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this invention relates to a joint assembly and related system and method for coupling
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BACKGROUND

[0004] This section is intended to introduce various aspects of the art, which may
be associated with exemplary embodiments of the present techniques. This
discussion is believed to assist in providing a framework to facilitate a better
understanding of particular aspects of the present techniques. Accordingly, it should
be understood that this section should be read in this light, and not necessarily as
admissions of prior art.

[0005] The production of hydrocarbons, such as oil and gas, has been
performed for numerous years. To produce these hydrocarbons, a production
system may utilize various devices, such as sand screens and other tools, for



specific tasks within a well. Typically, these devices

are placed into a wellbore conpleted in either a
weawsmetard e or open-hol e conpl etion. |In cased-POClI/8S52007/023672
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produce solid material along with the formation fluids because the formations are
poorly consolidated or the formations are weakened by downhole stress due to
wellbore excavation and formation fluid withdrawal. Accordingly, sand' control
devices, which are usually installed downhole across these formations to retain solid
material, allow formation fluids to be produced without the solid materials above a
certain size.



WD 2008/ 060479 PCT/ US2007/ 023672 -3 [0008] However,
under the harsh environnent in a well bore, sand
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International Application Publication No. WO 2004/094784; which are incorporated
herein by reference.

[0011] While the shunt tubes assist in forming the gravel pack, the use of
shunt tubes may limit the methods of providing zonal isolation with grave! packs
because the shunt tubes complicate the use of a packer in connection with sand
control devices. For example, such an assembly requires that the flow path of the
shunt tubes be un-interrupted when engaging a packer. If the shunt tubes are
disposed exterior to the packer, they may be damaged when the packer expands or



control devices. For exanple, such an assenbly
requires that the flow path of the shunt tubes be
wareoso@ry upt ed when engagi ng a packer. |f thePGUR1007/023672

tubes are disposed exterior to the packer, they may

be damaged when the packer expands or WD 2008/ 060479
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make-up connection and nozzles spaced intermittently along the shunt tubes.
However, these devices are not effective for completions longer than about 3,500
feet.

[0014] Accordingly, the need exists for a method and apparatus that provides
alternate flow paths for a variety of well tools, including, but not limited to sand
control devices, sand screens, and packers to gravel pack different intervals within a
well, and a system and method for efficiently coupling the well tools.



feet. [0014] Accordingly, the need exists for a nethod

and apparatus that provides alternate flow paths for
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sand control devices, sand screens, and packers to

gravel pack different intervals within a well, and a

system and nethod for efficiently coupling the well

tools. WD 2008/ 060479 PCT/ US2007/023672 -5 [0015]
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portion at or near the second end. The torque sleeve assembly also includes at

least one conduit, wherein the at least one conduit is disposed exterior to the inner
diameter. The apparatus further includes a coupling assembly operably attached to
at least a portion of the first end of the main body portion, the coupling assembly
including a manifold region, wherein the manifold region is configured to be in fluid
flow communication with the at least one transport conduit and at least one packing
conduit of the load sleeve assembly. The apparatus may also include a coax sleeve
and at least one torque spacer as part of the coupling assembly.

[0017] Another embodiment describes an apparatus for use with drilling,
production or monitoring of downhole environments including a coupling assembly

comprising a first well tool having first and second ends, a first primary fluid flow



at least a portion of the first end of the main body
portion, the coupling assenbly including a manifold
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[0019] Yet another embodiment of the apparatus describes a torque sleeve
assembly comprising an elongated body of substantially cylindrical shape having an
outer diameter, a first and second end, and a bore extending from the first end to the
second end, the bore forming an inner diameter in the elongated body. The torque
sleeve assembly also includes at least one transport conduit and at least one
packing conduit located at least substantially between the inner and outer diameters
of the elongated body, the transport conduit extending through the torque sleeve



t he el ongated body, wherein the openings are | ocated
at |l east substantially between the inner dianmeter and
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transport conduit is configured at the first end to
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Ki'ng
includes operably attaching a torque sleeve assembly to the main body portion at or

near a second end of the main body portion, the torque sleeve assembly having an
inner diameter and including at ieast one conduit, wherein the at least one conduit is
disposed exterior to the inner diameter. Assembly further includes operably

~ attaching a coupling to the first end of the main body portion and operably attaching
at least one torque spacer to the coupling.

[0022] A method of producing hydrocarbons from a subterranean formation is
also described, which includes producing hydrocarbons from the subterranean
formation through a wellbore completed through at least a portion of the



[0021] A nethod of assenbling the joint assenbly is
al so described. The nethod includes operably
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portion at or near a first end of the main body
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[0026] FIGs. 3A-3C are a side view, a section view, and an end view of an

exemplary embodiment of a joint assembly utilized in the production system of

FIG. 1 in accordance with certain aspects of the present techniques;

[0027] FIGs. 4A-4B are two cut-out side views of exemplary embodiments of the
coupling assembly utilized with the joint assembly of FIGs. 3A-3C and the production
system of FIG. 1 in accordance with certain aspects of the present techniques;



one of the plurality of joint assenblies at or near
the | oad sl eeve assenbly. BRI EF DESCRI PTI ON OF THE

WORABNGED [ 0023] The foregoi ng and ot her advanP@nes2007/023672

the present techniques nmay becone apparent upon

reviewng the foll ow ng detail ed description and

drawi ngs in which: [0024] FI Ggl is an exenpl ary
production systemin accordance’with certain aspects

of the present techniques; [0025] FIGs. 2A-2B are
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joint * assembly of Fygy, daf g aihapdance wth

aspects of the preserr—tcctrgues——16032]
an exenplary flow chart of a nmethod of producing

hyeli33¢ar banke following detailed description section, the specific embodiments of

the present techniques are described in connection with preferred embodiments.
However, to the extent that the following description is specific to a particular
embodiment or a particular use of the present techniques, this is intended to be for
exemplary purposes only and simply provides a description of the exemplary
embodiments. Accordingly, the invention is not limited to the specific embodiments
described below, but rather, it includes all alternatives, modifications, and
equivalents falling within the true spirit and scope of the appended claims.

[0034] Although the wellbore is depicted as a vertical wellbore, it should be noted
that the present techniques are intended to work in a vertical, horizontal, deviated, or
other type of wellbore. Also, any directional description such as ‘upstream,’
‘downstream,’ ‘axial,’ ‘radial,’” etc. should be read in context and is not intended to



froma subterranean formation utilizing the joint

assenbly of FIG 3A-3C and the production system of
WO-R@3/08047n accor dance with aspects of the presePer/US2007/023672

techni ques. DETAI LED DESCRI PTI ON [0033] In the

follow ng detail ed description section, the specific

enbodi nents of the present tef}olbnl gues are descri bed

in connection with preferred enbodi nents. However, to
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gravel pack in a well. In addition, well apparatuses
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comuni catl on t
with other well technologles such as smart well devices, cross-coupling flow

(@ ~>)

techniques, and in-flow control devices. Some embodiments of the coupling
assembly of the present techniques may provide a concentric alternate flow path and
a simplified coupling interface for use with a variety of well tools. The coupling
assembly may also form a manifold region and may connect with a second well tool
via a single threaded connection. Further, some embodiments of the coupling
assembly may be used in combination with techniques to provide intermittent gravel
packing and zonal isolation. Some of these techniques are taught in U.S.
applications having serial numbers 60/765,023 and 60/775,434, which are hereby
incorporated by reference.



coupling assenbly to a joint assenbly, which may

i ncl ude a basepi pe, shunt tubes, packers, sand
waesal47devi ces, intelligent well devices, PCT/US2007/023672

cross-coupling flow devices, in-flow control devices,

and other tools. As such, sonme enbodi nents of the

present techni ques may be usedllfor desi gn and

manufacture of well tools, well conpletions for flow

control, nonitoring and managenent of the well bore
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s kel dorbmommotrachting with other devices within the wellbore 114.

