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[0001] This application clains priority to U S. Non-Provisional Patent

Appl i cat iwo 2biR/02181 868, 469, entitled "I ndependent Gui dePErrisaeg1idaryger ",
filed on August 25, 2010, which is herein incorporated by reference inits
entirety. BACKGROUND [ 0002] Thi s sectiqn Is intended to introduce the reader
to various aspects of art that may be related to various aspects of the
present invention, which are described and/or clainmed below. This

di scussion is believed to be helpful in providing the reader with

background i nformati on|NDEPENDENTGUDBPSTRENGHARGER NI ng of the various
aspects of the present invention. Accordingly, it should be understood that

these statenments are to be read in this light, and not as adm ssions of
prior art N reciat i d natural gas have a
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BACKGROUND

[0002] This section is intended to introduce the reader to various aspects of
art that may be related to various aspects of the present invention, which are
described and/or claimed below. This discussion is believed to be helpful in
providing the reader with background information to facilitate a better
understanding of the various aspects of the present invention. Accordingly, it
should be understood that these statements are to be read in this light, and not

as admissions of prior art.

[0003] As will be appreciated, oil and natural gas have a profound effect on
modern economies and societies. Indeed, devices and systems that depend on
oil and natural gas are ubiquitous. For instance, oil and natural gas are used for
fuel in a wide variety of vehicles, such as cars, airplanes, boats, and the like.
Further, oil and natural gas are frequently used to heat homes during winter, to
generate electricity, and to manufacture an astonishing array of everyday
products.

[0004] In order to meet the demand for such natural resources, companies
often invest significant amounts of time and money in searching for and

extracting oil, natural gas, and other subterranean resources from the earth.
Particularly, once a desired resource is discovered below the surface of the earth,
drilling and production systems are often employed to access and extract the
resource. These systems may be located onshore or offshore depending on the
location of a desired resource. Further, such systems generally include a
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of the pressationsavention wi |l become better understood when the follow ng
detailed description is read with reference to the acconpanying figures in
which i ke characters represent |like parts throughout the figures, wherein:

[ 0006] FI CBRilErl' BE%&H{I%W@IQWE bpﬁgwmégst rates an exenplary m neral

[0005] Various features, aspects, and advantages of the present invention will
become better understood when the following detailed description is read with
reference to the accompanying figures in which like characters represent like
parts throughout the figures, wherein:

[0006] FIG. 1 is a block diagram that illustrates an exemplary mineral

extraction system;

[0007] FIG. 2is a top view of an exemplary wellhead that may be used in the
mineral extraction system of FIG. 1;

[0008] FIG. 3 is a cross-sectional view of the wellhead, taken along line 3-3
of FIG. 2, having a tubing hanger and an independent guide string hanger;

[0009] FIG. 4 is a detailed cross-sectional view of the independent guide
string hanger, taken within line 4-4 of FIG. 3;

[0010] FIG. 5is a cross-sectional view of the wellhead, taken along line 5-5 of
FIG. 2, showing an electrical feed-through mandrel passing through the tubing
hanger;

[0011] FIG. 6 is a perspective view of an embodiment of the independent
guide string hanger, as shown in FIG. 2;

[0012] FIG. 7 is a top view of the independent guide string hanger of FIG. 6;
and

[0013] FIG. 8 is a cross-sectional side view of the independent guide string
hanger and guide string, taken along line 8-8 of FIG. 7.



extraction system [O007]FIG 2 is a top view of an exenplary well head that
may be used in the mneral extraction systemof FIG 1; [O008]FIG 3 is a
cr oss- secwpanelo2zvioew of the wel | head, taken al ong |ine BC3/Uskoikioga992,

havi ng a tubi ng hanger and an i ndependent guide string hanger; [0009]FIG 4
Is a detailed cross-sectional view of §he independent guide string hanger,
taken within line 4-4 of FIG 3; [0010]FIG 5 is a cross-sectional view of
t he wel | head, taken along line 5-5 of FIG 2, showi ng an el ectrical

feed-thr OHE*?AIIPEWU%S@RFF&HOW bhr@ﬂ?lﬁl %Mngmmmef [0011]FIG 6 is a

perspective view of an enbodi nen ein endent
[0014] One or more specific embodiments of the present invention will be

described below. These described embodiments are only exemplary of the
present invention. Additionally, in an effort to provide a concise description of
these exemplary embodiments, all features of an actual implementation may not
be described in the specification. It should be appreciated that in the
development of any such actual implementation, as in any engineering or design
project, numerous implementation-specific decisions must be made to achieve
the developers’ specific goals, such as compliance with system-related and
business-related constraints, which may vary from one implementation to another.
Moreover, it should be appreciated that such a development effort might be
complex and time consuming, but would nevertheless be a routine undertaking of
design, fabrication, and manufacture for those of ordinary skill having the benefit
of this disclosure.

[0015] When introducing elements of various embodiments of the present
invention, the articles “a,” “an,” “the,” and “said” are intended to mean that there
are one or more of the elements. The terms “comprising,” “including,” and
“having” are intended to be inclusive and mean that there may be additional
elements other than the listed elements. Moreover, the use of “top,” “bottom,”
“above,” “below,” and variations of these terms is made for convenience, but

does not require any particular orientation of the components.

[0016] Certain regions of the world include geologic formations which contain
a mixture of heavy, viscous oil mixed with sand, known as oil sands or tar sands.
Due to the thickness of the oil and the sand contamination, the oil may not be
extracted through conventional production techniques. Instead, a steam assisted
gravity drain (SAGD) system may be employed to separate the oil from the sand
and to reduce the oil viscosity prior to extraction. In certain SAGD systems,
steam is injected through a wellhead into the geologic formation containing the oil
sands. The well is then shut in for a period of time (e.g., several months)
allowing the oil to “heat soak.” After the soaking period, the well is opened such



gui de string hanger, as shown in FIG 2; [0012]FIG 7 is a top view of the
I ndependent gui de string hanger of FIG 6; and [O013]FIG 8 is a
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di scl osurie surface, while the guide string may be used to run coiled tubing through the
well casing. As will be appreciated, the hanger will include seals configured to
block a flow of high pressure and high temperature steam from exiting the
wellhead. Specifically, the hanger generally includes a large radial seal area for
sealing both the production tubing string and the guide string. As a result,
sufficient radial area may not be available for sealing additional components
passing through the hanger (e.g., an electrical feed-through mandrel).
Consequently, the additional components may be sealed within other areas of
the wellhead (e.g., a tubing head adapter). Unfortunately, such configurations
typically result in large, complex and expensive wellhead assemblies.

[0018] Embodiments of the present disclosure may significantly reduce the
size, cost and complexity of wellhead assemblies used for steam assisted gravity
drain (SAGD) operations. For example, in certain embodiments, a wellhead
includes a casing head having a first retaining feature configured to support a
tubing hanger, and a second retaining feature configured to support a guide
string hanger independently of the tubing hanger. In certain embodiments, the
first retaining feature includes a tapered portion of a bore of the casing head and
the second retaining feature includes a shoulder. In such embodiments, the
guide string hanger may be secured to the casing head by a plug that extends
through the body of the casing head into a recess within the guide string hanger,
while the tubing hanger is suspended by fluid pressure above the tapered portion.
To block rotation of the tubing hanger, the guide string hanger may include a
neck that extends axially into a recess within the tubing hanger. In this
configuration, rotation of the tubing hanger is blocked by contact between the
neck and the recess, while the tubing hanger is free to translate in an axial
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surface conductor pipe 18 and a well-bore 20. The surface conductor pipe 18

provides for the connection of the wellhead 12 to the well 16.

