1 Dual Tubing Hanger FIELD OF INVENTION 5 Embodiments of the present invention provide a c_iual
tubing hanger for use in a wellhead. BACKGROUND 10In various types of wells, the produced fluid
flows through tubing, which is a string of conduit within a casing. The tubing may be supported at the

wellhead using@dapmghanger. In some applications, a dual tubing hange};&@é%{,gwmm allows two
different fluids to flow. In some cases, the two fluids may be fluid that is extracted from different

locations underground. In other applications, one fluid may be 15 extracted, while another _fluid IS
pumped into the underground chamber to maintain1chamber volume. One examp_le of a prior a.rt dual
tubing hanger system, designated generally as reference numeral 100, is shown in Figure 1. Figure 1
shows a cross-sectional side 20 view of the dual tubing hanger system 100. The dual tubing hanger
system 100 includes a dual tubing hangé&ruaioTubdtegl Hamigerwellhead 102. The dual tubing hanger
110 includes a cylindrical hanger body 112 mounted on a landing shoulder 106 within a central bore
104 of the wellhead 102. 25First and second mandrels 114, 116 are encased within the cylindrical
hanger body o : :

FIELD OF INVENTION .

5 Embodiments of the present invention provide a dual tubing hanger for usfe in a

wellhead.

BACKGROUND

10 In various types of wells, the produced fluid flows through tubing, which is a string of
conduit within a casing. The tubing may be supporied at the wellhead using a
tubing hanger. in some applications, a dual tubing hanger is used, which allows two
different fluids to flow. In some cases, the two fluids may be fitid that is extracted
from different locations underground. In other applications, one fluid may be

15 extracted, while another fluid is pumped into the underground chamber to maintain
chamber volume, '

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

20 view of the dual fubing 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 inciudes a cylindrical hanger body 112 mounted on a landing shoulder
106 within a éentral bore 104 of the wellhead 102.

25  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 fiuid in one direction or the other. Each mandrel 114, 116
also has an opening 117, 119 that provides one outletiniet for the ﬂuid. in order to
prevent the fluid traversing opening 117 from leaking into a space above the

. 30 cyiindrical 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 118 to prevent



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 30 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 2 fluid traversing opening 119 from leaking into
a space befoid theveytindriepehiaagErobidn 1eakinghinere seatrabbor Te4cHiaghjshibaIemals 120,
122, 124, apgRosionadPeieeadiishiwisa respect to the central bore 104. The seals 120, 122 allow
a portion of the fluid traversing the central bore 115 of the mandrel 114 to enter a space 130 between
the hanger body 112 and the wellhead 102. The seals 120, 122 prevent the fluid from leaking out.
Similarly, tHeaskaiginolsaaid 486w 2% orEbneot thesftivtedavernsangitvwademitl kst odnthe mandrel

116 to entegnFRAGErE 320RetWeRNdbahangerbodyibl2And e walirrad i3l eassrAked 22 prevent
the first fluid from mixin? Witg he seconcL]lgﬁiéj The wellhead 19§Oi%é][\e~neraég I%cated elé)w some sort
of decking (TOFEh8RIT) thaUBR R SR ERRER WAL 05° BAMSI g associated
with this systéhan@ohs thaitithadidbuiléie saats 119 migs: beevertidhifigishfemdpakingibit the central

bore 104 ofthevs/iheaddf2 teallavusyificientelerrmpreonthe saalsslies teitegthehsisolate the

o aide, 02 ) S R SR s B s cerhp gty ot 140142

reforé be an
improvemeweithéad 4021 Jaystems A2 diseerdybofist kst fovrrotiing Wite the Araendfituig deficiencies
noted above. SUMMARY One aspect of the present invention provides a dual tubing hanger mounted

in a wellhead having a cylindrical bore wijth an inner diameter. The dual tubing hanger.may include: a
cylindrical ﬁzﬂ‘?g‘é’%% haAng gﬁn(?ﬂ?eg}/ é‘fﬁ%gfgg e ﬁ?%etﬁg%??egreﬂé'ﬁ%@rgg?{%tﬁ%"&%%rical bore; a
first mandrelipeatedivigsiraties tangesssoby, wellfzad MandRheapablend Baarripediwita thist fluid and

having a firgt Quiet ahaditabelpwainn suterding throsigh ieeylisdidan) kpaden body; aigasond
mandrel located withjn the han boo\lz, me se%)gd mandrel able of tran%pprtip%a se!cond fluid
he welthead t or 1 S

ger )
and havingtgesgggﬁal &S)ﬂ%t'l %% of t a o aliow sufficient clearanc r sea
122 to effectively isolate the two liguids. This may create clearance issues between

the decking and various connections 140, 142 that are needed to rout the fluid

traversing the openings 117, 119.

it would therefore be an improvement in the art if a system could be developed that

overcomes one or more of the deficiencies noted above.