[0039] To access the production intervals 108a-108n, the wellbore 114
penetrates the sea floor 106 to a depth that interfaces with the production intervals
108a-108n at different depths within the wellbore 114. As may be appreciated, the
production intervals 108a-108n, which may be referred to as production intervals
108, may include various layers or intervals of rock that may or may not include
hydrocarbons and may be referred to as zones. The subsea tree 104, which is
positioned over the wellbore 114 at the sea floor 106, provides an interface between

devices within the wellbore 114 and the floating production facility 102. Accordingly,



that the production system 100 is illustrated for
exenpl ary purposes and the present techniques may be
wWas@B06047n t he production or injection of fl uiBGT/URINT/023672

any subsea, platformor |and [ocation. [0038] The
floating production facility 102 nay be configured to

nmoni tor and produce hydrocarb fromthe production

i nterval s 108a-108n of the subs rface formati on 107.
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[0041] The sand control devices 138a-138n may be coupled to one or more of
the packers 134a-134n, which may be herein referred to as packer(s) 134 or other
well tools. Preferably, the coupling assembly between the sand control devices
138a-138n, which may be herein referred to as sand control device(s) 138, and other
well tools should be easy to assemble on the floating production facility 102.

Further, the sand control devices 138 may be configured to provide a relatively
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support for walls of the wellbore 114. The surface
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ind 75, 113, 935, internal shunt WO 2008/ 060479

PCT/ US2007/ 023672 -14 tubes, which are described in
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utilized. [0044] Wiile this type of sand cont r ol
Je¥emrlaryemeediment ¢fa joint @§$qm%ppg utilized jinsthe production system 100

of FIG. 1. Accordingly, FIGs. 3A-3C may be best understood by concurrently

viewing FIG. 1. The joint assembly 300 may consist of a main body portion having a
first or upstream end and a second or downstream end, including a load sleeve
assembly 303 operably attached at or near the first end, a torque sleeve assembly
305 operably attached at or near the second end, a coupling assembly 301 operably
attached to the first end, the coupling assembly 301 including a coupling 307 and a
manifold region 315. Additionally, the load sleeve assembly 303 includes at least
one transport conduit and at least one packing conduit (see FIG. 5) and the torque
sleeve includes at least one conduit (not shown).



unable to isolate different intervals within the
wel | bore. As noted above, the problens with the

wowis8/06@as production may include productivityP¢DES2007/023672

equi pnent damage, and/or increased treating, handling
and di sposal costs. These problens are further
conmpounded for wells that have 3 nunber of different
conpletion intervals and where~the formation strength
n?dovary frominterval to interval. As such, water or
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Pwell (1579 @nd Gallgws an opgsator to design and operate a production tubing string
128 to provide zonal isolation in a wellbore 114 as disclosed in U.S. application serial
numbers 60/765,023 and 60/775,434. The present technology may also be
combined with methods and tools for use in installing an open-hole gravel pack
completion as disclosed in U.S. patent publication no. US2007/0068675, which is
hereby incorporated by reference, and other wellbore treatments and processes.

[0047] Some embodiments of the joint assembly of the present techniques
comprise a load sleeve assembly 303 at a first end, a torque sleeve assembly 305 at
a second end, a basepipe 302 forming at least a portion of the main body portion, a

coupling 307, a primary flow path 320 through the coupling 307, a coax sleeve 311,
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aIRE rgrl)l@/as?gge %tentralizer 316a-316b may be placed around at least a portion of
the load ring assembly 303 or at least a portion of one of the plurality of nozzle rings
310a- 310e.

[0049] As shown in FIG. 3B, in some embodiments of the present techniques,
the transport and packing tubes 308a-308i, (although nine tubes are shown, the

invention may include more or less than nine tubes) preferably have a circular cross-



a second end, a basepipe 302 formng at |east a
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[0051] In some embodiments of the present techniques the sand screen
segments 314a-314f may be attached to a weld ring (not shown) where the sand
screen segment 314a-314f meets a load sleeve assembly 303, nozzle ring 310, or
torque sleeve assembly 305. An exemplary weld ring includes two pieces joined
along at least one axial length by a hinge and joined at an opposite axial length by a
split, clip, other attachment mechanism, or some combination. Further, a centralizer

316 may be fitted over the body portion (not shown) of the load sleeve assembly



the load ring assenbly 303 or at |east a portion of
one of the plurality of nozzle rings 310a- 310e.
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includes at least one torque spacer 309a fixed at least partially in the manifold region
315. The at least one torque spacer 309a is configured to prevent tortuous flow and
provide additional structural integrity to the coupling assembly 301. The manifold
region 315 is an annular volume at least partially interfered with by the at least one
torque spacer 309a, wherein the inner diameter of the manifold region 315 is defined
by the outer diameter of the coupling 307 and the outer diameter of the manifold
region 315 may be defined by the well tools 300 or by a sleeve in substantially

concentric alignment with the coupling 307, called a coax sleeve 311.
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provides a more simplified make-up and improved compatibility between joint

assemblies 300a and 300b which may include a variety of well tools.

[0056] It is also preferred that the coupling 307 operably attaches to the
basepipe 302 with a threaded connection and the coax sleeve 311 operably attaches
to the coupling 307 with threaded connectors. The threaded connectors 410a-410n,
wherein ‘n’ may be any integer, pass through the torque spacers or profiles 309a-
309e. The torque profiles 309a- 309e preferably have an aerodynamic shape, more
preferably based on NACA (National Advisory Committee for Aeronautics)
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[0059] FIGs. 5A-5B are an isometric view and an end view of an exemplary

embodiment of a load sleeve assembly 303 utilized in the production system 100 of
FIG. 1, the joint assembly 300 of FIGs. 3A-3C, and the coupling assembly 301 of
FIGs. 4A-4B in accordance with certain aspects of the present techniques.
Accordingly, FIGs. 5A-5B may be best understood by concurrently viewing FIGs. 1,
3A-3C, and 4A-4B. The load sleeve assembly 303 comprises an elongated body
520 of substantially cylindrical shape having an outer diameter and a bore extending

from a first end 504 to a second end §02. The load sleeve assembly 303 may also



spacers 309a-309e may be at |east partially disposed
bet ween the coax sl eeve 311 and the coupling 307 and
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Addi tionally, one of the connectors 410a-410e may pass
t [00saph tiResérae qerabsdiments of3 Gia préat a%mdl%soﬁlﬁ@rtraﬁ%port and

h -
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aBSseHMBIP 3OSt seefeﬁauytéuaea&@q;r@refybwaaéd n@th tubes 308a-308i.
utilized to practice the present techni ques. 100581

Adhe ﬁh@metwess 3(89:308 ﬂw@egfp%@@rfy Yy petbed |ke@we09taew9@cludmg
Ma¥e Sl bof WaRhg through a bushing. The shunt tubes 308a-308i preferably

have a round cross-section and are positioned around the basepipe 302 at
substantially equal intervals to establish a concentric cross-section. The transport
conduits 508a-508f may also have a reduced entry pressure loss or smooth-profile
design at their upstream opening to facilitate the fluid flow into the transport tubes
308a-308f. The smooth profile design preferably comprises a “trumpet” or “smiley
face” configuration. As an example, one preferred embodiment may include six
transport conduits 508a-508f and three packing conduits 508g-508i. However, it
should be noted that any number of packing and transport conduits may be utilized
to practice the present techniques.