[0020] The wellhead 12 typically includes multiple components that control
and regulate activities and conditions associated with the well 16. For example,
the wellhead 12 generally includes bodies, valves and seals that route produced
minerals from the mineral deposit 14, provide for regulating pressure in the well
16, enable monitoring conditions in the well 16 and provide for injecting
chemicals into the well-bore 20 (down-hole). In the illustrated embodiment, the
wellhead 12 includes a production tree 22, a casing head 24 and a tubing head
adapter 26. The system 10 may include other devices that are coupled to the
wellhead 12, and devices that are used to assemble and control various
components of the wellhead 12. For example, as discussed in detail below, a
tubing hanger and a guide string hanger may be disposed within the casing head



[ 0018] Enbodi nents of the present disclosure may significantly reduce the
size, cost and conplexity of well head assenblies used for steam assisted
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wel | head 12 typically includes nmultiple conponents that control
[0022{ In the present configuration, the well-bore 20 includes a surface casing

28 extending vertically downward from the surface conductor pipe 18. As
illustrated, production tubing 30 extends through the surface casing 28 from the
wellhead 12 to the mineral deposit 14. The production tubing 30 includes a
substantially vertical portion 32 and a substantially horizontal portion 34. The
substantially vertical portion 32 extends from the surface to the approximate
depth of the mineral deposit 14, while the substantially horizontal portion 34
engages the mineral deposit 14. As a result of this geometry, the production
tubing 30 includes a heel 36 which forms an approximately 90 degree bend
between the substantially vertical portion 32 and the substantially horizontal
portion 34. In addition, a toe 38 is positioned at the opposite end of the
substantially horizontal portion 34 from the heel 36. As illustrated, the toe 38
engages the mineral deposit, thereby enabling product to flow into the well-bore



and regul ate activities and conditions associated with the well 16. For
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[0025] For example, certain hangers are configured to support and seal the
production tubing 30 and guide string. Due to the high pressures and
temperatures associated with SAGD production, the seals may utilize a relatively
large radial area of the hanger. For example, the seals may be configured to
resist a pressure of greater than approximately 2000, 2500, 3000 psi, or more,
and a temperature of greater than approximately 550, 600, 650 degrees



7 20. In addition, the horizontal portion 34 of the production tubing 30
whi ch engages the mneral deposit 14 includes a pickup liner 39 having
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or essur o oG A0 Ty SRR oubRhe SR BY RS SR VLB febRAREIThE®.  ond a
t enper at ugdebtripyett may teasondippreaxo fadiktaie wH0iNgetNed 6Hting dynagls thed

wellhead 12 and into the surface casing 28. The coiled tubing may be utilized for

gas lift, catalyst injection, temperature and/or pressure monitoring, among other

uses. Based on the application, the coiled tubing and guide string 46 may extend

to the heel 36, the toe 38, or other region adjacent to the production tubing 30.

The coiled tubing also passes through the wellhead 12 and couples to a valve 48

configured to regulate flow of various fluids through the coiled tubing. As

illustrated, the valve 48 is directly coupled to the tubing head adapter 26. As

previously discussed, the vertical extent of the wellhead 12 may be reduced due

to the increased radial seal area generated by employing an independent guide

string hanger. Consequently, the “toad stool” or extension utilized to couple the

valve to the tubing head adapter employed in other wellhead configurations due

to geometric limitations may be obviated.

[0027] As discussed in detail below, certain embodiments of the present
wellhead configuration employ a guide string hanger that is independent of the
tubing hanger. In such embodiments, the tubing hanger may be supported within
the casing head 24 by a first retaining feature, and the guide string hanger may



Fahrenheit, or nore. Consequently, due to the large radial area of the
seals, insufficient area may remain to acconmmodate the dianeter of the
mandrel . wWe 2017@3wit, the nmandrel may be positioned aboweTiuseothasmyer such
that only the conduit 42 extends through the hanger. Because the entire
mandrel is positioned above the hanger9 the wel | head may have a | arge
vertical extent. In certain enbodi nents of the present disclosure, separate
hangers are enpl oyed to support and seal the production tubing 30 and the
gui de st rbé‘@updd?@dﬂﬁﬂa sBEsRARAinyfIEaRYabl MRl caslidictla 81 cRodbeAAR, hanger
As a result, the drel pass through the tubing hanger and the guide
string hathg@UIdeGdﬁ@@dfﬂaGQ@ﬂ maYtbﬁeSUmﬁde@%yrﬁe@hw&%’ewhlﬂ%medub@@th%ﬂgeb t he

t ubi h th
10170 e BRAR e, DOEERAIRET0, AUV kg, L
[0056] | N fechd ici onaiseccbﬁrtﬁsrgnmderch tlntﬁe{tﬁmbemg?d!meamj thdﬂgwﬁél?stmtgmhngeMZ a

ui de string. ext end thr e surface.cas

appr ec: o BA] A eSS ianngea aT Ar puls TEUAT PUIREATRECTHBHEA R e runni ng
cot | ed tupieicbhiimtgbigemREbHRRkE Bk baRg s (asRacaRingers. The
coil ed tubing may be ufilized lift, ?a | yst injection, tenperature
and/ or pri@gPlrdandHia GCPaYy Maaraierk @tlﬁéfa%@é@n aBeAEUBHEtOREaeEtionali on, t he
coi | ed t%g@%ad}r@nﬂﬁ hgﬁgéll rl’fd}%e‘}ﬁﬁo i Y %Qnﬁﬁééﬁ‘ﬁdﬁ%ﬂhegﬁgﬁe toe 38, or

ot her regi ace t he rodu ifon tu COl ubi ng al so
passes t hmanggh matyeber\lsllobh@tady ﬂ:ﬁntandb@tmphesneck extenading akidllg apivaglr ed to

regulateflo various fluids throu e coiled tu illustrated,
e val veord e oulB i nendisiadg 4 bR anaBioTgoretu  BAiF MoBs | as

previ ous| warffep C WerE6ver! Bge t(ﬁﬂhbllé@éth@ﬁ&r@he@d‘ tﬁé@bw@ M}fg@ Eysie reduced
due to the increased radial seal area ?ener at ed il’lﬂng an i ndependent

gui de st rine pyiRbdirection vy tpué disepgaging the awdessﬁrm haqgere BR¥eHN utili zed

con | gur T DRABILE a8 gUR st AR dhe M RRR Sh PR S o8l ae

di scussedamﬂitaﬂepa"sé.adeedfdkne poceducﬁbrm tidoihe 8D veift the ISR kenguie42 attacted. head

configur tion, e SLri h r that is nde end nt of the
Cubi ng. nafguen b Gt sl RERBY senGhmiRp b S5 uppor t ed
wi t hi n t herogastionubR@B024ntydoridn, et gmldé%trmgﬂﬁhrfg%awwincladé attheec@iedde
string hanger may 9 be supported by a second retaining feature of the

casi ng he@f“@@“orFmat@QﬁWﬁﬁéhe riEe Gl angar g PR MthsedBeiPpor ted by a
shoul der, h 88%h saﬁ& M string
hanger by Lg@% gﬁ'é‘ ?eg%%@%nrg%g ?Eeé éa?:r:éﬁgﬁ% t églagé}jseve\lgoltﬁshoul der. In
certai n ewbougrencass.t he gui de string hanger may |ncI ude a recess di sposed
in an outer radial surface and configured to interface with a plug
renovabl y[0028Dl edlG 2 israatooaaewgf heazteﬁ@]ar(;dmllaead héttnetenay be useddn and t he

recess bl.ock ax] tran Iat o] d CII‘C ere rot i of, the

Gut e st g Ry BKrAsl §BRers b B EAC 1R ot e #5284, L ng

hanger neekeditis kesh- wo@gmémiechﬁtm:ﬁ@ cdupReItoars ﬁmﬂmg\gead @hpter upwar d

fromthe guide string hanger and a correspondi n? recess within the tubing
u

hanger . -ehagqditionué tubingrRore SAGIETSIS thrpelopdbr IUking heasAABPIRERE&Ndmay
transl at ethb’?:atsih %4 ?{l\é 8%%[19&9 tdé‘?éﬂ b@lb@eﬂﬁ%hmg ddrg 5gys de string
hanger. In furt er e i ments, QUIde string ger may have openi ngs

suf fici emdn,ﬂgur,ectﬁe astalfligbifluict mremplamagle befweadnethprosdductiooriulbiopid®g 30 wit h

be run prib et KEFEes B aREiRRTR T RBRi 0 e e R A I gui e
string haglgéetricamged-frouge c@nmémemledre:@ﬂmeélamm tohayeematrlcesentdresgui de
string han er to be run with a seg O%w de string, thereby decreasing

t he oper &fi Bﬁ5ﬁ3'88§19§d£é‘so%(?e£ﬂfé‘@”wthﬁ CPH@ BRI Hy 4erasteaare offset ina

radial direction 54 relative to the geometric center 52, and a circumferential
direction 56 relative to one another. As discussed in detail below, this radial and
circumferential offset is particularly configured to facilitate passage and sealing of



[0028]FIG 2 is a top view of an exenplary well head 12 that may be used in
the mneral extraction system10 of FIG 1. As illustrated, both the valve
48 and t hwoebeabkriocal feed-through connector 44 are coupCedst@1bm®9t ubi ng

head adapter 26. In addition, a tubing bore 50 extends through the tubing

head adapter 26 and the casing head 2* As di scussed in detail below the

tubing bore 50 is configured to estabIPsh fluid conmuni cati on between the

production tubing 30 and the tree 22. In the present configuration, the

bore 50, HhBgradbctidntdoirgdol e @SP%M&@I‘Z a@S%LMtHH@ QGP@Q@%E@&&%W e

offset relative to a geonetric center 52 of the casing y
Speci f i cainnylug yalve b aeunled iman ggtessdrface af eatasingt headl 24 taald@iciitatei r ect i on

el ati ve Hofs o MUBTETCE SR A aMaidif o BB ERRL™ ot o ana.
ceal i ng dRO2YD  RdChPinnd P bRy %y o7 i SEBe f B ARATOPEE° ST G