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 outlet 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; a first seal located
between the hanger body and the cylindrical bore, said first seal mounted substantially parallel to a
cross-section of said bore and located below said first and second outlets; a second seal mounted
substantially parallel to a cross-section of said bore and located above said first and second outlets;
and a third seal mounted at an angle with respect to a cross-section of said bore, such that said third
seal extends from a position below said first and s&&ond outlets to a position above said first and
second outlets; wherein the first, second and third seals are capable of isolating the first fluid from the
second fluigxt@Eiaghtubselidtifiesty bedimad randgehibddealsuiaiafiiatie tha dicd elgvysdirrofofiigs mounted

in correspopgling,sueevSshirihaieyiRdHsabhanask hesyyilheiaings eay kesmade famisdrile. In
these embodiments, the first fluid mag be sealed Petween the I;éa]n er %odé{ the cgli d{ical bore, the
e%% ae bW Sal ﬁs and

first seal, atdOHAHARY B85 € ilRiAR T L EBh g Al P BELerEFBetiedrtie WEhGEY body, the
cylindrical serentheuieto il swahhaebinpaimtdds eabstantieyeperatiRl dinfe ptessiredlicn aidaidcond fluids

][naa/] be af}%gzréea?‘?ﬁt%?eaib%ﬂée&a@“ﬁ'rﬁ Wﬁé%e%ﬁlﬁﬂi%ﬂﬂﬁfsﬁﬁgmétgﬁﬁénmim@um{iaéhﬂ E{F”h?ad may
urther include a first opening allowing passagge of the first li .and a second openjng allowing
passage oﬁﬁ%‘%@’éaﬁasl‘?&ﬁfc%’ﬁl %ﬁ%??’f’gt%l%%§§8?’8f%@’p%%%ﬂﬁh%ﬁﬁ\8% pro igé%%d%%?ﬁnod of
isolating a firsiofifichfleinva sedding fuid sacatlialitielsing haegdiomabmitedai diwenesddaeading a
cylindrical RppeWithiandrngk tiamelsloddh sineHek Ry drelusie e stepsi-ahdoiayidisgmigylindrical
hanger body having an outer diameter less than the inner diameter of the cylindrical bore; providing a
first mandr&i9BLEERGRAT#E 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
fluid and having a second outlet extending through the cylindrical hanger body at substantially the 3a
first elevation; and providing a first seal located between said hanger body and said cylindrical bore,
said first seal mounted substantially parallel to a cross-section of said bore and located below said first
and second outlets; providing a second seal mounted substantially parallel to a cross-section of said
bore and located above said first and second outlets; and providing a third seal mounted at an angle
with respect to a cross-section of said bore, such that said third seal extends from a position below
said first and second outlets to a position above said first and second outlets; 4



wherein the first, second and third seals are capable of isolating the first fluid from the second fluid. In
an embodiment, said first fluid is sealed between said hanger body, said cylindrical bore, said first
seal, and said third seal. In an embodiment, said second fluid is sealed between said hanger body,
said cylindrical bore, said second seal, and said third seal. BRIEF DESCRIPTION OF THE
DRAWINGS Embodiments of the invention will be better understood and readily apparent to one of
ordinary skill in the art from the following written déscription, by way of example only, and in
conjunction with the drawings, in which: Figure 1 is a cross-sectional side view of one prior art dual
tubing handgechmstaiétifitstassedieant Figdreadsra citrhanippedeperaveieiings orenseddodiment of a