such that the nore rounded end is oriented in the

upstreamdirection to create the |east anount of drag
wWoroosie0479 ui d passi ng t hrough the manifol d regP@IUSH67/023672

while at l|east partially inhibiting the fluid from

following a tortuous path. In one preferred

enbodi nent, sealing rings suchéﬁs o-rings and backup
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permit standard well tool insertion equiprment on the
f [ ng Ipr sdmet eowpodisints tof the pregeniD2echmiduenditiee tibad sleeve

l gggembly 303 includes beveled edges 516 at the downstream end 502 for easier
welding of the shunt tubes 308a-308i thereto. The preferred embodiment also
incorporates a plurality of radial slots or grooves 518a-518n, in the face of the
downstream or second end 502 to accept a plurality of axial rods 312a-312n,
wherein ‘n’ can be any integer. An exemplary embodiment includes three axial rods
312a-312n between each pair of shunt tubes 308a-308i attached to each load sleeve
assembly 303. Other embodiments may include none, one, two, or a varying

number of axial rods 312a-312n between each pair of shunt tubes 308a-308i.



sl eeve assenbly 303 during screen runni ng operations.
The | oad sl eeve assenbly 303 additionally may include

w@2say4porti on 520 and a nechani sm for oper abP@T/US2007/023672

attachi ng a basepipe 302 to the |oad sl eeve assenbly
303. [0061] In sone enbodi nents of the present
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whadesieeviehassemibyt 30ta tyarsfervaxiah, rotatiopalc bl ntglectmchs ﬁrsm the load
sleeve assembly 303 to the basepipe 302. Nozzle openings 310a-310e are
positioned at regular intervals along the length of the alternate fluid flow path 320 to
facilitate a fluid flow connection between the wellbore 114 annulus and the interior of
at least a portion of the alternate fluid flow path 320. The alternate fluid flow path
320 terminates at the transport or packing conduit (see FIG. 6) of the torque sleeve
assembly 305 and the torque sleeve assembly 305 is fitted over the basepipe 302. A
plurality of axial rods 312a-312n are positioned in the alternate fluid flow path 320
and extend along the length of the basepipe 302. A sand screen 314a-314f, is



508g-508i do not incorporate the "trunpet" shape.
[ 0063] Although the load ring and | oad sl eeve assenbly
w@OBshemace i on as a single wunit for fluid fl owCT/US2007/023672

purposes, it may be preferable to utilize two separate

parts to allow a basepipe seal to be placed between

t he basepi pe 302 and the | oad eeve assenbly 303 so
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sheedrdfHceMith tAirPa§HetR dfie present techniques. Accordingly, FIG. 6 may

be best understood by concurrently viewing FIGs. 1, 3A-3C, and 4A-4B. The torque
sleeve assembly 305 may be positioned at the downstream or second end of the
joint assembly 300 and includes an upstream or first end 602, a downstream or
second end 604, an inner diameter 606, at least one transport conduit 608a-608i,
positioned substantially around and outside the inner diameter 606, but substantially
within an outside diameter. The at least one transport conduit 608a-608f extends
from the first end 602 to the second end 604, while the at least one packing conduit
6089g-608i may terminate before reaching the second end 604.



t hreaded connectors. For exanple, there may be nine
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of the |oad sleeve assenbly 303 to provide the nost
even di stribution of weight transfer fromthe | oad
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shoul d be noted that any nunbér of hol es nay be

utilized to practice the present techniques.
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[0067] Referring back to FIG 4B, in some embodi ments

of the present techniques, the joint assenbly 300 nay
i 070l dncserpei erbadimentsd oh t%aB(eiff"ée\?éh“'%‘%ﬁ tmmérraes@pﬂ and

t BScIGﬁtt' Rbhd\Gits3608a-6087 PHE aYapted!t srthRethstiealh efd 1602GHHRE torque

connecti on,
sleeve assembly 305 to be operably attached, preferably welded, to shunt tubes

308a-308i. The shunt tubes 308a-308i preferably have a circular cross-section and
are positioned around the basepipe 302 at substantially equal intervals to establish a
balanced, concentric cross-section of the joint assembly 300. The conduits 608a-
608i are configured to operably attach to the downstream ends of the shunt tubes
308a-308i, the size and shape of which may vary in accordance with the present
teachings. As an example, one preferred embodiment may include six transport
conduits 608a-608f and three packing conduits 608g-608i. However, it should be



wel ded connection, fastened connection, or other
connection type known in the art) to the basepi pe 302
war@shes7appr oxi mtely the sane i nner di anmet er PEEUS1087/023672
basepipe 302 to facilitate fluid flow through the
coupling assenbly 301. The coax sleeve 311 is
positi oned substantially conceg}rlcally around t he
coupling 307 and operably att ghed (e.g. a threaded
connectlon wel ded connecti on, fastened connecti on,

or
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C eiePberiafitsf The plagefaashridurave 311 also preferably
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the coax sleeve 311 and the torque sleeve assembly 305. However, it is not

necessary for loads to be transferred between the torque sleeve assembly 305 and

the coax sleeve 311.

[0074] FIG. 7 is an end view of an exemplary embodiment of one of the plurality
of nozzle rings 310a-310e utilized in the production system 100 of FIG. 1 and the
joint assembly 300 of FIGs. 3A-3C in accordance with certain aspects of the present
techniques. Accordingly, FIG. 7 may be best understood by concurrently viewing
FIGs. 1 and 3A-3C. This embodiment refers to any or all of the plurality of nozzle



pair of shunt tubes 308a-308i for a total of 27 axial
rods attached to each torque sleeve assenbly 305.

wa@edwsneEmbodi nents may i ncl ude none, one, two, PCT/US2007/023672

varying nunber of axial rods 312a-312n between each
pair of shunt tubes 308a-308i. [0070] In sone

enbodi nents of the present techni ques the torque

sl eeve assenbly 305 nay pref erably be operably
attached to the basepi pe 302 utilizing any nechanism
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wePRRsite side %fﬁbﬂtch?rﬂﬂ:?éﬁ’a" 368neanhechanmeld 047041 h@man interfering
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stiveugintheanbizle gingl 31t él'meablsile\t cYOGat?ﬂBtlhiis a central axis oriented
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_ﬁbes 308a-308i, the size and shape of which ma

0% SOBTRIAVRAEOD i AnRulsf 206706 ahd Aoty SUled OGaTO6C preferably

CHRRES a rR2fe MRhahbeghofmpodi ment may i ncl ude six
transport conduits 608a-608f and three packing

condui ts 608g-608i. However, it should be WO
2 0995b60476. BGs/ amserwamplanyiome charp of the: eéthodaef mayufacture of the

qussgﬁ'nbg/aﬁtﬁrﬁg Fred :?]A §ESWH ch A0 tLh% E%é)luk? assembly 301 of

| eve enefits o
t EBmidueB, the00dd Sleere sosamisyi30diohdiGs. HA- 5Brm1qoﬁhesiewwe sleeve

GBS ik BB R PRSI T e ao o Fc .i
pacdortighceWitrsaspects of the present techniques. Accordingly, the flow chart 800,
may be best understood by concurrently viewing FIGs. 1, 3A-3C, 4A-4B, 5A-5B, and
6. It should be understood that the steps of the exemplary embodiment can be
accomplished in any order, unless otherwise specified. The method comprises
operably attaching a load sleeve assembly 303 having transport and packing
conduits 508a-508i to the main body portion of the joint assembly 300 at or near the
first end thereof, operably attaching a torque sleeve assembly 305 having at least
one conduit 608a-608i to the main body portion of the joint assembly 300 at or near

the second end thereof, and operably attaching a coupling assembly 301 to at least



308g-3081 may term nate at or before they reach the

second end 604 of the torque sleeve assenbly 305. In
wa2sebEry ed enbodi ment, the packi ng conduits BOBYSB080123672

may termnate in the body of the torque sl eeve

assenbly 305. In this configuration, the packing

conduits 608g-608i nmay be in flyid conmunication with

the exterior of the torque sl'éeve assenbly 305 via at

| east one Eerforatlon 618. The perforation
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[B083] In sonme enbodi nents, the torque sl eeve assenbly

305 may further consi st of a lip portion 610 and a
plurality of fluid flow channel s 608a-608i. Wen
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300b. Als s
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the first joint assenbl in such a way as to
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to the well bore annulus 114 by fl ow ng between the

ﬁmgzlree'?‘fa ﬁs rﬁ%bdmte% t&r'ﬂ §ét th@ﬁ?lﬁ[“gééén?bqfsoo the seal

necessar
t sanfiadfesranadthbesidecss eathend of dtnebaSeemeeBOﬂsmenMgec&@Sfoa scratches,

t he coax eve 311. 7 FLG i,s an end vie
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t aﬁggl%gbggii and the torque sleeve assem %f’ 30D A non-destructive pressure test
is performed 808 and if the assembly passes 810, the manufacturing process

continues. If the assembly fails, the welds that failed are repaired 812 and retested
808.

