse 1288ndarc uhclude samc hppéraO-tings 282r semysed in a

thus assunme an essen
202 angta tomier SPraipe. 28t sepred onf @ HFrespeding elliptieal Jewer /yring
grd%@R88 2A4ne 87Q|de2§f(ihéi RaRdgdrRdy %QV% tl'ﬁJ‘Smf)bdilﬁ\tenf i Qiliptical

traversin openi ngs” 226,
O-dngsgren % 2§8§w l|><->‘ paytieneg %ﬁﬂpﬁ@agyybq%@%?é@a@ngle with
res'foéétf l@Qﬁe %@%éﬁﬁlc‘iﬁlﬁ SihethdPthe Glhge Wi des §éﬂ55r§t’eeth6fflrst fluid
g body_ 202, the g&)per Orln 282 of the third
f’°§‘e@le|5r?§ 346 2Tte Chiipos RES ¢ UB FSFHES b etrenVinly eliptical
shépg. st sealing nmeans 260. The first fluid may then
traverse an opening 316 in the well head 300, where
various routing and/ or punping equi pnent (not shown)

co%%ﬁyoaaﬁg %g@élq}r?%& gfrérfnd gg%ovfelledorf {h%f&ka&e 5?&'%nﬁan§|elr body

In the configuration for the sealing means 260, 270, 280 described above, the first

fluid traversing the fluid openings 226, 228 may be suspended in a small gap 310
defined by the inside surface 302 of the bore 304, the outside surface of the hanger
body 202, the upper O-ring 282 of the third sealing means 280, and the lower O-ring
266 of the first sealing means 260. The first fluid may then traverse an opening 316
in the wellhead 300, where various routing and/or pumping equipment (not shown)
may be used to transfer the first fluid to any desired location. ’

Similarly, the second fluid traversing the fluid openings 246, 248 may be suspended
in a Asmall gap 312 defined by the inside surface 302 of the bore 304, the outside
surface of the hanger body 202, the upper O-ring 272 of the second sealing means
270, and the lower O-ring 286 of the third sealing means 280. The second fluid may
then traverse an opening 318 in the wellhead 300, where various routing and/or
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may be used to transfer the first fluid to any desired
| ocation. Simlarly, the second fluid traversing the
wd too9/tBopeni ngs 246, 248 may be suspended in acamstA008/000177
gap 312 defined by the inside surface 302 of the bore
304, the outside surface of the hanger body 202, the
upper Oring 272 of the second seal i ng neans 270, and
t he | ower C>r|ng 286 of the’third sealing means 280. '
t
P TR (OBl e (5836 By BRI o Nosirea
locagien-pnent (not shown) may be used to transfer the
first fluid to any desired | ocation. The sealing
arrangenent descri bed above isolates the first flu
The s5R{ing @rrapgRentt desctbed @RAV] IralRies the first dirig Bﬁfénﬁhﬁg%?w“d

ﬂuia2§ver‘21416uglﬁ thd mﬁdibgf‘uﬂ@s 326) B Hrk dddayed &@sé‘r@d@ntlaﬂy e same

ol a SuE ol obaEneE 28 50, oot Py B daci e v

eastubsthant bad loyllyl eeed , toSUUéh subettanﬁeh@ teRel, i ﬁ@brﬂrthﬁngﬁﬁ‘fﬁﬁﬁahng

scri hed abov [ QVI esir fluid isolat
ar RS SRR oB5 50 e RRELE R Bl e et
andsbcohdfidss descri bed above, the sealing neans 260,
270, 280 are capable of providing tight seals at
pressures of at |east 5000 pounds per square inch
In thepmibodiBBnBRsHided #xyeathe sediag melans 2668270, 280 are capable
of ﬁfé’@f&ﬁ{g%ée?lé EF r@'sgurgﬁ%f Zﬁ%ast%%o d)%?:%ds é%rﬁ%%%?@gutcﬁigppmx

nrtri I's understo
@&gé?"Pd?@Cﬁﬁ;(KBP)s olnoronpe embodisnantisthe Qoringsoae?, @66sRT72.1276,

282 Wd&\'ﬁa)abé mddeRRIM| hft‘r@e u Pc%‘ uhdisB8 Qﬁét'o@hé‘ éﬁﬁé r@fﬂrralso be

first and second fluids can each cru e 0
LB%HFﬁéW@WTtQHEF8é§SBF"U@Bﬁﬁ%, fresh mater, salt water
or other water based solutions. Simlarly, both fluids
need not betraveh%%mthe sage direction. In sone
Depaiin? Herp dhe SPecifiay? B%C%‘Hﬁvp% Uﬁb\éPﬂéeFW%ﬂﬁ'ﬁscﬁ?é each be

crudlendir rbmb@ifferentVBblirees\at lepths, WB@Qﬁhlté?\&alttvgﬁtf@?gﬁ dthe water
Ol r.om ere

oa g SR Smiat et hEE RS i o brislRa bl S birecton

~ In pamp ethbodintdnts wiimaly bé pumped apmtardd thbmughsoneldentral bore, while

I ef I n. water wel.l
wa?émg gblq\ﬁ %l) ﬁgﬁﬁﬁﬁrj 5Qﬁhﬁé&h§ éﬁrgﬁa‘?gg U/E\‘Fgeeraaﬁer)%ﬁ]ﬁ from ‘dlﬂ’erent
denlhhsfmr@hpomiqyatﬁqindndiejgmundnsay be pumped up through different
central bores. The embodiment described may also be useful in water well

applications in which water may be pumped from different underground locations.