gua: :ugingaa%gh s&ajf? g, é@?hgrgewmriammm&%w e $r}§ _@-ﬂ?@%sn%;%%@ﬂgb&%jﬁd@ﬁwhm the f
ual tubing hanger of Figure 2; and Figure 4 is a cross-sectional side view qf the dual tuhing hanger o
Figures 2 aWH‘?'m{SuW%' iR W%ﬁﬂ?é’ésg% a%fﬁti%ﬁ_‘fg@' E§E"%§1gﬁ5‘?@ﬁg%fgen??§%rcbt?t-é\/vay
perspectivehdenyliofiora leerd dbiinfiesitssh dudkaBinty Isaagebiniiaiyntite sepondriily maydference

numeral 200, Ac5Y&lingeto dhe nysgant sayeioRyirians 3ésa Hosesdiaeal side wiewrtthe dual
tubing hanger 200. Figure 4 is a cross-sectional side view of the dual tubing hanger 200 installed in a

wellhead 3662While 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|haRgRr argaMHa RS Sibiesirst and second fluids may be any one of crude oil, water,

and a water solution,

In alternate embodiments, the wellhead may further include a first opening allowing

passage of the first liquid, and a second opening allowing passage of the second liquid.

Al alternate aspect of the present invention provides a method of isolating a first fluid
from a second fluid in a dual tubing hanger mounted in a welthead 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 seéond mandrel located
within the hanger body, the second mandre! capable of transporting a second fiuid and
having a second outlet extending through the cylindrical hanger body at substantially the



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. 5 Each mandrel 220, 240 includes a mandrel
body 222, 242 enclosing a central bore 224, 244, respectively. Each mandrel 220, 240 further includes
a fluid opening 226, 246 that provides one inlet/outlet for a fluid traversing through the central bores
224, 244. Each fluid opening 226, 246 is aligned with a corresponding opening 228, 248 5 in the
hanger body 202. In this embodiment, the fluid op&hings 226, 246 are located at similar horizontal
levels. The mandrels 220, 240 may be secured within the hanger body 202 using a locking ring 210
and a latchfipsh elesetiablyepd 1priviisiinacre fowi otk ehaeestiedr babtrin st Hargrichady 2ne Afdthdrels 220,

240 within thehapgeshedy 2D RrsaxalsbResednd@ ear YarameiS-semsL88modAhssay be
located within corrgjgondiq%%roovefggon each mandrel . ?dy 222(324Zaasbeoc\g?1 éhéae fly;gogﬁt%raings 226,
246. Similalﬂ?f,eo (fﬂtt?ﬂa e Q% Z%eﬁ?gy Be"focated witlir corresponﬁlng grooves on each
mandrel boslyp@2piial2naecddel theafleiesosentiogso? 26iRhereT AedSoseitd 260V 52id SiegtA8elin

preventing fllid HayeisiomiRerentinbRpiRedeadhl 2tare/ar thesfldid ARRNEREEA26 22464¢0m leaking
outside of the sealed area. It is ugderstoo hz??t ad?iti(%prg slfals, or otperé}/ es anEcji utmb rs of seals,
ay also bE RN TGN SO OR HA) e SR TP A 355 and » 20
stopper pins2oéndhatittets tseddsitonsbioratioriddirsésnrestiseordlaltialsing hanger 200 within an inside
surface 302 of a bore 304 of the wellhead 300. The 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 fluid opening 226 from the fluid traversing the bore 244 and fluid opening 246. 25 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.



30 The first sealing means 260 can include an upper 0-ring 262 secured in a corresponding upper
0-ring groove 264 on the outside of the hanger body 202, and a lower 0-ring 266 secured in a
corresponding lower 0-ring groove 268 on the outside of the hanger body 202. In this embodiment, the
0-ring grooves 264, 268 6 may be positioned on the hanger body 202 substantially perpendicularly to
the bore 304 of the wellhead 300, and to the bores 224, 244 of the first and second mandrels 220,