[0078] Once the welds have passed the pressure test, the basepipe 302 is
positioned to expose an upstream end and the upstream end is prepared for
mounting 814 by cleaning, greasing, and other appropriate preparation techniques
known in the art. Next, the sealing devices, such as back-up rings and o-rings, may

be slid 814 onto the basepipe 302. Then, the load ring may be positioned over the



308i, . Preferably, the nozzle ring 310 includes at

| east one channel 704a-704i to accept the at | east
wor@ssbame t ube 308a-308i. Each channel 704a- 7P@1/US2007/023672

extends through the nozzle ring 310 from an upstream

or first end to a downstream or second end. For each

packi ng tube 308g-308i, the nozgle ring 310 includes

an opening or hole 702a-702c.” “Bach hol e, 702a-702c

extends froman outer surface of the nozzle ring

t BaRARiPea3Q2 AvGhathabiirefaingithe pasitiery of @erseﬁb'\qaci@nqeﬁ §4e Once the
L?}%Pﬁitng?és gﬁ?é&é’ the ?@gﬁb Bg*r tﬁmi%ﬁ@h%gﬁ@d tE %eeﬁpéﬁ'etanw end of

ast on
cﬂmmepm@m@%gwde Iplntsr(aot sh‘wy\) areemsertéd intathiel tmntream end of

R R T A M

agmnuwcmesdnuymhdnﬁme IS Wad Giievoaessrhitly 308 ginslnding the!kst of the
308g- 308i galnst the opposite sjde_of the channel

W@PSETIE),OVEREIG RACKHRENS 2088: rrﬂszﬁeaﬁaﬁﬂﬁrﬁgcaﬁhqt Helop@ plepye 303 is
h@%ﬁnsthgéw%g%g WARASs bﬁalﬁétstﬁer @&p‘HH 4 67 ?Qﬁﬁ\a?lgﬁa% urer may then

extending fromthe channel ht ough the nozz
r drilghales intgHee basenipe 3%a1rwmttm8apeatuce@rﬁ‘r4al-51dm wherem n' may

54 P HieoBE AR 64 Sk HRERSGLIAF Al ot o0

t beaurg Ihhealcxahaerhemfe dsseinb;y 303tol the meepiaé)zom Mbendsdalaods 312a-

t f| ui d nmu i th ‘
ot R e aldhee Bprales iR e PR tB8s 39Bm 0B il wagey 819 into
| Prd-fofAEd 8l0RNIRZhE dbWSFdan( & ofIHE WA sleleoeaééerﬁblgasoﬁ i's

an exenplary flow chart of the method of manufacture
of the joint assenbly 300 of FIGs. 3A-3C, which
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continues, otherwise, the screens are repaired or the joint assembly 300 is scrapped
826. The downstream end of basepipe 302 is prepared for mounting 827 by
cleaning, greasing, and other appropriate preparation techniques known in the art.
Next, the sealing devices, such as back-up rings and o-rings, may be slid onto the
basepipe 302. Then the torque sleeve assembly 305 may be fixedly attached 828 to
the basepipe 302 in a similar manner to the load sleeve assembly 303. Once the
torque sleeve assembly 305 is attached, the sealing devices may be installed

between the basepipe 302 and torque sleeve assembly 305 and a seal retainer (not



-28 a portion of the first end of the main body
portion of the joint assenbly 300, wherein the

W@ ouplosge assenbl y 301 i ncludes a mani fol d regP@IUSH67/023672

in fluid flow comunication with the packing and
transport conduits 508a-508i of the |oad sleeve
assenbly 303 and the at | east e conduit 608a-608i of
the torque sl eeve assenbly 305. [0076] In sone
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second end of the baseplb‘g 302. Once these part's are
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perforated 838 by drilling into the tube through an outlet 706a-706c. In one
exemplary embodiment, a 20mm tube may be perforated by a 8mm drill bit. Then a
nozzle insert and a nozzle insert housing (not shown) are installed 840 into each
outlet 706a-706c. Before shipment, the sand screen is properly packaged and the

process is complete.

[0082] FIG. 9 is an exemplary flow chart of the method of producing
hydrocarbons utilizing the production system 100 of FIG. 1 and the joint assembly
300 of FIG. 3A-3C, in accordance with aspects of the present techniques.

Accordingly, this flow chart, which is referred to by reference numeral 900, may be



be slid 814 onto the basepi pe 302. Then, the load ring
may be positioned over the WO 2008/ 060479

WERIBOBRAD7/ 023672 -29 basepi pe 302 such thatPET/US2007/023672
retains the position of the sealing devices 814. Once
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weathat! N|on6,<469126¢,elnﬁoPatsntt@dﬁoétubntFPL&) MnWOﬁ@ﬂMM Intl. Patent
SBPRIAtEh Eehy M7 EOMBARBE I PRERE T SeRigeiiEy, Pub. No.
82%2065/@81\/1/06;3lnu Emataur&mﬁcatmnuBebi Nb hev(2005/042pesi UE. Patent
SPPBICTE i n e ne2 o0l 100, S 58, { PRt Fpeteorii.  No.
3t2ﬁ@6/602397(7 huﬁsseutenBZ\«ﬁpnddnreg F!adlbsé\g:r (C)ZrDetSﬁ)émqim Itamdeﬁ .S. Patent
gégg gﬁéhﬁg 2@@@@8@@688280 The dovvnstrejam end of
baseplpe 302 is prepared for nounting 827 by

C[60B3] NY, IndicRiRINNG shaid 1 Réted Mrtﬁ@rsh@ﬁﬁusé@ﬂiﬂfzé&hr@fhe above
techm ues known in the art Next ., the sealing

dEMbediEnents, A1aY, 8348, V1Y 9eametriasd Ther Jeipgdion rpéysnyat tube shape

skdiids @Rtspaté Bmitations, pressure loss, and burst/collapse capacity. For instance,
the shunt tubes may be circular, rectangular, trapezoidal, polygons, or other shapes
for different applications. One example of a shunt tube is ExxonMobil's AIIPAC® and
AlIFRAC®. Moreover, it should be appreciated that the present techniques may also
be utilized for gas breakthroughs as well.