46. Furt heohBIG,2, daviagriiubigviedny@r 88 drel aroimpkependent goidewdteng pang@ce of the
casing head 24 to faciljtate Eassaggg of fluid between the annul us and an
]

exterior @ diSRES&EV|IRIBLRe gg_sin head 4 @s @U’Ftéatﬁdcth_@é@sg@&qa&r% ISyi ew of the
vel I 'head dgyfighrrd ratifag héﬁeag%'of%h@grdgu@ioﬁtuéﬁ}jm@/?ﬂ,Qhé Hebbeylienwer 60 and

an i ndependent guide string hanger 6 spose in the casing head 24.
As il ustang ibe guidresiciagi4by ndaeipresensembatingntctietwelihgad | i2tintledemgsage of

the pr esaip btk ER e e Nerrines 80l oy At R e B8 and " an
i ndependesn ismdndgumﬁrtbrwpgmg@%?)MuctgmLuu@ 80 dmm_ergu&ﬁa s';tsingmggggmr ed to
support the production tubin .. ,and t guyi stri anger is

conf gur & EeBig o Hepgl e oueR srinare. s Wefalad he fibHarnatioss: ng
hanger 605@RARd Hteg@E SRirkf hdrder BARYE ali§teREBNE lanteA deefich 80 witkirPa
direction 64 within a bore 66 of the casing head 24. In addition, the

t ubi ng hatryercoey thegasing hgat @4- dnEiddijionaingdrbisg hangey 60 endane guisieacked,
with the i oL b di scussed in
det ai | be%tﬁ{/?\%; H?ﬂ@%ﬁ@&rﬁ‘?@ﬁ%&grWE@%%*“E?H‘&%%%‘?%%W@S@@& der 68 of

t he casi nguitkeattingdrangéb62 Fistdiscuseee in détail below)ghdgoiglerstily hangar@2or t ed by
a tapered portion 70 of t Si head 24. eciLficall a tapered portion
72" of *t nas iU hERaShoner BBk eanifead PRCHs wEQdmten B8t aper ba
portion 7PpRly HdtRef 86IiNG Fﬁtﬁﬂféd a R &P Yo/ &fi tAE chSifgtHeduna. hanger 60
in the axial gdidrhgcti OI’II 6u. | t gﬂyould(}%[)e .gpgreci at ed thalt gt he t ubi ng hanger
60 may beSrefiAly cditappred Rertiopeitnfihe i nangs GhisaonlBewsditde enbodi nent s.

For exa i : i | i i ncl ude a
Ghoul dar el v ing BoEBUMONEHG of (HabaRtR) thdBEIngiRbT sBBplRNg. |

enbodi menthe tabipginangér 6@ al theakig] eirgetjon ehbHshoulidi bega)presiaticsipattng bet ween

t he tubi hanger. 6Q_and t he bor 6 to blaock.a flow of fluid.betwen the
hanger | 600aa Een S0 R be SubtiTacy beLidftidh eattieSin pghin 1 he
present esrapedifRmts. Fér &&omig, ibecBR &abadigterid)abe ahiirg hahd \verepbodi nent s
may enploy nore or fewer seals 74, such as 1, or nore.

[0030] I n 'BaY in6lurlecd shpydeaesniigsred esyppedbe rumzir’]@ Séﬂg@ ng '?‘HBPudes a
the. tubi g R o L AR g o B8t g hanger 60
t o supporhetween the tubing hanger 60 and the bore 66 to block a flow of fluid between

the hanger 60 and casing head 24. While two seals 74 are employed in the

present embodiment, it should be appreciated that alternative embodiments may

employ more or fewer seals 74, such as 1, 2, 3, 4, 5, 6, or more.

[0030] In certain configurations, the production tubing 30 includes a threaded
end 76 configured to interface with corresponding threads 78 of the tubing
hanger 60. The threaded connection enables the tubing hanger 60 to support



11 the production tubing 30, and serves to substantially block fluid from
fl owi ng out of the production tubing 30 and into an annul us 80.
Consequernwbypi1fdzaiod from the m neral deposit 14 may be @crast@d/ostwough t he
production tubing 30, and into a bore 82 of the tubing hanger 60. The fluid
may then flow through the bore 50 of itge tubi ng head adapter 26, and into a
conduit 84 which couples the tubing head adapter 26 to the production tree
22. As a result of this configuration, fluid may be directed fromthe

m ner al %r’?bc'ﬂucjﬂﬁnttﬁ’blhg%ot hRE sérreditd EQHétaﬁhéﬂy ﬁlbcﬂ@i‘md kRAKAGRIng out

[0031] Sim | to the thfeaded connection desc above, the guide string
46 may i nefitheereductipe dddiag 86 @nganiomtt a@ﬁuﬂ@ﬁj%o(}mt;@(ﬂd%mb’ flwidhragoiheespondi ng

threads 8% aldiReald5na) £ ARSI, B nd N BLGRRTh G A0NSRI a2l oo

the gui de d ring support
substanti @drbﬁ%fdhéﬂu‘rgng hangerfd0owl Heetlvid enayt trendlowdigredgh thg bbbe 80dft he

annul us 80. ., previousl scussed, the ide strin confi red to
Fach 11 ¢ at e UG hEoe Goaater Sy fid 90 2 dwrul B ouShEp s ook 48 ot he
surface C@&ddﬁ@r ﬁ?to flﬁ@%rﬁ&hdtl%ﬁ tFéé@QWQAQQ rBBYIt Bethi ¢ddf|§9ﬂat|foﬁr fugaSméy ft,

catal yst injection, tenperature and ressure moni toring, anong ot her

uses. As e ficestedfrem thereinesl Id@éoﬁlilﬂ)ﬂﬁ@ r%&?@r\lﬂtﬁotlhﬁ?l@[]l@ﬁafﬂtli@a@ﬂede string
46, and passes through an opening 92 within the guide string hanger 62. The
coi | ed tu]@oagl 90 Strhitar tetheeideadast eanyiection dpesribeg abovai thisi guidestringbi ng

hanger J MMV , t ubi. , Fi nal |y,

t hegc0| I ec16 ﬁ%gl ngugggg%%%ng GWS éébn&/'gﬁ(fg%@é&%g%? ?g’&tﬁgg’?ﬁegb?'i‘gﬂg ate fl ﬁi d
fl 0\r/1v t hr ﬁthgiadghiﬁ @fﬁhé@lde%&olhng haﬁgel{@)ﬂm%\mréhdiwwrmmon hablepeine ng 938
wi thin the tubj ng hanger i ncludes a substa trajght portion

B | gned RS SBCAANGET e Sesupiont e odtud oAy hue Subt EoRAtRBERS endi g
bet ween tiigy ﬁH@%e%ﬁéér@lHé/gLﬁééétr%M@é’rﬁd freNari @80 t B8 pralivgsi¢8. | n the
present configuration, the valve ™48 is directly nounted to the tubing head

adapt er 2@seitssa, T@ﬁgﬂ@%@lﬂﬂgd@rléﬁoﬂﬁgtﬁ%w treiliateapanog cobedvdNg 9@ condui t
84 and t ve 4 | 1 y, the
angl e of qﬁhd@gr%ﬁie V\%Hﬁ {jl onﬁghﬁgéggﬁgﬁég%ébgu% &@ ﬁﬁtjﬂﬁ@tglpr espond to
the angl emaf btahmllzed faegé@ Ilandatalyspinjaezﬂeniilempb@élurd:amd/expjrqsbere t he angl e may
be appr oxi ma et wee 15 to .10, 0r al |y about, 3 to 8
deor oos. Mg ST e spsacts usitpiddrinBaaned b 4 B8 e oy a single
product i 0Rrough the guide string 46, and passes through an opening 92 within the guide

string hanger 62. The coiled tubing 90 then extends through an opening 94

within the tubing hanger 60, and an opening 96 within the tubing head adapter 26.

Finally, the coiled tubing 90 couples to the valve 48 configured to regulate fluid

flow through the coiled tubing 20.