240. 5 The second sealing means 270 can include#an upper 0-ring 272 secured in a corresponding
upper 0-ring groove 274 on the outside of the hanger body 202, and a lower 0-ring 276 secured in a
correspondivigpteivdn® fiisty spowvepnghird thratiutsideaos the dfdpglelinmthe J02. finithio@nttfodiment, the
0-ring grooxgsa44#y 8 may be positioned on the hanger body 202 substantially perpendicularly to the
bore 10 304 of the wellhead 300, and to the bores 224, 244 of the first and second mandrels 220, 240.
The third sealing means 280 can include an upper 0-ring 282 secured in a corresponding elliptical
upper O-rintngasovergdliorettie sritkidicsbffthid Nangesbddhateoar said Adoger Goity 288!secured in a

correspondigg.eilipficablewss@-fikg oove 288 anHhe ssiside o hebaeRNBoh282:dndhis
embodiment, the elliptical O-rln%

rooves 284, 288 may.be posjtioned on the hanger body 202 at an
angle with TGO TEARE FETHBHCENS EOER Rt e E TS50 8 B SRR 8EHnc rom the
second fluien@sai0-thinglss28R, 286 thus assume an essentially elliptical 20 shape. In the configuration
for the sealing means 260, 270, 280 described above, the first

BRIEF DESCRIPTION OF THE DRAWINGS
Embodiments of the invention will be better understood and readily apparent to one
of ordinary skill in the art from the foliowing written description, by way of example

only, and in conjunction with 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 perspective view of one embodiment of a dual tubing hanger

according fo the present invention;
Figure 3 is a cross-sectional side view of the dual tubing hanger of Figure 2; and

Figure 4 is a cross-sectional side view of the dual tubing hanger of Figures 2 and 3

mounted in a wellhead.



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 25 body 202, the upper 0-ring 282 of
the third sealing means 280, and the lower 0-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. 30 Similarly, the second fluid
traversing the fluid openings 246, 248 may be susffended in a small gap 312 defined by the inside
surface 302 of the bore 304, the outside surface of the hanger body 202, the upper 0-ring 272 of the
second sediEd AeERSEBCRiRTMENower 0-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 7 pumping
equipment (not shown) may be used toﬁhr,anster the first flugi g) an td sirgd Hggltij}onﬁérnh%sealing
arrangemeft Wit ABSVEE SRREHE Frde R ST IRCSEESRYE AGiET Vel thotdh the fluid
openings 286sig46tededetanaly @s witstacriaiyewsadie fogerding igribersieserthiavendi@penings 226,

246 need npipe-exactlydeelydth sarkigth e anlyneed inersdsiantiallyigysd such that the
sealing arrangement described above provides the desired f '%i.sog%%)g betwe ) galg QE% and second
fluids. 10 Incffg SaRGHATRIEHES dé%‘%r?fé%ea%% e @%E%’ﬂﬁarr#é ASAG 29 280" 818" capable of
providing tigWiEeatstaidiresyarelstiof atdeast BOOOtvoUITdseusemhReineWEHPREXBEOBOXKilo Pascals
(KPa). In sqma emherditargls. 366 Mrelagsi2iRnR68 2dnh 63662 286 mawshoaade fne nitile. Itis

understood that other materials may alsp be 15used, as knoy)vn to those of skill in the art.
applications of the dual tubing hanger are also possible.

With cbntinuing 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.



Depending upon the specific application, the first and second fluids can each be crude oil from
different sources or depths, fresh water, salt water, or other water based solutions. Similarly, both
fluids need not be traveling in the same direction. 20 In some embodiments, oil may be pumped
upwards throwgh2o#tet g8atral bore, while water is pumped down through theEiercenteat bore.
Alternately, oil from different depths or oil pockets located underground may 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 undergepund locations. 25 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 thelégéhc%n% %%r 4 ea %ar?é@rlﬁgﬂ 0% ?%]s%%cﬁ'ggn&%%ﬁ&ﬁ@@r%ﬁﬁnfﬁ?}atf@&ewithin the
bore 304. Oné&rAdusrastielyarraaoendral 88Rtd Griurtbdronel B4, atfkuichanenelg 2286, 240 30
engage With QaB eisgqidinges oS itnsislvenwin) w@f&@HV&Mﬁ@mglméilwh rApeora4luids. Ithlsd
understood that,th 100 _aboye.i Vi way of example only. There y methods
and specific tggﬁﬁg%%%%ﬁg?%%%egﬁ%@%(éﬁ% ing. aﬁé:grrr\?vsl ‘iﬂ%”%éﬁﬁ@%‘& %&f (%%nbe used with

embodintentd b hBIRR A 794t IR IS SRbadiPemtd iR B8d PRaDIngR 335 rétfiReedrersidumping 8
equipment mal $imiconmwitedtsd velwellibad200mspaandeduickalelbecsachail odthof the mandrels

and into the mansielsods S65iTRthd= B RAUIMERIR O3 1he-REPSERkIAVERtIQLREAYiAS A disfingt advantage

over prior art 3 gUal (BN N 3PS i NS AMRORIMENtE, Al uid from bgth mandials, lg.eerfexit

' hanger body 202 may also be used.