[0086] While the present techniques of the invention may be susceptible to
various modifications and alternate forms, the exemplary embodiments discussed

above have been shown only by way of example. However, it should again be



basepi pe 302. Then the torque sleeve assenbly 305 may

be fixedly attached 828 to the basepipe 302 in a
waremsloa79ranner to the | oad sl eeve assenbly 30BCT/0RI67/023672

the torque sleeve assenbly 305 is attached, the

sealing devices may be installed between the basepipe

302 and torque sl eeve assenbly 305 and a seal retainer

(not WD 2008/ 060479 PCT/ US2007/°623672 -30 shomn) nay

be nnuntgd and tack wel ded into 8 ace. Note th

SBBARSBPG Il e FHeMEB: fugob I Gebiethae chb| isdl ouie partcular

| Bfbabiments ditelosed! HerdiRy h@eé‘d)nlﬂécdreé’ethE%rﬁ%uésth the invention
axial rods 312 are wel ded into place 819

c figlude all alternativesymodifications; and eawa%ntatfa'm withiny t[HeeSP'”t and
aktdpaiging hﬁéﬁtlonsésedb?m@@}ﬁy% @ﬁ&ﬁlﬁ@bbﬁé}ﬁ)@d%ﬁanﬂgy t ' ne
after the | oad sleeve assenbly 303" is fixed to
basepi pe 302. The o-rings and backup rings (not shomn)
are inserted into an inner lip portion of the coax

sl eeve 311 at each end of the coax sleeve 311 and
torque spacers 309a-309e are nounted to an inside
surface of the coax sleeve 311 utilizing short socket
head screws with the butt end of the torque spacers
309a-309e pointing toward the upstreamend of the
joint assenbly 300. Then the manufacturer nmay slide
the coax sleeve 311 over the coupling 307 and repl ace
t he socket head screws with torque bolts 410 having
o-rings, wherein at least a portion of the torque
bolts 410 extend through the coax sleeve 311, the
torque spacer 309a-309e, and into the coupling 307.
However, in one preferred enbodi nent, a portion of the
torque bolts 410 term nate in the torque spacer

309a- 309e and others extend through the torque spacer
309a-309e into the coupling 307. [0081] Any tinme after
the sand screens 314a-314f are installed, the

manuf acturer may prepare the nozzle rings 310a-310e.
For each packi ng shunt tube 308g-308i, a wedge (not
shown) is inserted into each hole 702a-702c | ocated
around the outer diameter of the nozzle ring
310a-310e generating a force agai nst each packing
shunt tube 308g-308i. Then, the wedge is welded into
pl ace. A pressure test may be conducted 832 and, if
passed 834, the packing shunt tubes 308g-308i are
perforated 838 by drilling into the tube through an
outl et 706a-706c. In one exenplary enbodi nent, a 20nm
tube may be perforated by a 8tmdrill bit. Then a
nozzl e insert and a nozzle insert housing (not shown)
are installed 840 into each



outl et 706a-706c. Before shipnent, the sand screen is
properly packaged and the process is conplete. [0082]
WO-R@s/08047%s an exenpl ary flow chart of the net hpdr/v$2007/023672
produci ng hydrocarbons utilizing the production
system 100 of FIG 1 and the joint assenbly 300 of
FIG 3A-3C, in accordance vvithﬁspects of the present
techni ques. Accordingly, this Flow chart, which is
referred to by reference nuneral 900, may be WO
2008/ 060479 PCT/ US2007/ 02362 AIMKL best understood by
concurrently view ng FI Gs. T ana 3A-3C. The process
g . caonprises naking up 908 a plurality of
jgyﬁt%aés%{%'ﬁ@?i es 300 into a production tubing string
i 1. accévjdmhassemthhcarhprigingesent t echni ques as di scl osed

herein L. [ ; Stri i_nt wel | bore 910 at a
produciainsée'ﬁE%(r(}?%pgrgﬁngﬁ\gﬁ%racﬁgsg@f‘ﬁg%ﬁ%osre(ggﬁ)ﬁ% s 916
t hr ougla lodvksipewsdassembiy Havivigrem isneri dignetp) 9d8teih thesload sleeve

SRS SALAR) B A 50 Bl B et e
C todoli stl&ﬁv'gfssemmly irecludting attlgash bnavrbhspgoniadomdaitiatd aSleast one
packer 1

TN TNV
Olpackimy yoraluitiane dispossat extartor &lthetithed dfapigi@t i on usi ng

any var.iet Pf ackin f]echni gues 5.no in the ﬁr}
Such. a OIRESIEHE AFraRRlY AvIRg & NBepgiREIetRsaphersin the torque
Aglelele asdentiblNsndperblyoattathed €2Meandin 66dy gértidB4t or near the second

Al t hough the present techniques, may be utilized with

b oy s Rev SrRemicRa g ot Isna! QRStcanE it Hierait the at least
Siab cBﬁddﬂqgaisFaéedO@@éﬂriidﬁ% tHef if@driditindtér; Pr oduci ng

hydr ocar bons from subterranean formations. [0084] |

t
shoul d 2A°8BIINGeASFEMRLY AREEADYY Attacked i ?tdaasf%@oqvatmnsqf}t%ﬁrst end of
t RsRainases rpsrt@oanmesc%ngnr@ogggémb|yqﬁamdi@sa ﬁ?a\ﬁifblﬁ%%g& wherein
h d bed’in U S. Pat ent .

seal i ng_nmechani snms as descri be
6 themabifpld reginn is cppfigiied ke jn fluihifiovw orpmynication with the at least one

SR SR o P B

W)2005/ 031105; Intl. Patent Application Pub. No.

2005 . t Lieat ] ; i
520 AR 380, B8 S coin

2009 AC0aB SIERYe, thescoupding havipg pn outer diemetermndNderein the coax

5 _ : _ \ \
2062/ Sbabgsed BHtEh By oAby RS s of e
t kawplinpeths tyakime bajween thel doak gleeve amdthemoupling forming the manifold

eﬁgﬁ [ ments may have various geonetries. The sel ection
of shunt tube shape

3. The joint assembly of claim 2, the coupling assembly comprising at least one
torque spacer positioned at least partially between the coax sleeve and the coupling,
wherein the at least one torque spacer is operably attached to the coupling.

4, The joint assembly of claim 3 wherein at least a portion of the main body
portion is a basepipe having a first end and a second end, wherein the basepipe is at
least partially disposed within the inner diameter of the load sleeve assembly and at
least partially disposed within the inner diameter of the torque sleeve assembly, and
wherein the coupling is operably attached to the first end of the basepipe.



relies on space |limtations, pressure |oss, and
burst/col | apse capacity. For instance, the shunt
wo awe®6wey be circul ar, rectangul ar, trapezoi detT/US2007/023672

pol ygons, or other shapes for different applications.

One exanpl e of a shunt tube is ExxonMbil's All PAC(r)

and All FRAC(r). Mbreover, it %aould be appreci at ed

that the present technlques may al so be utilized for

gas breakt hroughs as well. [0086] Wile the present

techni ques of the invention nay be susceptible to

var I ouThepslhif dssaimbiy st crinfl 4alvhereimathe at RaEBond ddRduit of the torque
Fnelar odlnents d*scussed above have been shown
3oV S53RagPIo R Coisra of FJses Gne UARSR AL gRd At B8R

ZQaaﬁﬂfaﬁ%ﬁnPCT/U82007/023672 -32 understood that the

invention is not intended to be limted to the

particul ar enbodi nents di scl osed herein. |ndeed, the

pBeSeNntThb§siRMAs3ERBIVAf cldif 5| WHEMRIH ANeast E‘HOH% cﬁ‘ltﬂe main body
alternatives, nodifications, and equivalents falling

wiPPRiIoA h@M@gtarrem%rm‘lwidtﬂoamth 3gsepwihand arpalieipatatfivisfloaspath

d
S50 il oIS o W s o

clcammunigatian with the aftleast seerRspostraentuit and atdeastione ipadking
p%ﬁdd?trbf I?ﬁé’lngﬁ sfeelid 5§§en%]§iaﬁt5]9\eaaé f%%g?'% ﬁé}%ﬁ:oﬁ coﬂé\ﬂ%and at

sl eeve asse having an’ I nner er el
| dnast @m%mlnmébﬂb log/thegorqpe slebVe assembiyh adhetain tHecbasapipe is the

b‘BHBﬁaQPﬁM ﬁﬁ‘”b%thogssﬁﬁ@. nt he first end, the | oad

sl'eeve asse I nc g at |east one transport
condwt and at | east one packing conduit, wherein

t ht Iﬁe%mlj a%%é%b%‘? c Erﬁ%sw%rtemctﬂggos%iggsleg/? eqts?%rpglﬁ/ gaving an

Ieast one con u traredis
t loater dtameteh mahetqadasletave capssaemlblye eamp-sgaa‘rshgulhavbdmg)ran

o BBl PATR R nal el B8 oh e ey i 0BT SER R ooy

t laed senfuded relippotha 1dant. que sl eeve assenbly i ncl udi ng

at teast one conduit, wherein the at |east one

conduit is disposed exterior to the inner dianeter; a
ceupl i ﬁgeMBtm&mblypﬁrcmbhy vitidréin ftedaltePnané filidadiv path assembly

