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[0004] rem As will be appreciated, supplies of oil and natural gas have a profound
effect on modern economies and civilizations. 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.

[0005] In order to meet the demand for these resources, companies often
spend a significant amount of time and money 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, a fluid production system is
often employed to access and extract the resource. These production systems may
be located onshore or offshore depending on the location of a desired resource.
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incorporated in these various aspects as well. These
based [gwRERRSHe WHIS: addi tional features may exi st
[0008] Various refinements of the features noted above may exist in relation to

various aspects of the present invention. Further features may also be incorporated in
these various aspects as well. These refinements and additional features may exist
individually or in any combination. For instance, various features discussed below in
relation to one or more of the illustrated embodiments may be incorporated into any of
the above-described aspects of the present invention alone or in any combination.
Again, the brief summary presented above is intended only to familiarize the reader
with certain aspects and contexts of the present invention without limitation to the

claimed subject matter.
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[0013] 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,” "boitom,” “above,” “below,” and
variations of these terms is made for convenience, but does not require any particular
orientation of the components.
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[0016] FIG. 2 is a more detailed representation of a welthead assembly 14 in
accordance with an embodiment of the present invention. As illustrated, the wellhead
assembly 14 includes annular components that cooperate with the production tubing
to define a production bore 38, through which the resource is produced. Specifically,
the wellhead assembly 14 includes an extended-neck tubing hanger 40 that is
supported by a tubing head 42, an adapter flange 44 fastened above and to the tubing
head 42, and a production tree 46 (i.e., production valve) that controls egress of the
produced resource. As illustrated, production tree 46(a) provides for vertical
production, while production tree 46(b) provides for horizontal production via a branch
bore extending from the production bore 38.
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embodiments, the angle (not parallel) of the bores 50 and 52 may be characterized as
at least less than about any of the foregoing angles, e.g., less than approximately 5,
10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, or 85. As a result, less space
is required at the mouth of the casing hanger or production casing, and a smaller-
diameter production casing (or casing hanger) may be used. For example, the angled
bores 50 and 52 facilitate the use of a 7-5/8 inch diameter production casing 22, while
a comparable tubing hanger with a straight cabling bore benefits from the use of a 9-
5/8 inch diameter production casing 22, for example. As will be appreciated by those
of ordinary skill in the art, 7-5/8 inch casing is nearly twenty pounds-per-foot lighter

than 9-5/8 inch casing, and it is also less expensive. Resultantly, the casing hanger
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altern\g%lvlesforms, 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.



of the tubing hanger 40 and the adapter flange 44,
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appradRStcP26fbghsdd US2009/ 033113 CLAIMS: 1. A wel | head
menber conprising: a wellhead nenber body; a first

bore extending axially through the body froma first
end of 118, DR Reber of claim 3, wherein the acute angle is less than

approximately 30 degrees.

6. The wellhead member of claim 3, wherein the acute angle is less than

approximately 15 degrees.

7. The wellhead member of claim 1, wherein the first bore is aligned along
a production flow path of a wellhead, and the second bore is non-parallel and non-
perpendicular to the production flow path.

8. The welthead member of claim 1, wherein the second bore is configured
to receive a cabling insert to route one or more cables to a device within the first bore.
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insert to route one or nore cables to a device within
the first bore. 7 WD 2009/102601 PCT/ US2009/ 033113 9.
The - welf Wé ReRRRABRIMBY, EPRIPRSY: conmpri sing the cabling

'rhsfifbﬁ %rgie?%r\{ldgﬂatﬂgﬁ ?8@&%@&5 e%éjncﬂnﬁ%wé@gw%ﬁgwough;

punp ore ereint
i madaptecﬂlmdiaposmﬁbowé’]ecmb!reg keaphadnga@ $dwnd production

u 10. The wel | head nenber of claiml1,
bore\%gqqg{rﬁ) {?}% @Hr[r%ad menber body conprises a tubing
ham@f anﬂwargq)o?@femémgj tﬂr%?l@ﬂ% S85BH1AGES, wherein

the first ore is aligned ong a production flow
pei?t $eCofcaLdEry b@tmaxﬂe@rimg e be tabingesmtger] axd

%{?ﬁ%% &B%ﬁedpig ﬁ\% { Eé%éga\égsgggﬁ%p@c with one another,
the fmmﬁl s¥co@d auxiliary bores are concentric with one another, the first and
second auxiliary bores are disposed at an angle in relation {o the first and second
production bores, and the angle is greater than 0 degrees and iess than 90 degrees.

12.  The wellhead assembly of claim 11, comprising a submersible pump

disposed downhole.

13.  The wellhead assembly of claim 12, comprising a cabling system that
extends through the first and second auxiliary bores and couples a power source to
the submersible pump.