10 ‘
One or more S-seals 250a, 250b may be located within corresponding grooves on
each mandrel body 222,242 above the fluid openings 226, 2486. Simiiarly, ohe or
more S-seals 252a, 252b may be located within corresponding grooves on each

- mandrel body 222, 242 below the fluid openings 226, 248. The S-seals 250, 252

15 assist in preventing fluid traversing the central bores 224, 244 and/or the fluid
openings 226, 246 from leaking outside of the sealed area. it'is understood that
additional seals, or other types and numbers of seals, may also be used.

The hanger body 202 may include a locking sleeve, 204, a split ring 206 and a

20  stopper pin 208 that are used in combination to secure the dual tubing hanger 200
within an inside surface 302 of a bore 304 of the wellhead 300. The 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 fluid opening
226 from the fluid traveréing the bore 244 and fluid opening 246.

25

’ 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, 248, and a third sealing means 280 located between
the first and second sealing means 280, 270.

30

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



on substantially the same level. This simplifies the connections to the other routing/pumping
equipment. It also provides more clearance above a top of the wellhead, as the routing/pumping
equipment need not be located on separate levels. 10It will be appreciated by a person skilled in the
art that numefsL¥Hfids and/or modifications may be made to the preBER{SHYERHGBH Es shown in
the specific embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to be considered in all respects to be illustrative
and not restrictive. 15 9PCT/862008/000177 Recegived 11 June 2009 CLAIMS 1. A dual tubing

hanger 'mounted jn Wellhe v Ilndrl b)% with a inner di r,.th aI tubing hanger
comprising: B &STEFRATIENgE o 20 BB AR Bl TGS 0 g Dore

304 of the wellhead 300 and to the bores 224, 244 of the first and second mandrels

220, 240,

5 The second sealing means 270 can include an upper O-ring 272 secured in a

corresponding upper O-ring groove 274 on the outside of the hanger body 202, and

a lower O-ring 276 secured in a corresponding lower O-ring'groove 278 on the

outside of the hanger body 202. [n this embodiment, the O-ring grooves 274, 278

may be positioned on the hanger body 202 substantially perpendicularly to the bore

10 304 of the wellhead 300, and to the bores 224, 244 of the first and second mandrels
220, 240.

The third sealing means 280 can include an upper O-ring 282 secured in a
corresponding elliptical upper O-ring groove 284 on the ouiside of the hanger body
15 202, and a lower O-ring 286 secured in a corresponding elliptical lower O-ring
groove 288 on the outside of the hanger body 202. in this embodiment, the elliptical
O-ring grooves 284, 288 may be positioned on the hanger body 262 at an angle with
respect to the perpendicular, such that the O-rings 282, 286 separate the first fluid
from the second fluid. The O~rings 282, 286 thus assume an essentially elliptical
20  shape. |

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

25 body 202, the upper O-ring 282 of the third sealing means 280, and the lower O-ring
286 of the first sealing means 260. The first fluid may then traverse an opening 316
in the welihead 300, where various routing and/or pumping equipment (not shown)
may be used to transfer the first fluid to any desired location.

30  Similarly, the second fluid traversing the fluid openings 246, 248 may be suspended
ina .small 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



diameter of the cylindrical bore; 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; . 10a second mandrel located within said hanger body, said second mandrel
- capable of tYEA3HEAR#IG24 second fluid and having a second oUtlet extend&lRrOMOEHId -cylindrical
hanger body at substantially said first elevation; a first seal located between' said hanger body and
said cylindrical bore, said first seal mounted substantially parallel to .a cross-section of said bore and
located below said first and 15second outlets; .a. second seal mounted substantially parallel to a

cross-section_of said bore and loc te ab ve s id flrst ndo :.and third seal
mounted at aR ar1pg?§ WA r@?ﬁé@% ato fooacross: ct?olﬁse? Sarg (s)r%r %ﬁc? ?h@['%g?oaﬂ)ﬁr%@é% extends

from a posm&ﬁ?%ﬂ%w said first and second outlets 20 to a position above said first and second
outlets;. wherein -said first, second and third seals are capable of isolating said first fluid from