[0032] As illustrated, the opening 94 within the tubing hanger 60 includes a
substantially straight portion 98 aligned with the axial direction 64, and an angled
portion 100, extending between the substantially straight portion 98 and the valve
48. In the present configuration, the valve 48 is directly mounted to the tubing
head adapter 26 at an angle configured to provide clearance between the conduit
84 and the valve 48/coiled tubing slip assembly 102. Consequently, the angle of
the angled portion 100 is selected to substantially correspond to the angle of the
valve 48 and slip assembly 102. For example, the angle may be approximately
between 0 to 15, 2 to 10, or typically about 3 to 8 degrees.



t ubi ng/ gui de string hanger, a tubing head body adapter is positioned

bet ween the casing head and the tubing head adapter. As will be

appr eci atwo,20te74ubi ng head body adapter is confi guredPCoO/Uyse@vioss97

cl earance between the electrical feed-through mandrel and the hangers, and
to align the ESP conduit, the product'gn tubing and the guide string. In
such configurations, the coiled tubing valve is nmounted to the tubing head
body adapter by an angl ed extension or "toad stool." The toad stool serves

to Offsez[o_bbs] va|rVGerfdi wel h@a e SHRI i Iis QbR Brripily A9indRAskoRAEorRdapt er.  As
di scussed in detail below the Br esent enbodi nent "obvi ates the tubi ng head

body adaptibingtastcdeisiEing h@ngee @ tubingl hefagidepdyradaptgr is oasitonest balvaanuhe s

directl . i d it ial seal
area prgv(lsag"e@]@?/&r%é@ﬁéc}@ggﬁ en %d{ﬁpi% sﬁW&lgoéé%gggw (ﬂ@ug{@sul t, the
togpl stﬁdh%a%tb%dy ampld @rsistcpnfb@{)reﬁtop(};m/idgblear%nd bfeltW@erﬁEheeei‘el d:tyicilg omthg

t ubi ng he 0 apter is vi at ed. nsequent t he val ve may be
mount ed dePRARIOPOR Stk i g MrbsEr@dpte Alge e KPR OHEdPEasi ng { he

si ze, conpbaytion ABmhgEHthauidd ﬁﬁngpﬁ SuGP SR &HnY tHa ddned Risgnt

wel | head '12. [0034]As illustrated, the annulus valve 58 is nounted to a
first rao\'@\re @ira@uraiedﬂ%&]&:@@lﬂ@&@h@p@@da@ewkw augleg exiensidsed, the val ve
T Conftéa%uétﬁﬁwt FhEGIM %‘é} é‘er(/ég‘ﬁﬁ Ofrsdi i 9a|98taY¥8€‘s’ﬂgtaQ§eﬁ1pWMﬁ R0 and
external condui'ts, prpes and/ or downstream conponentS.” I'n tHe present

conf i gur aubiog, hemdfhadycadapéeragies diBdussethin netdildbetas, thg pheseht 24 ext ends

bet ween the valve, 58 and .the bore 6 n addition, a passage 6 Wwithin the
oul de. ot rHBCAmAGL PouBREha Fytdit fear prof aBsetet AR B BB AR e < ch
that fl uirdirn édrﬁ@c@ﬂ%ﬁ&ﬁt@@iré%ﬂ&ﬁe%oiﬁ?%ebﬂ%déﬁie‘r‘@ﬁfiﬁje\ftb%é he
passages 104 and 106. A plug 108 is secured to the opposite radial side of

t he casi nmfdiiéenal radiglseal gﬂe@r@’@tﬂid%@b{éﬁ@ir&@pﬁmgent‘lghiéd%ﬂﬁiggI@QQP"SG%-onfi gur ed

to interf 1 i L an\Vi he
hanger 62ﬂ|§ % r%@é@%a‘%t?@ﬁ%Q%W,Ega%ﬁgﬁ?‘g%ﬁ 83@5%@61%7@0&%@%@%%%0 anger 62
i n the citheuubing detddloddiadaptar oBbateds Qhrnseqeswity, e davadB ray bey, t he

id ing_h 62 jncl ud k 1 fi d to i f ith th
Pubi ng_ hegEPeROTEG L ot B GheBr Rbrar 25 TG0 P USRS PR Ftn er ent i al
di rect i oncdmiplaniel @fid hanfdcairigsdosts aeciated WithhiRe basger wellnead 82[ 0035] As

di scussed in detail below, the guide string hanger 62 includes openings

suf fici enfoog4] ar ag ifudtrare, ihd ahkuIPAF8R6 8838 nidiMtd RO fifsh PayiAlEkier 30 with
the ESP conduit 42 attached (e. strapped to the production tubing 30).

n thi's CBRICAENIEAIGEGHRA ( ABPERIGIBEUIPURFClGINaANRSR BORHIOEFed © running t he
roducti i - [ | l : i ncl ude a
Phr eaded S9b ik Friod i BEtldoh e a e S b GO BReT i with o
segnent odndjor dimvrsdtraany compenetiy. detregarssent adnéigoéioat 4 fuialpassags

associated. W th the runnin ocess reover ecause the qui tring
nanger 62 iRARE EbAG MRS BarS e s AR S kARG St e KRt FS. Tir ot o
faci | itatgidesis agsasehgé hesaligm tHec@lidé erihgtHinges B2 maalkgreld, witthgemandr el may
be sealed to the tubing head adagter 26, thereby substanti al {8% decr easi ng

the vert i @8ineReachPagRIeHOARichrBald UG Mayriea BefwesndBarNguiuatOHY i n whi ch
t he mandr ] It i N @é‘l% ' tring hanger.
[ 0036] FI dﬁbxaﬁlsep;ﬁ{ggt@??gtsjgégé\é?s@gée‘nc% ?d(lg))én'alﬂ H\B@;?v@%ll t ggéan epr)%ndent gui de
stri ng haoppmsité 2adialdide oihehiasing neadi24 byfa fRinGed ZonAsctidn Uik. r Bheeplugt he

gui de strjng _hanger i or . the.shoul der, f the casing head
9 “ns wi | sl R0reBia e eRh Bih e ok "B GG an R Rk BBGEBRRET 2vear
bushi ng wtitad helpyels2 priasenial direttivg 64,idnd 1o dlsukeoadtiods théfangérl 6zinng t he
exi sting shoul der 68 to support the guide string hanger 62, the present
enbodi neﬁher%rfju%‘éerﬁﬁﬁ!ﬁ'&ﬁ@ﬁ{') oGi £ digAvseathin detal PrioWdls AHIESSIHHE to the
casing h i B r : i i1 WH Iy ger 62
incIudesqgﬂméﬁgﬁé@j%ggzgpg§§gg?gg?m%gg??%HQ%T%kggw??gﬂ?gnggﬂgﬁﬁgpantiaIIy
mat ch t hetoddeckoiotatioh af ilee Shogerdl ingBe ciraumfargntial witectomde angfor taf t he gui de

string ha . j i radial directions 64 and 54 will be
bl ocked b@&%@ﬁ??&%@wﬁk@ﬁ '}%hggﬂ% ed portion 114 and the shoul der 68.
[0037] To facilitate running (e.g., lowering) the guide string hanger 62
into the



illustrated installed position, the opening 92 includes an upper threaded
end 116. Simlar to the |lower threaded end 88, the upper threaded end 116

i s confi guoedizaziomt erf ace with correspondi ng threads ofPCa/usad1d®3®PTi ng
segnent. In such a configuration, prior to installation, a guide string
segnent may be secured to the guide siﬁing hanger 62 via the upper threaded
end 116. Next, the guide string 14 hanger 62 may be run into the casing
head bore 66 by |owering the guide string segment until the angled portion

114 of t hgogs] deA§td’éd&§s5@l?ﬂcTétai@8el%W‘ﬂ?§%§dé@?rl dée62G8eiudés t hat point,
t he gui de string segnent may be uncou from gui de string hanger 62

and r emovereningssuficientisliarge todadlitase angemf theupsodmhwetublmmao WilBsent gui de

oper ati ot Rt EE plHehet, e bR R ne B b P B SRR ey

di scusseoboMgomtlbhetr@Lgml@e string @ anperub Dribat tueaing thw@dijotuoho posi tion,
t he hanger ﬁy be secur the plug 108

d b t te
e e agebra T gt e gnide sh gl S anay so kit ke Ehect | bn- 10,

and a snmeidplecibrafiRl 8hasies tHeQuise i hathdr %o B@%@Wlth@séljﬁwéiﬂ gitri ng hanger
62. Specifically, the guide string hanger 62 includes a recess 122 | ocated

at one C|Qtd@ﬁ}rﬁtémntheéﬂib}’p@@r@a%ﬁgﬁﬂ%ﬁ@eréﬁo@ﬂtwﬁt&wpélat%wﬂbé@ of the guide

string hgﬂgﬁfnlgﬁ% 2 Jﬁ Mifegvar Fefalise ﬁw@a@g@e %@m@%@@fﬁé%b%h&%{nﬁépond to

t he shap mal | er arhst er end 7T uén after gui de
string hamgeyer 62 |mrasdé)e|ee|n|hgsrvsufé|dlennytar9@m taodlrtateqdaesa@:efsmelelébtnw be

al i gned 't a 12 wthin the caS| e he pl 1 may t hen
e neer eacht iyl o Fa el helimabur iy S Ae B RiPion eaaddier 35 1 on 190
engages tth@ré‘tﬁ%‘étaﬁaa}ly &éér@és@@@lﬁ’@?éﬂﬁ@éheﬂ@rﬂ P i wbifedry2 @6m§:9?é6 ed to

t he casing head 24 by t | anged connection 110. As a result of this

confi gur at9|0&ﬂf|9%@96ﬂ%mwhfphtt%”@ﬁid6% '%P@ﬁ“ﬂ@ﬁ%ﬁ@@ﬁ t5e tubing hangsi and
directi on%ﬁé gﬁn@ Eyon of the hanger 62 in the circunferential direction
56 are bl e 39 contact between the snaller diameter portion 120 and the

recess 1280abPO3PIEU etaae e AR Sidy BOpan | gugnfigured to
EB %’Ie erenp gllj g

bl ock rotati o ‘he tu an er circu irection 56.
As previ oslsnhg hdngmeaigerthlgmnd@f £of Ft(g SaahgelusﬁzteaneLgime atrimgck 112

| ocat ed one gi.rcunferential posjfti .o I urface of the
gui de strl g%d%fsu;&or[qcﬂb @T‘T Her%%eo?tt ﬂ”%ﬁﬁ%@?“s %\N'J:' des a recess
126 | ocat gehratiafiae i sKoudaedEicahfipaelttd @Dpﬁért)agvéhr'b@‘éﬁlh anthieth nfayr f ace of

t he tubi ng hanger 60. In this configuration, he t ubi %han ger 60 is run

i nto the RepIasgNhAHINDIHENgGBeperaHens. e@)é%“zl%thﬁa@'x'ﬁé‘gafmo@ 6fitoh the neck
112 such %Lﬁ)@%rtttﬁgsgtﬂrat tﬁ&ghﬁﬂm thd'BrdsBRtSRbdEfherPRfS bd1e tubing hanger