P R U P i i‘ 75 o0 tbela el EhatnIeD P Bgpempes.
wher ei n

9. The joint assembly of claim 7 wherein the alternate fluid flow path assembly

is a double-walled pipe disposed substantially concentrically around the basepipe.

10. The joint assembly of claim 4 wherein each of the first end and the second
end of the basepipe are configured to receive at least one sealing ring.

11. The joint assembly of claim 8, the basepipe having an outer diameter,
wherein the outer diameter is gradually reduced at each of the first end and the
second end of the basepipe.

12. The joint assembly of claim 8 comprising at least one nozzle ring having an

inner diameter axially oriented channels, the at least one nozzle ring is disposed



the manifold region is configured be in fluid flow

communi cation with the at |east one transport conduit
war@saso4reast one packi ng conduit of the | oad BCEHES®07/023672

assenbly. 2. The joint assenbly of claim1l, the

coupling assenbly conprising a coupling and a coax

sl eeve, the coupling having an.Quter dianmeter and

wherein the coax sleeve is dlégosed substantially

concentricall round the outer dianeter of th
SRR rporian.tBe Bsening sasthetyaen e sacsieaipasaRmbland the

Ceatglieé BigeledadsBehbly, Wheraim tHedhdnh@9 ERgage tRe af IR8st tRbRhunt tubes.
assenbly of claim2, the coupling assenbly conprising
at | east one torque spacer positioned at |east

past i althyj ﬁtté%%Smeyhﬁ clafaX z%bﬁﬁvﬁné‘ﬂﬁo oI EMgR! W&em one of

wher ei n tﬁe at | east one torq acer 1S opera
athetwedpzelg ringe has apleiangated. axrahbo yahationseanéawyeg t@fecelve a

ckahtPiideh6fBldumat | east a portion of the nain body
portion is a basepipe having a first end and a second

end, wherein the basepipe is at |east partially

d|1§posq~qe!g {\fﬁs@eﬁnpg df RAGh 8 @F@ﬁ Gt leggt Jr’% f ltl?c%%t Iéés[‘? ®WE shunt

assenbl ast partra
i thes ls:linaﬂwt flaw mmmnalcahmqu@ @b@elﬁeshmeetrMspprt anmdunt of the load

onely B It oy REL Aok SohBRT s Bedibuanlsd’

- 3gsamblyflandjthé mmaa@wmﬁ the atfleast bwarshint Wibes és in fiufoefomt
Lgﬁr%huﬂ gn&f&ﬁ#h{e ﬁfl?és? Sné ?5(9(% co% S?Xﬁthgﬁad"ﬁ%é/vgtassembly

one oreeond
| end thepatdeagh an& packinpoahduit of the tditgee jsteiené asssswbinl y of
claimb5, wherein at least a portion of the main body
portion having a primary fluid flow path assenbly and
a|15al t Fhaiet dssamdblyfdf clmrpaumheas&emkmm shiuhttude irefluic fléw
fluid flou h,asse in fluid
¢ PRSI B Reor Al SihF Ead sRaNg sErempcipPrising at
C teadtivrie ;aerrtbratiori svrfigured ¢o faalitterthe paeBskiY 6f flufdst Biarrle8a@d other
heev llésgrr‘ol% and the at |east one transport conduit
8""%963? 21°Sne packi ng conduit of the torque sleeve
assembly, wherein the basepipe is the prinary quid

fl h. assenbl .. Th 0| nt. ass nb| f cla

i of he iR a5aam b ok iam 8 SomarginA S Ig I of gl ars. wheren the
dpriraityesf el rddseark @aﬂstﬁrht%'ﬁy adjas&tt tdthe baeEPipE ahd dustantially
shoulge portion extsﬁndl ng radially outward around

t Raralelvuth the ahiepst twgrshipidubPefad sl eeve assenmbly and

configured to support a | oad.

17. The joint assembly of claim 16 comprising a weld ring disposed substantially
around a portion of at least one of the load ring assembly, the torque sleeve

assembly, the at least one nozzle ring, and any combination thereof.

18. The joint assembly of claim 17 wherein the weld ring is positioned to at least

partially engage at least one of the plurality of axial rods.

19. The joint assembly of claim 18 comprising a sand screen disposed around
the basepipe, engages at least one of the plurality of axial rods, and substantially
encloses at least a portion of the at least two shunt tubes.



8. The joint assenbly of claim7 wherein the alternate

fluid flow path assenbly is at |east two shunt tubes
wale@poerd substantially parallel to the basepi P&r/uS2007/023672

The joint assenbly of claim7 wherein the alternate

fluid flow path assenbly is a double-walled pipe

di sposed substantially concentr '6c_al |y around the

basepi pe. 10. The joint assenbly of claim4 wherein

each of  the first en nd .the second end of .the

2001 JLeA! SSRE S d S HMSE ) et aigendh e of a sotied
S @igel, BGintérad metdl.sciden, h Qtdnd-Asreastidan, afmarhiriane 8crebR&nd a
basepi q}having an outer dianmeter, wherein the outer
dNQﬁﬂP€§ T¥¢eYtadual Iy reduced at each of the first end
and the second end of the basepipe. 12. The joint

a% enbl¥ of. claim8 conprising at | east one nozzle

riedg hdweagntassemblest clim Jeivdierein the sapdsicreentiea wire wrap type
chanmetrsent he at | east one nozzle ring is di sposed WO
2008/ 060479 PCT/ US2007/ 023672 -35 around a portion of

t he basepi pe and between the | oad sl eeve assenbly and

the tanayen AN Wi is fi
g e 2 S B Wi R cfeen s fxedly
ag¥asnsdtodhe weldinind12 conprising two nozzle rings,

wherein one of the two nozzle rings has an el ongat ed
axi al body portion configured to receive a

c @8t r alTihgdeint arseablycnl staim BavheTeip theotavpling iseaperaplyodttached to the

C'b@ééﬁi@e%ﬁﬁé%r@ﬂé?%&%&ti&ﬁe of the at least two shunt
| :

tubes. is 1n flurd ow comruni cation with the at | east
one transport conduit of the |oad sleeve assenbly and

t at I t. 0O e | e

P21 SRS ARSI oo SRl b Mo e
t wocksh disposesbaround an putier diachetdrafithecamupiing. cati on with

the at | east one packing conduit of the |Ioad sl eeve
assenbly and the at |east one packing conduit of the

t @bque Thk¢mntaassemblyldf glairh 24 wheesin thendoaa Steend includks at least one
clh.ajm -t at  l.east one shunt be.in fluyid flow
cRle Rrdstriafrdon ¥ R B 1 S sehalamianb rada] esafih.
sl eeve assenbly conprising at |east one perforation
copfigyred .to faci|itate e passgge of fl uids,
<PBr r b8 sl riein 8 SwlEiRR Bkcestx shisVe perapiygttaches
a e theltoypkig 19) érigaghhgeniast snélgonhebloH tHadidhitheht R%stdne hole in
rﬁ%’i vvh?rel n the érE‘%ural [ t\H/ of amﬁal rods are
s (S TORNTeaVP nd dta st Ieast ORe Seekebpl the caweling.
substantially parallel with the at |east two shunt
t
%96 S The joint assembly of claim 26 wherein the at least one connector is a torque
bolt."