sald second A seafind s A AINGBBNAE! S6ATILIDGHEIYRR G RO fistagggnd and third

25seals further compris r of a-rings. mounted in correspondin rooves In
éj %wd even t oug ahe ﬂu:ad opéenings 226, 246 are Eoc%ted or%J s%bstanttaily the same

level. It is understood that the openings 226, 246 need not be exactly ievel with
each other, but only need to be substanfially level, such that the sealing
arrangement described above provides the desired fluid isolation between the first
and second fluids. | ‘
10
In the embodiments described above, the sealing means 260, 270, 280 are capable
of providing tight seals at pfessures of at least 5000 pounds per square inch (approx
35,000 Kilo Pascals (KPa). In some embodiments, the O-rings 262, 268, 272, 278,
282. 286 may be made from nitrile. It is understood that other materials may also be
15 used, as known to those of skill in the art.

Depending upon the specific application, the first and second fluids can each be
crude oil from different sources or depths, fresh water, salt water, or other water
based solutions. Similarly, both fiuids need not be traveling in the same direction.

20 In some embodiments, oil may be pumped upwards through ohe central bore, while
water is pumped down through the other central bore. Alternately, oil from different
depths or oil pockets located underéround may be pumped up through different
central bores. The embodiment described may aiso be useful in water well
applications in which water may be pumped from different underground locations.

25 ‘
The dual tubing hanger 200 is designed to fit snugly within the bore 304 of the
welthead 300. In sdme embodiments, the S-seals 211 located at the bottorn 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

30 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 E
dual tubing hanger within a welihead that can be used with embodiments of the
present invention. It is further understood that various routing and of pumping



said cylindrical hanger body. 3. The dual tubing hanger of claim 2, wherein said o-rings comprise
nitrile. 30 4. The dual tubing hanger of any one of the previous claims, wherein said first fluid is sealed
between said hanger body, said cylindrical bore, said first seal, and said third seal. 5. The dual
tubing hangeV&X ®AY/ 8HBof the previous claims, wherein said 35second AT {8E888800BEwWeen said
hanger body, said cylindrical bore, said Second seal, and said third seal. 10PCT/SG2008/000177
Received 11 June 2009 6. The dual tubing hanger of any one of the previous claims, wherein said first
and second fluids comprise any one of crude oil, water, and a water solution. 7. The dual tubing
hanger of any one of the previous claim erein said wellhead further comprises a first opening
oG 5

allowing passageore: GO e éovgtgsgﬁ%l’%??ednﬁ?é) RN JLL g ¥ ahPterind liquid. 8. A
method of iscthititgreandseuaadroin the svnstiefiuidsidesidel tubing hanger

Embodiments of the ‘present‘invention provide a distinct advantage over prior art
5 dual tubing hangers. The embodiments allow fluid from both mandrels to enter/exit
on substantially the same level. This simplifies the connections to the other
routing/pumping equipment. It also provides more clearance above a top of the
wellhead, as the routing/pumping equipment need not be located on separate levels.

10 It will be appreciated by a person skilled in the art that numerous variations andfor
modifications may be made to the present invention as shown in the specific
embodiments without departing from the spirit or scope of the invention as broadly
described. _The present embodiments are, therefore, to be considered in all respects to
be illustrative and not restrictive.
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mounted in a wellhead 'having a cylindrical-bere-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 arid having a first outlet at a first 15 ,8feVAHSHIRSQRIIRY
through said cylindrical hanger body; providing. a.second mandrel located, wmﬁﬁ%&fﬁdh]énb’@ﬁ 2668,

said second ma

apable of transporting a second fluid and having a second outlet extending

_through said cytindrical hanger body at substantially said first.elevation; and 20 providing a first seal

located between said hangrikagynaet srichiey linguiealder %aﬁﬁédaflgﬁﬁ,ﬁﬁéh Roupied substantially
parallel to a crogsseslingef %ugﬂ%, Qa‘%%?%%&%ﬂ said first and second outlets; |

- second seal.mounted subst ntleil d\{ ara el t0 a cross-séction of said bore and located above said first

and second outlets; ard% provi

“-providing a

B (R S SOreutPaaaiRg e thithaedpdoner a cross- section

of said bore, su&’????é?’ﬁﬁ??fﬁf’d’%f BXBends from a position below said first and second outlets to .a

position above said flrsmmse@@hkbt@mmmn said hanger bedy, said first mandrel capable of