60 is in nst
implemented with substantially no modifications to the casing head 24. In the

present configuration, the guide string hanger 62 includes an angled (e.g.,
tapered) portion 114 configured to substantially match the contour of the
shoulder 68. In this manner, movement of the guide string hanger 62 in the axial
and radial directions 64 and 54 will be blocked by contact between the angled
portion 114 and the shoulder 68.

[0037] To facilitate running (e.g., lowering) the guide string hanger 62 into the
illustrated installed position, the opening 92 includes an upper threaded end 116.
Similar to the lower threaded end 88, the upper threaded end 116 is configured
to interface with corresponding threads of a guide string segment. In such a
configuration, prior to installation, a guide string segment may be secured to the
guide string hanger 62 via the upper threaded end 116. Next, the guide string



15 position, rotation of the hanger 60 in the circunferential direction 56
is blocked by contact between the neck 112 and the recess 126. Because
rotati on wb 20te2gitde string hanger 62 is bl ocked by thecCplusgo11037991 he

t ubi ng hanger 60 nmay not rotate relative to the casing head 24. As

di scussed in detail below, the neck 1&&enay i nclude a seal which contacts
the recess 126 to block fluid flow be en the annulus 80 and the opening
94. [0040] As previously discussed, novenent of the tubing hanger 60 in an

axial ly oMyRGd by 66 HiPlhid #e é@.@]ﬁémeo@e@wtﬁﬁr.n@the duite fARg 66 of

t he casing head 24.” Specifical e tapered portion~72 of the tubing
hanger 6oseg§nemmmtlgﬁhwmgm Iocmlemﬂaé@f\ma gundﬁ@trtrméarmr@amnmtsrmeof t he

he t I
G eest o byl o) A SOAP RIS 0l oty DANOEE uRColdlod REXANGS
gr gphl te gulﬁc:jel}stmhlgSm@edGBthemot/ée froubihegcdsanpesadiborargs. thehigor e 66
substanti a

ock f | ui d bet he an er 60 and c head 24. In
This contguter iEpresha GUts HENATIAIORT B8 NTaK 50 Froutino dSoRRabl s, ne axt al 1 v

upwar d d'théFéUy%clé’a?swggJﬁIetébéMWdr@#bbﬁs%‘sb‘b&al%ﬂﬁli%’ﬂ% ARhNBosdrd. hanger 60
and the casing head . As illustrated, the neck 112 is positioned a

di st ance t i ger 60 may
transl at e[b?%SWhehg%r%\hfuélggﬁgﬁs%PQ%%@L‘{%QEQ (9 @ét}?r‘?t(rngs st{b;grq]ti ally

equal to loweraslista pesitios thehaeger Ghmay dekserupedibyithen@ug d08sAs126, whil e
bIocking il i ng hanger 60
IS suppor I@éc}?a%@ﬁngfp Jaé;?g l&%@% %%%6(1%%?% @%gy\g§oﬁ@§§qgjﬁ$n t he present
enbodi rre(rjﬂabngetj ?hoadzttbrbmcammdezcsraaw dldimEte{rdetIBo)i dumflganwletb eﬁn@agay be
supported by other r talnl eat s in alternative e ts For
o o I uia Siin0 BaBuf 8 oeecterly b o RROLEne SRS RIS ude a
shoul der eeBéd 995 REalcd SRR Sifcubti8rentifl pﬁtﬁ‘aﬂﬁﬂﬂ@ﬁg @f-oultét r§HFéhs@r'I"§&d' ment s,
the tubing hanger 60 nay be | ocked into the | owered position by pins, for

exanpl e. a@hagu@l@ﬂtlﬂng heneerdn. Die [agess l]BI’ZrIﬁgSIﬁ@?ﬁj’etp &S@Stamtlﬁ%e axially
upward di b ing or

el i m nat |(§103FE{SP§H9I eV\écﬁe{spcrch%ga ogiédlgn%&b%@%& LJse)sﬁ;[aI E|9l[r£aqdet ail
bel ow, t hbeguidiestshg ihagg&adrybas Béem Wmdemtomeltlogstheuééess 7R nayl arge to
f I f th il ' he ESP it 42
e e HORRSh abhSedy PALS ok 28l o ef e

conf i gur ahbRMe |hé’@téibulhﬂﬂh%é)' s@ggéQM@McIﬁ)ﬂIe{t e Binlafér digmietsHoftbrt 20
production tubin In addition, because the guide string hanger 62 and

t he tubi n%ﬂgf?@ﬁ@é'ﬁe @quﬁdﬁadé\f@é@ﬁgﬂ@@ngm‘ fheplegt!Op may ge seeureddpPithe at e

passage o I%éb' dr I seal ed

to the tu as‘irg;eﬂ%cgﬁﬁ 't%%’\a];lzl Hﬁ}{ar e y su sﬁg Pﬁ;?mg%?@lg Cpﬁe

vertical rervemeniodf theguwkel é.thlegadarlgzercﬁﬁmaheaxtad)dn:mtfangm amd mIatla_Imofvvhi ch the

gg _ndr el tﬁe%%%'gteI 82 Fndthaebc(l)r\cl:ﬁrntfgreenhalbdl e%tl A 58% e %Poc%‘g b?%oﬂ?ac%éfvpe%nhanger
the smaller diameter portion 120 and the recess 122.

[0039] Furthermore, the guide string hanger 62 is configured to block rotation
of the tubing hanger 60 in the circumferential direction 56. As previously
discussed, the guide string hanger 62 includes a neck 112 located at one
circumferential position along an upper axial surface of the guide string hanger
62. In addition, the tubing hanger 60 includes a recess 126 located at one
circumferential position along a lower axial surface of the tubing hanger 60. In
this configuration, as the tubing hanger 60 is run into the casing head bore 66,
the recess 126 may be aligned with the neck 112 such that the neck 112
engages the recess 126. Once the tubing hanger 60 is in the illustrated installed



[0043]FIG 5 is a cross-sectional view of the wellhead 12, taken along |line
5- 5 of FIG 2, showing an electrical feed-through mandrel passing through
t he tubi rgoharegeroo®0. As illustrated, the electrical feedTtuse@agbroednnect or
44 includes an electrical conduit 130 configured to deliver electrical

power to the ESP 40 via the down-hol e;gconduit 42. The el ectrical

feed-t hrough connector 44 al so include a substantially rigid, cylindrical
housi ng 132 configured to block a flow of high pressure and high

tenper at Usdsitdr atalioP Bt #%i Hdrid@r Bb@n W diRedtterehtial dirddiBnBbSag %ﬂick@&‘% d' ”E“t
the cylindrical housing 132 i’ncludes an upper connection 134 havin

angl ed negtagddetweemiigrrackiBi? and bedengss hafbugﬁcathse rotesiondf rﬂefacwdaapt er 26

and t ubi the gui de
271 ng. hangd REBben? isEeuie' AR fFRERFE! R nbide BHOGHEAT el BaP s o
connect orreftivedy ttnencdtsm@headBEW Ferdisaissed ﬂmdeltha@ewvedhé)yletﬁ'ﬁ Zorgyor ati on of
134 and {RBUPG el BRSO 1 oBs 188 pPEAK T frdv R eae via
respect i vanduniscadiadd aenpssiihgoa. For exanple, external threads may be

di sposed on each axial side of the mandrel 138. The upper connector 134 and

the '0“’er3©Q6PeCP\§|pré\f’rQu Hls'cﬂﬁéébd?n&fé'iﬁé?‘ﬁl%f)ﬂf@ Bldgﬂ%ﬁg‘éﬁboﬁrﬁ‘éﬁads

configured to interface tht e external threads of the mandrel 138. In
such a coafialyudewnveard difestiopped icblnakes by cadackwith theebd)r@\,&ﬁrofdbﬁnect or 140