28. The joint assembly of claim 27 wherein the torque bolt extends at least
partially through the at least one torque spacer.

29. The joint assembly of claim 3, wherein the at least one torque spacer having
an aerodynamic profile.



17. The joint assenbly of claim16 conprising a weld
ring disposed substantially around a portion of at

wo e@seame of the |oad ring assenbly, the torREeT/Ebmeva23672
assenbly, the at |east one nozzle ring, and any
conbi nation thereof. 18. The joint assenbly of claim
17 wherein the weld ring is posg;tloned to at | east
partially engage at | east one of the plurality of

calinr | PR g0int SSsRmOG drElAm 2B Ittt SIUFRS, 0D ibraue spacer

bashpies &t IcaBOGELAdtaticR Sheiitthefat Idast cBHeUihéédtétYor% configured
axi al rods, and substantiall y encloses at | east

p&? engageshe ghisagkoneoapestly shunt t ubes. WO

2008/ 060479 PCT/ US2007/ 023672 -36 20. The joint

assenbly of claim 19 wherein the sand screen is one of
a3d| ot tTb8 jOIBq %emglysqf §1aim 28 wherein thecatdeast ope torque spacer

ShrRNAes tWo hderfaBSRs v@meF@?ﬁBﬁ@Bﬁhé W& %ert@ﬂg?saeﬁtends tgré)ugh the

Wi re-nesh screen. 21. e j ol nt assenb
Wi AEe APAqeE aBG e saceed ﬁf the two wdﬁetam@mextgrpb intodheltorque spacer.
screen. 22. The joint assenbly of claim 21 wherein the

wire wap sand screen is fixedly attached to the weld
ridRg. JBe jomtcagsembty of staimidl incleding: a daadh ringydisposed atdwed the first
c [ ' LAR! h e M a
{8l B tesaRBE o sl G Ry Bl 10 e BRE O Rastply

23 wherein the coupling |ncludes at | east one socket

dizgpos e C
3P e A0 Y B S0 . AP oo
i wolendiasneder, brdist Ieastetwo frdéte bebweendlhmgmehdlamgter ahe ooteax

I i al. [ ion. 26. Th

T SRR Dot ShAR B HThaflng R’ Soax s ceve 15
operably attached to the coupl ing by engagi ng at

58 RELFRLHEERY & B i B e Rl ot o s

t bEthedomi fimggis i fluid Tiow qommnimmsle with }!he)ét Iédlsmloma %nsport conduit
e at_|lea one ecto tar

58 h318ad e E ansBbly oG EREAT Sftnadt Bartidiidet i iisdoad ring

bad ih flekitfradeonahuhieatin wifhethe iaflebst drierpidging Icbadat ofltkaRhd sleeve

one t que spacer. 29. The joint assenbly of claim 3,

WSSt he at | east one torque spacer having

35. The joint assembly of claim 34 wherein the at least one of the at least two
inlets of the load ring in fluid flow communication with the at least one transport
conduit of the load sleeve assembly is adapted and configured to reduce entry
pressure loss.

36. The joint assembly of claim 4 comprising at least one sealing assembly fitted
between the basepipe and the load sleeve assembly at or near an upstream end of
the load sleeve assembly, wherein the sealing assembly is configured to

substantially prevent fluid flow between the basepipe and the load sleeve assembly.

37. The joint assembly of claim 2 comprising at least one sealing assembly fitted
between an inner diameter of the coax sleeve and an outer diameter of the load
sleeve assembly, wherein the sealing assembly is configured to substantially prevent



an aerodynami c profile. W 2008/ 060479

PCT/ US2007/ 023672 -37 30. The joint assenbly of claim
wQostersed n the at | east one torque spacer InB(tTI’USB)OHOZ3672

| east one indentation, wherein the at |east one

indentation is configured to engage the at |east one

connector. 31. The joint assenbjgy of claim 28 wherein

t he at Ieast one torque spacer i ncl udes tvvo

erein.on ndent a

oSBT tetpBen S Ut bt o Sonrsiand Gk pdRtcigmeter of

tlthelbwsieedeasﬁmmy]s extends into the torque spacer.

32. The joint assenbly of claim4 including a | oad

ring disposed around the first end of the basepipe

ag. sulrséauplingrbhdsentttl esreprisiigo t he | oad sl eeve
assemnb oi nt _ assenbl of claim 32, the

ly, 33. T | ga
ring hé\flrﬂd"’%ur{og'ﬁﬁ&i”gcﬁ firsteqnd,andifyseqond 60¢ <& firgt gmg@rg,ﬂuud flow
apatrabnd aapdt atemateied fowphieen the inner diameter and
outer dianeter extending axially through the |oad

ring. 3£cepwebiaool haldrgafirsy eod apd asacas gusle A SPRONS: primary
| ﬂaﬂtflomtrgfaddfhes@fonh afiethafeWRid fi mv@hah of the load ring

isin I fl ow comruni cation wt the at | east one

t r ans p@raoueiga the coupling bring serrably ataehesde dbiirgt enttiofdbe first
| %ﬂttodP %ﬁd ﬂ'fe %Jb%n@bnb Bffhe deldhd \Wél?tfﬁﬁl Eﬁd Whe élrpﬁ\g croh{)‘lf?\g allows

isin ow conmuni cati on eas
p&kaiUHgtaotbai @uiat alighmeebetwgan thedbsteprimeasy ﬁwulﬂpw Bh amh@e

Jgéwndaﬁffﬁgggylﬂg,dqfoﬂﬁm 34 wherein the at |east one of

he at ts of the load ring in fluid
flow c@mmiodphrtegmm di¢posed Rebstantiabineancenteicallyzatewwt the coupling,

C QAR Hir tHRf EMFOIA %@%nséélﬁﬁg%rasﬁﬁﬁgmléf fili f@@a&%ﬁ\q rﬁ%qlon between

con |gure tore ressure

j thenfirstajtesndie fluidfflowd pathradd thersecord alteraate (fleidStowopegh; and
sealin I iLpe. an

oad oPLRaSr U el Eter PRl A E RAREIRL GG pbidh e
t herque sphcer aeswsmt;dtytdlgnosemwnmn tthe tmanifa@dregian. assenbl y
is configured to substantially prevent fluid flow

bet ween the basepi pe and the | oad sl eeve assenbly.

339. Th@hpebuplingsseerbly cbtlah 38 roAprsingailcidglesve dseadbly

oPBo R0 Aana B3GR el e B P Srie il ool

sl eeve assenbly, wherein the sealing assenbly is

f t. WD 2008/ 060479
E,%a./ b%%g%p%&@é%%géggly o? Ja}/m 5%gr%gnsmg a torque sleeve assembly

operably attached to the second well tool at or near the second end of the second
well tool.

41, The coupling assembly of claim 40 comprising a coax sleeve disposed
substantially concentrically around the manifold region, wherein the coax sleeve
engages the load sleeve assembly and the torque sleeve assembly.

42. The coupling assembly of claim 41, the load sleeve assembly having an inner
diameter, the load sleeve comprising at least one transport conduit and at least one
packing conduit disposed around the inner diameter of the load sleeve assembly.