10

15

20

. 25
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35

_ trensporting a first fiuid and havmg a first outiet at & first eievahon extendmg through
said oylindrical hanger body

a second mandrel Eocated wrthln said hangar body. said sscond mandrei

_ capable of transporilng a second fluid and having a second outlet exisnding through'

said -cylindrical hanger body ai subs;tantially said first elevation; a first seal located

. between “said hanger body and. sald cyfindrical bore, said first seal mounted -

substantially paralie! {o a cross-section of said ‘bore and io-ted below sald first and
second outiets; '

a sacond seal mounted: substantially paraliei fo & cross-section of said bore

' and Eocatad abova said first and second outiets; and

8 thsrd seal mounted af an angie with-respect to & cross-sectaon of said bore,
such thait sa1d third seal extends from a position below said first and second outiets
joa posmon above said first and second outieis;

wherem sald first, seoond and third seals are capable of tsoiahng sald first

’ ﬂuud from sald second ﬂuxd

2. 'The dual tubmg hanger of claim 1, wherein each of said ﬁrst second and thlrd |

sea)s further comprises a pslr of o~rings meourited in conespondmg grooves in
said cylmdncai hanger body. - s

{

3. The dual tubing he_a"nger of claim 2, wherein said o-rings comprise nitrile.

- 4 The dual tubing hanger of any one of the prévicus ciaims, wherein séld first

fluid is sealed between said hanger body, said cyhncinca[ bore, said first seal,
and said thind seal.

5. The di;_al tubing hanger of any one of the previous- -'ciéinﬁs,‘ whefein said-
second fluid is sealed between said hanger body, said cylindrical bore, said -

second seal, and said third seal,

Amended Sheet
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'‘wherein said first, second and third seals are capable of isolating said first qui_d from said. secon_d
fluid. 30 9. The method of claim 8, wherein said first fluid is sealed between said hanger body, said

cylindricalbore,‘said first seal, and said third seal. 1% Th
said second fluid is sealed 35between sald hanger body, said cyllndrlcal bore

said third seal.

10

-6, . The dual tubing hanger of any one of the pmviaus ‘clalms, wharsin said first

20 -

25 -

30

35

10,

and second fluids corhpriae any one of crude oil, water, and a watar sofuﬁon.

. The dual fubing hanger cf any cne of the previous cla:ms. wherem said

weilhead further comprises a first opening allowing passage of said first liguid,

canda second openmg a!lcwing passage of said seccnd isquld

“A method of ssolaimg a first fluid from a second fluid in a duai tubing hanger _

mounted in a welihead having a cylindrical bore with an inner dlameter the
method compnsing the steps of:

providing a cyimdﬂcal hanger body having an outer diameter lass than

the inner diemetef of the cylindrical bore; - :
' providing a first mandrel !ocatad within said hanger body, said ﬁrst
mandrel capable of transporbng a first fluid and having a-fil rst outiet at a fi rst

_ ‘alevation extendlng through said cylindrical hanger body; - _ R
providing a second mandrel located . within said hangeF body, sald

sacond mandrel’capab!e of fransporting a sscond fluid and having & second

outlet extending through saiid cylindrical hanger body at substantially said first
elevation; and - :

providing a first .seal located betwsen said hénge: body arid said
cylindrical bore, said first seal mounted subsianfially parallel to a cross-

section of said bore and located below said first and second outlats
providmg a second seal mounted substant:ai}y paraﬂel o a cruss»
section of said bore and located above said first and second ouliets; and
providing & third seal mounted at an angle with respsct fo a cross-
section of said bore, such that said third seal extends from a position below

said first and second outlets o .a position above said first and second outiets

wherein said first, second and third seals are capable of isotating said
first fluid from sald. second fluid,

U

’ The method of ciasrn 8, wherein said first fluid is sealed between said hanger‘

body, said cylindrical bore sald first sea! and said third seal,

*

'I‘he mafhod of ane of claims & and 8, wherein said second fluid is soaled

between said hanger body, said c)dmdncal bore said second seal, and said
third sea! .

Amended Sheet l
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e method of one of claims.8 and 9, wherei
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