b & vi . . . )
134 ands oo S SERAREAl, habRRLONTOA PR g (RBIGAREL 68 Ve
connectorco}cgl%umm/od Onte?fé@e&ri’tdthewpeﬂe@?otﬂw Tmbfethe&bsllngrmdllﬁ4 tTHTEEreb}lbpe{ )
connect or and/ or ower _connect or el ectr st abs
or prongs® L&E’Hﬂi"@ﬁ‘@d“?'ﬂgé‘ﬁ‘ﬁaﬁreGQ:&m@%@?rﬁﬁt'qre%‘ep[}hﬁq?cﬂ%oq e H@'r ndr el
138, therghys ?@R@?l ir g etD- ﬁfﬁ%@btﬁ%{)hﬁ@}/&ﬁ@@l%&é@ﬁe%é’?@lﬁ@ thkggext er nal

el ectrical condui 130 and own-holfe conduit 42 004511As | | | ustrated,

t he mandrRanges§0anddhaHore pe syhstantiallydneryfiaw duig haivaen ke bamgaidohead
Roant el P PakiRgnaRe skt e idl fdi hd MBIMLAROR0 Ay dafIdar Y. the

| ower connec extends an’o € guide string
hanger 62moveirt &reapiakyp epvacbdifédionaii7atue tbhwdomtherﬂuw pnestserre dtwebe mandr el

138 tanti | to h th 142 d
Taa. Tn° JRRIEPGRT 60 4nf S catifly WG 1 Hs Mudties oS bk 1 205 Bonegl*2 5" e
di sposed paiyhfre ‘I@BQNIWH@H@FGC%@§ 1apd Gd?‘@eﬁb@‘ttggtmﬁ‘@gl r GQ%a}and a

second seal (e.g., multiple rubber o-ri n@(ﬁ may be di sposed between the
mandr el 1N @'@H@@G@'Heu@’dafﬁri?@reﬁﬁ%ém 'St@Bﬁ%éq%ﬁ'ﬂﬂ'%ﬂy qayal eelhlrel 138

may serve { d 12,

whi | e est atﬁq Ia?ﬁl%?}% t?ézgt\t}r\{lggrll] eﬁéet ﬁ%@gﬁ %%ﬂétgﬁr%oﬁ%ﬁéﬁ]@wée @éﬁ’& Q@eﬂ?%ﬂgfﬂ G 6
is a perstpedmblmgh\angw@@ t he i ndependent gui de string hanger 62, as shown
in FIG 2. As illustrated, the guide string hanger 62 includes the passage

106 confi[godtH t Whelstiablulsing hhngel GoisTauppored by thetapeesd poiondlovef 58 and

t he annul us 80. t he U|de strin er 62 |ncI es, the recess
155 ont 1 HB B noda 24 R nygst ROt Bane Bo e e Al 5 R

t ransl atigp; fhén@@r gg'nﬁ@ 5& éhﬂ@ort&f@ﬁbth@?ré@l‘nﬁ{g féﬁtdr@s Ihateragtived head 24.
VWiile a substantl al Iéoround recess 122 is enployed in the present

enbodi meng@Mbegimengsy| W%ﬁﬁi@e‘&%ﬂém @rﬁﬁﬂdlﬁlqné‘? nag reging Mgadibees b8 may

enpl oy ot . ) h correspond
to the shﬂgg@); tﬁ%sgﬁﬂggﬁﬁéﬁ@g c{lﬁ) %%rt tngecaugﬂhn %@eclg;ggdcﬁ22 does not
ext end t herobgdintemés, dihe tubing IeamgertG@emgwbdéodteldnn@ thangeere@ositionily may not
pass through .t he recless 122 As E b%] g 8 sed géeca se aﬂle recess
122 is m@ﬁ%sf%e’b%{“%ﬁ &?p%é‘?st“g F%ﬂe” Plgedebing hapgpyal it e dinger 62
fromthe Qﬁrew@ﬂmbmﬂ b&8Idcked aHbrDyubsRatiBMNaRIuchy gtuch that the
recess 12 ligns with the plug 108 al i gns the passage 106 with the passage

104 in tI‘@'%ﬁ@i”ﬁﬂgth@émtQQSCVIWdt%hoé’erranner when the plug



WO 2012/ 027001PCT/ US2011/ 037997 18 108 is inserted into the recess 122, the
passage 106 is aligned with the passage 104, thereby establishing a fluid
pat h bet weerrote7@mnul us 80 and the val ve 58. [0047] 1 n ®Phe/yse@3l®sin997

enbodi ment, the guide string hanger 62 includes an opening 152 confi gured
to facilitate passage of the productiig tubing 30. As previously discussed,
the production tubing 30 is coupled a sealed to the tubing hanger 60,
which is vertically stacked above the guide string hanger 62 in the present

embodi menoe4SPNSAGURIHLLYed I Gethil BéI%W tf@@&#@e%ﬁfdg‘%ﬁb@?‘@@ﬁn@@déss confi gured

to accommbdate the production tubing 30 W thout “seall ng or sugportl ng the
t ubi ng 300PeTHRYSRN Heesty laras u@afaglétat@aa%ﬂa@@ ofriloe pdwctmrettmmmﬁ qith46

a0 a0 edyr O FR SRR et L6 BB O S RIS ATRBRR 6 Mot any
thﬁgger (rjrﬁxf:cmflgaiatlpnslﬁelgmmisﬂmag\%ernay e rop©nbnty5rumﬁ19ahd pi&ductiGansequent | y,
pro

bi dth | b t th
e hout Hiblora SR e PR A e SUdY SR RERGS Shand B o Aer { pe "
el ectri CaéSO RN g eﬁ%ﬁ%ﬁfﬁtﬁ’erﬁ&”é@éﬂ@ fé@lltbhﬁpﬁé&‘é@@f *tﬁé‘elbﬁmcﬁgfeéa as the

tubing 30 is Iowered into the wel . Because the openings 152 and

146 may detwahonanaretHiee mﬂ@rfﬁéﬂa)t D@Sﬁg'eéﬁ@ thrdping hearsadantgr 2e.he gui de
string 46tﬂe oy pistahtiBl )98(50 %83&1 B V@rtlEQIeeﬁé@Zd?‘i’he?@e iLQe%% {yﬁga? | SAg top

view of t penden r| n as s in
i || ust r attedconfiperatiabhs mgvvblpbmm@gwalﬁﬁel ig besmrm:d aboed thedulniughaagemﬁsmg 146 and

the coil ed tuhing, openin are offset froma geonetric center 154 of the
gui de st rgi"?‘fg LH%%HFPQS?%%B%é the radial direction 54. In addition, the
openi ngs 92 are offse fro er. along the,

P F cunt or ORAZR; BIG Ko 068 sSelit yiarot PR NINRen TralF-SB ARREING & passage

of the produeid.an shoRinyCarsBlectal i‘éle@%ﬁu@ﬂ'm&r‘id?@%éssﬂ’?g #rsLigigecoi | ed
t ubi ng 90 through the present guide Strlqaﬁ&eeglntger 62. "As previously
I.

di scussedubingenanosaaet %n"waﬁ%ﬂ% e etpgl gudhceanneeieddédt 42 may be
run si W'lh&ﬂﬁ@%’ﬁb%e&‘?&ﬁ%h@@f %0 c{)ﬁ@u?é’woﬁ%/leféf%%trfbf%wﬁelf’tﬁetﬁh”95 152 and

146 may faci assage 0 asse e present
enbodi nenlESPa&Odnaltr&I ea)wrilﬁﬁle)d:ortdma 4aoe'mengled:5|2ai feeduhrfdughmhneaoaaéommdat e

f the E 40, ) di t 15 f.th 46 ffi t
P e s RS 4 runsintily Rl EvTacalhSisiid TaPRomidfed i ik &'l | pe”"

appr eci atfgsly of high s%@eﬁﬁé(h\%gw tre\ﬂHbe@élQFé]sﬂ@ahhfrérh%mr%@tw&lﬁewh'2n9 30, and
a dianeter of the ESP 40 nm Iar er than a di ameter of the production

t ubi ng 30N thg presast embogiment: the cybad il PRESIpY J8adR¢Iudes abLRReopeni ng 152 i s
! arger th@dhn%gﬁ ﬁﬁ@ﬂﬁ&ﬁﬁgl One%d’ggrdzﬁgck 1838 O4af8rer i 5 R cﬁ?qJ ngbe run

(i.e., lowered rnto pos 1or to running the product
[ 0049] Whi tubingheeagiuadiptant 26 agd huoimgehargieried, aodfallgweecbnrmctaxc1l410| tat e passage
of extending through the guide string hanger 62. In certain embodiments, the

electrical feed-through connector 44 may include a BIW connector manufactured

by ITT Corporation of White Plains, New York.