14.  The wellhead assembly of claim 11, wherein the angle is less than
approximately 45 degrees.

15.  The wellhead assembly of claim 11, wherein the angle is less than
approximately 30 degrees.



a tubi ng hanger having a first production bore

extendi ng axially therethrough; an adapter flange
woiepowed1above the tubi ng head having a secon@Ct/us2009/033113

production bore extending therethrough; a first

auxi liary bore extending through the adapter flange; a

second auxiliary bore extending through the tubing

harGger ; Trandelexceassdrhgly fof ikitimand vaegeindhpraedis s 1e8s than

bares ar oncentric with one another, the first and
appfg@m@yg%qgrgﬁ,. bores are concentric with one

another, the first and second auxiliary bores are

di sposed at an angle in relation to the first and

seicond Ther wdllfsdchasdmonigly of alaimt He wargbie the figstemtdesecond

auxii{ﬁ@? Bﬂro gc?cgégt:é}ggag gl?r%ixaafqm?egrlc?%ggﬁ%{q%ii%w%ﬁé 011 tr?w% adapter flange

and @,@hg@iﬁ?if{a egqg@peéﬁ@apsed downhol e. 13. The wel | head
assenbly of claim 12, ‘conprising a cabling systemthat

extends through the first and second auxiliary bores

a co o t.he subnersibl.e .

148 TheMecPe Bl Sl 5 sl G SRS RRE B Sfond
auxiliangberdssextess tHrbagh capprapddl vedlielof t4é atdapree eisngd andthe tubing

wel | head, assenbly of claim 11, wherein the angle is
hangepdespeiiiyelYappr oxi mat el y 30 degrees. 8 WD 2009/ 102601

PCT/ US2009/ 033113 16. The wel | head assenbly of claim

11, wherein the angle is less than approximately 15

dd@ eeA methodllvempeidiigead assenbly of clai m 11,

wherein the first and second uxi liary bores, do not ,
oL R GABIEH B RGN AN, HravIh N AUXAFY 8O Intha production

_ I _ - .
Dore e ooy S e A an R et peater than 0
degrées and osd thae dAdiegiess.| i ary bores extend through outer

axial walls of the adapter flange and the tubing

hanger, respectively.

20.  The method of claim 19, comprising coupling the cable to a power
source external to the mineral exiraction system, and coupling the cable to a
submergible pump inside the production bore.

21.  The method of claim 19, wherein routing comprises inserting the cable
into the auxiliary bore through an axial wall generally transverse to an axis of the

production bore,

22.  The method of claim 19, wherein the acute angle is at least greater than
0 degrees and less than 45 degrees.

23. A method, comprising:

driving a device located within a first bore of a tubular via a line routed through
a second bore to the first bore, wherein the second bore is oriented at angle that is
neither paraliel nor perpendicular relative to the first bore.



19. A nethod, conprising: routing a cable at an acute
angl e through an auxiliary bore into a production
wbaoe/obsoda m neral extraction system wherein phe/geubos3113

angle is at |east greater than O degrees and | ess

than 90 degrees. 20. The nmethod of claim19,

conprising coupling the cable to a power source

exder nafhd Metitel of ehab3exhergd Uﬂﬂmgyﬁé eBVicantbmprises

coupling the cable to a subnergible punp inside the
tfansﬁ?'ﬁkﬂ‘@c&'@@ﬁcﬁlwefﬂrOUBﬁ’ethﬁémﬁdfpfafa RAVEEMBCLICE fgharfainap located
WﬁmﬁﬂH£FH9 Sﬂgprlses inserting the cable into the

auxi l'irary bore through an axial wall generally

transverse to an axis of the production bore. 22 The

9, wherein the acute angle is
€£ ‘i”@F 'a‘ﬁ‘ §égw5@r§=ramﬁ fras i h’ﬁa%gr@at@r than 0
degr?@&éﬁ@?ess%ﬁ n'ﬁSrﬁ’éd?QQs conprising: driving a device
ocat ed mnt first bore of a tubular via a line

routed through a second bore to the first bore,
the C bore,.is oriented at angle t
oSG Ot 23 S PSR O Blcsf MBS o & el
tanQhﬁﬁéﬂhﬁﬁﬁxe9 WD 2009/ 102601 PCT/ US2009/ 033113 24.
he met hod of claim 23, wherein driving the device
conprises transmtting electrical power through the
line froma power source to a punp located wthin the
first bore. 25. The nethod of claim 23, wherein the
angle is at |least greater than O degrees and | ess
than 45 degrees. 26. The nethod of claim 23,
conprising flowng a mneral froma well through the
first bore. 10
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