‘The dual tubing hanger 200 is designed to fit snugly within the bore 304 of the

wellhead 300. In some embodiments, the S-seals 211 located at the bottom of the

‘hanger body 202 may rest on a landing shoulder 320 located within the bore 304.

Once the dual tubing hanger 200 is mounted in the bore 304, the mandrels 220, 240
engage with corresponding risers (not shown) to effectively transfer the first and
second ﬂuids. It is understood that the explanation above is provided by way of
example only. There are many methods and specific configurations for connecting a -
dual tubing hanger within a wellhead that can be used with embodiments of the

present invention. It is further understood that various routing and or pumping
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The dual tubing hanger 200 is designed to fit snugly

within the bore 304 of the wellhead 300. In sone
weemwbodiomant s, the S-seals 2 11 |ocated at the HIVSGR0085600177

t he hanger body 202 may rest on a | andi ng shoul der 320

| ocated within the bore 304. Once the dual tubing

hanger 200 is nounted in the bore 304, the nmandrels

220, 240 engage with corres@ondlng risers (not shown)

e e S '
capBnht fEh 062echosb @R B Wifhesk! o BRIoTRE IR ddiiri botn ou
of thegvaniiselsandiaty toe maxdrets, @S@ﬁs'yed There are. many

nmet hods and specific configurations for connecting a
dual tubln% hanger within a well head that can be used
Emiodimens iithe mresept inviestion esavide arAlistinct g@dvantege gver prior art

dudiUlbiRg arngeR! Sfl'@&nbm&le\’ﬂ%réll%wsﬂm@%hf‘gotﬁr}ﬁ'arﬁfrels to enter/exit
equi pnent may be connected to the wel ] head 300

°“t%Jt1§F%%i?Ubét maaﬂedéweberyh'swmhﬁﬁﬁ tfaﬁ CPRBeGHRABte| the other
rou@uﬁé/dumd BEuIBHRAL. e'ItSaIs@?pr&ﬁéésf Ribre PR BbSVE0h thP T the

|nvent|on I ovi a di stinct advantage o
wellfzaF B8 the tUAN PTG Srlingre Nt BoLbi BA G HseRP A evels.
fluid from both nandrels to enter/exit on

stantially the sanme |evel. Thi iplifi
it B ER Ay o 2RBER s i 1ok R R Rners ylions epror
modifisations omiagielse nmpade db cthe apreserdbinventiont ap sifownhén the specific
: d t . ugmpl.n p o

emPEirBAR ikl BBl o Sk, FBACL AEHIpL 3 ey
desgriped. slhe rs*ﬁsserit ethbpdimehts aue.t therefore, rtarber nsiderediiaall oewects to
be /il Afe BRANGI EQibRAS may be made fo the present

Invention as shown I n the specific enbodi ments w thout

departing fromthe spirit or scope of the invention as

broadly descri bed. The present enbodi nents are,

therefore, to be considered in all respects to be

illustrative and not restrictive. CLAIM5S 1. A dua

t ubi ng hanger nmounted in a well head having a

cylindrical bore with an inner dianeter, the dua

t ubi ng hanger conprising: a cylindrical hanger body

havi ng an outer dianeter |ess than the inner dianeter

of the cylindrical bore; a first mandrel | ocated

W thin said hanger body, said first nmandrel capabl e of

transporting a first fluid and having a first outlet

at a first elevation extending through said
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cylindrical hanger body; a second mandrel | ocated

Wt hin said hanger body, said second mandrel capable
woofood/xmansporti ng a second fluid and havi ng a saawswh00s/000177

outl et extendi ng through said cylindrical hanger body

at substantially said first elevation; and sealing

nmeans between sai d hanger body and said cylindrica

bore; wherein said sealing $reans i s capabl e of

cLafsating said first fluid fromsaid second fluid. 2.

e dual tubing hanger of claim1l1l, wherein said
seal i ng neans conprises a first seali-ng neans nounted

Rer Refdi &Bl@rﬁsﬁgbpn@u%e% aSEAihk N hQing @l &Inh&’rfc%l 8&@ with an
| ocated bel Oow said first and second outlet's. 3.

inngR ApMetah thryduh Wbl NNORT @MPESING'or 2, wher ei n sal d

sea} B dRBARSNGSR By HERNG af VGRA Q‘ha‘ﬁr%@érl |8<5 tRBAR A% MREMdiSdeter
pendi cularly to a cross-section of said bore and