[0044] In certain embodiments, the upper connector 134 and the lower
connector 140 may be coupled to the mandrel 138 via respective threaded
connections. For example, external threads may be disposed on each axial side
of the mandrel 138. The upper connector 134 and the lower connector 140 may
include corresponding internal threads configured to interface with the external
threads of the mandrel 138. In such a configuration, the upper connector 134
and the lower connector 140 may be coupled to the mandrel 138 via rotation of
the respective connector 134 and/or 140, or rotation of a sleeve coupled to the



the ESP 40, production tubing 30 and electrical conduit 42 through the
openi ngs 152 and 146, the present guide string hanger 62 includes

suf fi ci erwonrereizniong radi al area to seal the guide stri RgTAG201A93PEVI OuS| y
di scussed, the guide string 46 includes outer threads 86 configured to
interface with inner threads 88 of thi gui de string hanger 62. Once

coupl ed, the threaded connection serv Z to support the guide string 46 and
provi des a seal between the interior of the guide string 46 and the annul us

80. BeCﬁUr%@péélﬁ/eRfo‘hﬂéétb'rQQMaHQYdPQ4§Qarfd$nélﬁa|n5C{héﬂwtér*Pﬁl ibadg fishger 60 and
t he feed-through mandrel 138 is seal ed t ubi ng hanger 60 and tubing

head adapipierzenneciehld4 and/opthsslayer éammmranj@smMJmmme gleckigbkstabsi al | y

| ed at j t
sen o0 o oL Bt RSSO GEE P PR P2,
pr esﬁnt hwalﬁrdwaettdmusnmg dmaleclalcalnrgjrirﬁctlmebﬁwmln_tgete&’{umallmibtncmf| gur ations
in which the re sitioned abgye the guide string hanger.
[ 0050] FI éor@uimilgg ag}dotbg C@’ QJﬁ&P@'I“H%Vi ew 019 the i ndepgndemg:J gui de string
hanger 62 and guide strin t aken _al ong |ine 8-
bt 01 ous 9OABE 1188 bRirales 8 Benalel A EXICBANGUOD R QAT 342 MGG may be

secured tgat t her eby
secur ed !fielbing MaaE AoapRAGE i &1 obbengsd Sl 1HRUBRAIIRNJBE0L D

gul de s ring 46 and the hanger
Furt her rm‘ﬁlmllarlhethﬁé@werlq@r@t:tqrHéogmtemﬂsghrqug@ amwnm% mithindide a seal 160

e.g., ru ri fi e b uid, fr f l.owi of the
Gui e st rPRge BRGuRMbst BRy et eb bR bulbhting AR of e,

di scufssecknahdjlrﬁl nes ks étﬂb’étaﬁtlalljnquﬂi tdehétrrrienﬁldmtgeof 62 dﬁ@nmgaﬂi;ll@lwﬁd to
interface th a eces t he ange t here ockin

ot ati on Wt Retlifing Trangel (6. e e GRS EBaTAPS DISPPSRe 56 1 1
addi ti on, hdWeeh hd ARNURINGBE th@@utﬂﬁ@heé&%dagﬂé?%uéh@g Bapa@EchH0 may fl oat
or rise 20 in the axially upward direction di stance substantially

equal to (e, BubiplapIbDeBOLNOREERO0 MAY bredikpaser! belweendhe kel 38, In this
f h
cont | our aieihe 1o 67 BB CHRLIAI GBI B oI (he

hanger GCBLmsthrttllaéyglmcdame ohgehmrtgﬁrofﬂﬂa weleEl Vihivirelet dstablishisigtaron nay be
suscepti bl 15 to various nodifi CE&EO‘&@ and alternative forns, specific

embodi ment!€CHSILADERLHY ﬂ?ﬁ/ f example in the drawi ngs and have been
descri be i.t shoul d be understood that

det
et P oopdehor Pl SRttbSieneaa y e cbine BOPREdARt UL g BRRESHES o1 osed.

Rat her, theshdwiem Fien 2 SA§ mu§tﬁ3é‘t€6 t?qle'gtu@étfnhg%tah9&562%!Udé@'tﬁé‘tS and
alternatlves falling wthin the spirit and scope of the invention as

def i ned ugaasageﬂ@m@mlglgeggp@ﬁw@djsﬁflalldrﬁpmmgmcatlon between the valve 58
and the annulus 80. In addition, the guide string hanger 62 includes the recess

122 configured to interface with the plug 108 to block rotation and translation of
the guide string hanger 62 relative to the casing head 24. While a substantially
round recess 122 is employed in the present embodiment, it should be
appreciated that alternative embodiments may employ other recess shapes (e.g.,
square, hexagonal, etc.) which correspond to the shape of the plug 108.
Furthermore, because the recess 122 does not extend through the structure of
the guide string hanger 62, fluid may not pass through the recess 122. As
previously discussed, because the recess 122 is disposed on an opposite radial
side of the guide string hanger 62 from the passage 106, rotating the guide string
hanger 62 such that the recess 122 aligns with the plug 108 aligns the passage
106 with the passage 104 in the casing head 24. In this manner, when the plug



CLAIMS 1. A systemconprising: a casing head; a tubi ng hanger

di sposed within the casing head and supported by a first retaining feature
of the casongideaw) wherein the tubing hanger is configecedSca198mpdrt a
tubing string; and a guide string hanger disposed within the casing
head and supported by a second retainigg feature of the casing head

I ndependent of the first retaining feature, wherein the guide string hanger
is configured to support a guide string. 2. The systemof claim1, wherein

the guideygg |"s'|ﬁébrfb%ﬂﬂﬁfth%98@éé§ﬁ52 hd béﬁagreeﬂf@‘@ MySEPIMA the bRsdhgen out er

radi al surface, and first recess is configured to interface wth a plug
ext endi ngl Q%ﬁimrghytea@bb@mn@@fmnahh&a@weemthe)amulmﬁ@raadttln@n@lwata%n of the
gui de string hanger relative to the casing head. 3. The systemof claim 2,
wher ei n t[004¢Li din terpregseniamEdinenpthegyida stngkhanges Bliinguddéagy an axi al

w tnin ored U Bof tfuPed o lRuiae rstiien’ B aEl e BR300 A el et  ve o
the gui depratiously distugsed, thépra'dmnsmmtﬂng eli) |§beume6anWseal@ldrtottHﬂ@ neck
conpri ses a seal confl\gured to bl oc flowof fluid into and out of the

gui de st rivRi9 hangerR@ 9'§Pé$r¥%rﬁ'cé'iyaf’rtﬁ?‘ied pRUESNR Quite FUNaEa8eet SrgiMmanger
conpri Sesthé'bré’%@ﬂ 'eﬁ%daﬂﬁéhtgltF Qeiﬁ% itthé P?és%npﬁuﬁé &irRf héhdeP®3-i§ hr ough
6. T claim'l th

mandr el . ~ The system of nereln e gui de string hanger
conpr i sescanfigofashioragcoamodiie &k prodiiaiion jubinge3Ppwdbaisasling loti d bet ween an

annul us of, LG EARLNAAG IS, HHE GLiB9Shing RRRRPE WdhBuBeL M ofdninge casi ng

146 configured to facilitate passage of the electrical feed-through connector 44.
As illustrated, the openings 146 and 152 adjoin one another without any hanger
material positioned between the openings 146 and 152. Consequently, the
production tubing 30 and the electrical conduit 42 may be run together without
interference from the guide string hanger 62. For example, the electrical conduit
42 may be strapped to the production tubing 30 as the tubing 30 is lowered into
the well-bore 20. Because the openings 152 and 146 may accommodate the
combined tubing and conduit assembly, the guide string 46 may be run prior to
running the tubing 30.

[0048] FIG. 7 is a top view of the independent guide string hanger 62, as
shown in FIG. 2. As illustrated, the tubing opening 152, the electrical conduit
opening 146 and the coiled tubing opening 92 are offset from a geometric center
154 of the guide string hanger 62 along the radial direction 54. In addition, the
openings 152, 146 and 92 are offset from one another along the circumferential
direction 56. Such a configuration may accommodate passage of the production
tubing 30, the electrical conduit 42 and the coiled tubing 90 through the present
guide string hanger 62. As previously discussed, the production tubing 30 and
the electrical conduit 42 may be run simultaneously. Consequently, the
combined area of the openings 152 and 146 may facilitate passage of the
tubing/conduit assembly. In the present embodiment, a diameter 156 of the
opening 152 is sufficient to accommodate passage of the ESP 40, and a
diameter 158 of the opening 146 is sufficient to accommodate the electrical feed-



22 7. The systemof claim1l, conprising a tubing head adapter nounted

directly to the casing head, wherein a feed-through nandrel
wi t hi n arwoperiagooiin t he tubi ng head adapter,
extends through the tubing hanger and the guide string hanger.
systemof claim7, wherein a coiled t

I s nmount ed
and t he f eedAtskooogyomandr el
8. The
Qing valve is nmounted directly to the

tubi ng head adapter. 9. The system 01? claim1, wherein the first retaining
feature conprises a tapered portion of a bore of the casing head.

syst em of i @i Bchne i Ul g IR LRRASHHECIBRKRIY ESPTARAHY DetaMRIdrRPRIR

shoul der

e casing .
the production tubing 30, and a diameter of the ESP 40 may be larger than a

diameter of the production tubing 30. Because the diameter 156 of the
production tubing opening 152 is larger than the diameter of the ESP, the guide
string hanger 62 may be run (i.e., lowered into position) prior to running the
production tubing 30.

[0049] While the guide string hanger 62 is configured to facilitate passage of
the ESP 40, production tubing 30 and electrical conduit 42 through the openings
152 and 146, the present guide string hanger 62 includes sufficient remaining
radial area to seal the guide string 46. As previously discussed, the guide string
46 includes outer threads 86 configured to interface with inner threads 88 of the
guide string hanger 62. Once coupled, the threaded connection serves to
support the guide string 46 and provides a seal between the interior of the guide
string 46 and the annulus 80. Because the production tubing 30 is sealed to the
tubing hanger 60 and the feed-through mandrel 138 is sealed to the tubing
hanger 60 and tubing head adapter 26, each fluid passage extending down-hole
is substantially sealed at the wellhead 12. Because the opening 146 is
configured to accommodate the diameter of the electrical feed-through connector
44, the present wellhead 12 may have a smaller vertical extent than
configurations in which the mandrel is positioned above the guide string hanger.

[0050] FIG. 8 is a cross-sectional side view of the independent guide string
hanger 62 and guide string 46, taken along line 8-8 of FIG. 7. As previously
discussed, the external threads 86 of the guide string 46 may be secured to the
inner threads 88 of the guide string hanger 62, thereby establishing a seal
between the guide string 46 and the hanger 62. Furthermore, the neck 112 of
the guide string hanger 62 includes a seal 160 (e.g., rubber o-ring) configured to
block fluid from flowing out of the guide string hanger 62/tubing hanger 60
connection. As previously discussed, the neck 112 of the guide string hanger 62
is configured to interface with a recess 126 in the tubing hanger 60, thereby
blocking rotation of the tubing hanger 60 in the circumferential direction 56. In
addition, due to the length of the neck 112, the tubing hanger 60 may float or rise

10. The



11. A system conprising: a casing head; a tubing head adapter coupled to
t he casi ng head; a tubi ng hanger disposed within the casing head,
wher ei n twe 2biemi2n@1hanger is configured to support a tulpCmgSgeiosnry97
gui de string hanger disposed within the casing head, wherein the guide
string hanger is configured to supporg a guide string; and a

feed-t hrough mandrel substantially se Ped to the tubing head adapter and
extendi ng through the tubing hanger and the guide string hanger. 12. The

syst em Ofjngh@hfaly upWaRS &'rébtubhf# 29 Qﬁtaﬁké'sﬁgsmﬂgw = th'%eévéi‘&g()pe”' ng
having a sufficient dianeter to facilitate passage an electri

subrer si bl128 peimeen thgneghél12 psdéne ticest dichm 1r1thl$\,ﬁ@mfmuﬁalﬂ0fet@@15@@ string
NANGET  CORY | 56250 AR FBERRs ALRARSP hedire bt BY beSpthikioRti ace. and the

recess i s configure
separation distance between the tubing hanger 60 and the guide string hanger

62.

[0051] While the invention may be susceptible to various modifications and
alternative forms, specific embodiments have been shown by way of example in
the drawings and have been described in detail herein. However, it should be
understood that the invention is not intended to be limited to the particular forms
disclosed. Rather, the invention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the invention as defined by the
following appended claims.
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the casing head to block rotation and translation of the guide string
hanger rewvatzniz2t@it he casi ng head. 14. The system of eCaiusedil/037bEr €i n

the feed-through nmandrel conprises an electrical feed-through mandrel. 15.
A system conprising: a guide string hglpger conpri si ng: an
angl ed portion configured to interfacé wth a shoulder of a casing head to

support the guide string hanger within the casing head; an axially oriented
t hreaded recess configured to support a guide string;

CLAIMS

1. A system comprising:

a casing head;

a tubing hanger disposed within the casing head and supported by a first
retaining feature of the casing head, wherein the tubing hanger is configured to
support a tubing string; and

a guide string hanger disposed within the casing head and supported by a
second retaining feature of the casing head independent of the first retaining
feature, wherein the guide string hanger is configured to support a guide string.

2. The system of claim 1, wherein the guide string hanger comprises a first
recess disposed within an outer radial surface, and the first recess is configured
to interface with a plug extending through the casing head to block rotation and
translation of the guide string hanger relative to the casing head.

3. The system of claim 2, wherein the guide string hanger comprises a neck
extending along an axial direction, wherein the neck is configured to interface
with a second recess within the tubing hanger to block rotation of the tubing
hanger relative to the guide string hanger.

4. The system of claim 3, wherein the neck comprises a seal configured to
block a flow of fluid into and out of the guide string.

5. The system of claim 1, wherein the guide string hanger comprises an
opening configured to facilitate passage of a feed-through mandrel.

6. The system of claim 1, wherein the guide string hanger comprises an
opening configured to facilitate passage of fluid between an annulus of the
casing head and a port disposed within a body of the casing head.



a first opening configured to facilitate passage of a tubing string through
the gui de string hanger; and a second opening configured to
facilitatwopapsag®wiof a feed-through mandrel through thecCgaisde188m99Ng
hanger. 16. The system of claim 15, conprising a tubing hanger disposed
adj acent to the guide string hanger, ggerein t he tubi ng hanger is
configured to support a tubing string." 17. The system of claim 16, wherein
t he guide string hanger conprises a neck extending in an axial direction,

and the neck I ege i e, BIprERRe Mol RedPasaTelhblhd'dibclyibi ng

hanger to block rotation of the ing hanger relative to the guide string
hanger. toghe Tagingywadnwherei aifeedihrovgie mandral iemegoledowitiinia®es a second

St ing seaMS BohPLaRf end SBaRier il BGui et FiaFalelslnlo the
casi ng hetacbugh\he 20iag OARGOLRLTINIIROAL 0IBGHANg2A 19. The system of claim

17, wherein the neck conprises a seal configured to block a flow of fluid
into and out of the guide string. 20. The system of claim 15, wherein the

gui de strgng hAROSStEABICIHAS, WHePSIASScHieBRASRE viiviehs dtnteéiesctiyadi al
surface, and the riecess is configured to interface wth a plug extending

t hr ough tthe tekisg hgad&gaptes. bl ock rotation and translation of the guide
string hanger relative to the casing head.

9. The system of claim 1, wherein the first retaining feature comprises a
tapered portion of a bore of the casing head.

10.  The system of claim 1, wherein the second retaining feature comprises a
shoulder of the casing head.

11. A system comprising:

a casing head;

a tubing head adapter coupled to the casing head;

a tubing hanger disposed within the casing head, wherein the tubing
hanger is configured to support a tubing string;

a guide string hanger disposed within the casing head, wherein the guide
string hanger is configured to support a guide string; and

a feed-through mandrel substantially sealed to the tubing head adapter
and extending through the tubing hanger and the guide string hanger.

12.  The system of claim 11, wherein the guide string hanger comprises an
opening having a sufficient diameter to facilitate passage of an electric
submersible pump.

13.  The system of claim 11, wherein the guide string hanger comprises a
recess disposed within an outer radial surface, and the recess is configured to
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interface with a plug extending through the casing head to block rotation and
translation of the guide string hanger relative to the casing head.

14.  The system of claim 11, wherein the feed-through mandrel comprises an
electrical feed-through mandrel.

15. A system comprising:
a guide string hanger comprising:

an angled portion configured to interface with a shoulder of a
casing head to support the guide string hanger within the casing head;

an axially oriented threaded recess configured to support a guide
string;

a first opening configured to facilitate passage of a tubing string
through the guide string hanger; and

a second opening configured to facilitate passage of a feed-through
mandrel through the guide string hanger.

16.  The system of claim 15, comprising a tubing hanger disposed adjacent to
the guide string hanger, wherein the tubing hanger is configured to support a
tubing string.

17.  The system of claim 16, wherein the guide string hanger comprises a neck
extending in an axial direction, and the neck is configured to interface with a
recess within the tubing hanger to block rotation of the tubing hanger relative to
the guide string hanger.

18.  The system of claim 17, wherein the neck comprises a second axially
oriented threaded recess configured to interface with a guide string segment to
facilitate lowering the guide string hanger into the casing head.
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19.  The system of claim 17, wherein the neck comprises a seal configured to
block a flow of fluid into and out of the guide string.

20.  The system of claim 15, wherein the guide string hanger comprises a
recess disposed within an outer radial surface, and the recess is configured to
interface with a plug extending through the casing head to block rotation and
translation of the guide string hanger relative to the casing head.