°ftﬁ%6ﬂ't”€6°aél3%?e said first and second outlets. 4. The
duah fitst bhar@irdl abgRed QithiangaidoRgngel bobg sarcﬁﬂrsomnareaicasable of

tra?mﬁggaigig %ﬁ%{ﬂglgsags lhiggiﬂgﬁg'l?%%w?%% ﬁP% igggglg?at{oa eé%namg throggh said
cylindriczt harget bady; of sai d bore, such that said third
I b d
ok SRo R e S R o Rt B0 e PP cbable
of grenspodingud I setend HuidTamd deehg taulsecupdhautige reth’ndmgyth(m@h said
cylﬂjlnc(‘all ﬁé déf at‘é’h%t%#t%pf%éé@ ﬁAr% elé\?altlgn fénrds’t second and

ses a pair of
0- r$er$gsg n’@am befweeen sajd meegﬁsmdhgncysmwmdncal bafeg wherein said

seﬁci?‘%;h{é%é gaéﬁpm eﬁeo@gsi% saifirst MUR R Saili 4BEAHY fF,ﬂﬁger of

ereln sal rings conprise nitri
dual tubing hanger of any one of clains 4-6, mhereln

Al ﬁhef dit!a‘ﬁutfﬂguhéimgbﬁoﬁ&éﬂneﬁ v&P\%FéM? 84ld %aélm\ghﬁémﬁrco%ﬂyes a first

said cylindrical bore, said first seal i ng neans,

nd
sai SR MPaBE ANPYHedPsmendigulam & @uePst- E?ﬁt'ﬁ@ Cﬁa%?g%PO@r and

anyloested bélowlsaidThst4md sevdmarctigtissai d second fluid is
seal ed between sai d hanger body, said cylindrical

bore, said second sealing neans, and said third
Sk alhenduareming. hanger of claims 1 or 2, wherein said sealing means comprises a

second sealing means mounted perpendicularly to a cross-section of said bore
and located above said first and second outlets.

4. The dual tubing hanger of any one of the previous claims, wherein said sealing
means comprises a third sealing means mounted at an angle with respect to a
cross-section of said bore, such that said th‘ird sealing means extends from a
position below said first and second outiets to a position above said first and
second outlets.

5. The dual tubing hanger of any one of claims 2-4, wherein each of said first,
second and thirc_i sealing means further comprises a pair of o-rings mounted in

corresponding grooves in said cylindrical hanger body.

6. The dual tubing hanger of claim 5, wherein said o-rings comprise nitrile.
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9. The dual tubing hanger of any one of the previous
clains, wherein said first and second fluids conprise

waoawgo/ove21of crude oil, water, and a water sol HATSG2005000177

The dual tubing hanger of any one of the previous
clainms, wherein said well head further conprises a
first opening all ow ng passage of said first |iquid,
and a second opening al |l owi ¢ passage of said second
liquid. 11. A nethod of isolating a first fluid froma
second fluid in a dual tubing hanger nounted in a
wel The ddalishincbanget 9ff anycrniecd clainas &6wvheretarsaidfiiatrfluid is sealed
di apBfvaEn shiathdMREhBEUYC QBRI dyiihdltal BSieSE&@FrPisealing means, and
providing a cylindrical hanger body having an olter
di af@ifl 1 seaingameanst he i nner di aneter of the
cylindrical bore; providing a first mandrel | ocated

i thin said hanger bady, said first mandrel capable of
14 a0 o e o (o 3 ol 418 141y TP SBRbeRepY i s
at sedléd detwekbe\wald Aangx Al Sgd tdYlinddgdl 1Soé dsaid second sealing

cylindrical hanger body:; providing a second mandr el
Iocglegas’\ﬁlnfjﬁ?ﬁt@ﬁ{ﬁfaﬁﬁ%ﬁggnsoody, said second nandr el

capabl e of transporting a second fluid and having a

gt of st REIGBEBLAR, &Y GG pROIh Sy Bt oo gy ane
pr oseapnd fuide adrpriseraryone loé crvde pil, swter, arechaeateb solytiand

said cylindrical bore; wherein said sealing neans is

capabl e of isolating said first fluid fromsaid second
104l e dual tubing hanger of any one of the previous claims, wherein said wellhead

ft_thher comprises a first opening allowing passage of said first liquid, and a
second opening allowing passage of said second liquid.

11. A method of isolating a first fluid from a second fluid in a dual tubing hanger
mounted in a wellhead having a cylindrical bore with an inner diameter, the
method comprising the steps of:

providing a cylindrical hanger body having an outer diameter less than the
inner diameter of the cylindrical bore;

providing a first mandrel located 'within said hanger body, said first
mandrel capable of transporting a first fluid and having a first outlet at a first
elevation extending through said cylindrical hanger body; |

providing a second mandrel located within said hanger body, said second
mandrel capable of transporting a second fluid and having a second outlet
extending through said cylindrical hanger body at substantially said first
elevation; and :

providing sealing means between said hanger body and said cylindrical
bore; wherein said sealing means is capable of isolating said first fluid from said
second fluid. |