-38 fluid fl ow between the inner dianeter of the coax

sl eeve and the outer dianeter of the |oad sl eeve
wa@g@smti4y? 38. A coupling assenbly conpri si ng: PET/U52081/023672

well tool having a first end and a second end, a first

primary fluid flow path, and a first alternate fluid

flow path; a second well tool ving a first end and a

second end, a second prinary f1uid flow path, and a
ond glter ate fluid flow path; a coupling, the

pI i Agesay @gﬁé?@BlY;Pf S\at’%é%éaelt‘?iq?%@eﬁﬁ %%5361’?&’ Reving an
t hfhef tiafieterlel tolqaels|end cbr'ﬁBnﬁﬁt_fQﬂQaﬁ%ﬂe@rfangﬁﬁt SR 9nd at

wel | tool, and wherein the coupling al
sIRRst AR PagkingGoRAUR| | gnnent between the first primry
fluid flow path and the second primary fluid flow
path; a manifold region disposed substantially
cé}ﬂcentT he cavplingassemblyoh elaind i thedpad sigeye @issemblg having an outer

MR R ChrlCIb Y i Ehd Bhd IBQ% @tﬂfér@m{gj % I¥a lefal) ex\tl\endmg

connunlcatlon et ween the |rst
p&adialleytward aseundribie altee diameterfaf thedoad sleeymassemibhdarat

er operably attached to the
coaﬁl ng, ﬁ‘@?@?ﬁq@ﬁ torque spacer is substantially
di sposed within the manifold region. 39. The coupling
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47. The coupling assembly of claim 46 further comprising at least one perforation
extending radially inward from an outer circumference of the torque sleeve assembly
to the at least one packing conduit, wherein the at least one perforation is in fluid
flow communication with the at least one packing conduit.

48. The coupling assembly of claim 39 wherein the load sleeve assembly is
operably attached to the first well tool utilizing torque screws.

49, The coupling assembly of claim 40 wherein the torque sleeve assembly is
operably attached to the second joint assembly utilizing torque screws.

50. The coupling assembly of claim 41 wherein the coax sleeve is operably
attached to the coupling.



i nner dianeter, the torque sl eeve conprising at |east
one transport conduit and at |east one packing
W@ ondsi479 44. The coupling assenbly of cl ai m 4BCT/UR®07/023672
| oad sl eeve assenbly having an outer dianmeter and a
body portion, the | oad sl eeve conprising, a |oad
shoul der extending radially outward around the outer
di aneter of the |oad sleeve assenbly and configured
to support a |load. 45. The coupling assenbly of claim
42, wherein each of the at | east one transport

C@ﬂdUItAIaEds%bvéﬁgé‘de@orﬁ@fémgWg conduit of the |oad
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assenbly of claim39 wherein the | oad sl eeve assenbly
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L PhaTa e, RGlpaer,ATou (e sitanciam e8! e elongated body
sahscarmigusdd to stipbbitdnésl shape having an outer
dianeter, a first end and a second end, and a bore

extending fromthe first end to
54. The load sleeve assembly of claim 53 wherein at least one shunt tube is

operably attached to at least one of the at least one packing conduit and at least one
transport conduit at the second end of the elongated body, wherein the at least one
shunt tube is in fluid flow communication with the at least one of the at least one
packing conduit and at least one transport conduit.

55. The load sleeve assembly of claim 54 wherein the shunt tubes are operably
attached by welding.

56. The load sleeve assembly of claim 53 comprising a double-walled pipe
operably attached to the second end of the elongated body and in fluid flow



the second end of the el ongated body, the bore formng

an inner dianeter in the elongated body; at |east one
woe@sspare conduit and at | east one packi ng copdmrius2007/023672

each of the at |east one transport conduit and at

| east one packing conduit extending fromthe first

end to the second end of the Qlﬁn_gat ed body, each of

the at |least one transport conduit and at | east one

packi ng. condui.t forn ng openi ngs at each of the first
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openi ng of the transport conduit configured at the
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claim52 conprising a |l oad shoul der, the | oad
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53 wherein at | east one shunt tube is operably
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seuoentdd grabves in the setamerideef thoelpngated bedyntotrbeeied theghstlity of

o%gia“%ggnt tube is in fluid fl ow conmmuni cation with

the at Teast one of the at |east one packing conduit

and at | east one transport conduit. 55. The | oad

sl.eeve enpl f_claj 4 wherein the shunt tubes
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62. The load sleeve assembly of claim 53 wherein the load shoulder is formed
from a high strength, high yield material.

63. The load sleeve assembly of claim 51 comprising a load ring, wherein the

load ring is disposed substantially adjacent to the first end of the elongated body.

64. The load sleeve assembly of claim 63, the load ring having substantially the
same outer diameter and inner diameter as the elongated body.

65. The load sleeve assembly of claim 64, the load ring including a plurality of
apertures extending axially through the load ring, wherein at least one of the plurality
of apertures is in substantial alignment with the at least one packing conduit and at



sl eeve assenbly is configured to receive a plurality

of axial rods. 59. The | oad sl eeve assenbly of claim
woosoaErd sing a plurality of radially orientedr/us2007/023672

grooves in the second end of the elongated body to

receive the plurality of axial rods. 60. The | oad

sl eeve assenbly of claimb59 mhq{ein the plurality of

axial rods are fixedly attacﬁeg'to the second end of

t he Iong t:hed body é\t the plurality of radial I,}/
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wherein the oad ring iIs sposed substantially
adj acent to the first end of the el ongated body. 64.
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fbeay.t he inner dianmeter of the elongated body to the

outer dianeter of the elongated body. 68. The | oad
sl eeve assenbly of claim®67 wherein at |east one of

tre. pl Thalidddysiedve 2x8bmBlyict cl Bd SHMBHsIhG af IBESt tNReoles,
t hreaded connector through the at | east™ one hole.
wherein the at least three holes are distributed at substantially equal distances

around the outer diameter of the elongated body.

71. A torque sleeve assembly comprising:

an elongated body of substantially cylindrical shape having an outer
diameter, a first end and a second end, and a bore extending from the first end to
the second end of the elongated body, the bore forming an inner diameter in the
elongated body‘; and

at least one transport conduit and at least one packing conduit located at
least substantially between the inner diameter and the outer diameter of the
elongated body, the at least one transport conduit extending through the torque
sleeve assembly from the first end to the second end of the elongated body, and the

at least one packing conduit extending from the first end to a position inside the



69. The | oad sl eeve assenbly of claim®68, wherein the
i nner dianeter of the elongated body at |east
w@anosioel47y encl oses t he basepi pe and t he basepP@EUSR07/023672
configured to operably attach to the | oad sl eeve
assenbly utilizing at | east one threaded connector
t hrough at | east one of the pI_g‘ra_Iity of holes in the
eI ongat ed body 70. The | oad eeve assenbly of claim
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assenbly at an axial distance fromthe second end
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t Qrgue ssenbly of claim71 wherein the inner
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of the at |east one packing conduit and at |east one
transport conduit. 74. The torque sleeve assenbly of

clrai m Tae\quu@sn@ewesgemw oftdiIRST4a R PRAf RBEY having a
A O hR ey i P O
substantially circular cros section.

o

77. The torque sleeve assembly of claim 74, wherein the first end of the
elongated body is configured to receive a plurality of axial rods.

78. The torque sleeve assembly of claim 77 comprising a plurality of radially
oriented grooves in the first end of the elongated body to receive the plurality of axial
rods.

79. The torque sleeve assembly of claim 78 wherein the plurality of axial rods are
operably attached to the first end of the elongated body at the plurality of radially
oriented grooves.



75. The torque sleeve assenbly of claim72 wherein a
doubl e-wal | ed pipe is operably attached to the second
wer@sobosrhe el ongated body and is in fluid fl oRCT/US2007/023672
conmuni cation with each of the at | east one transport
conduit and the at |east one packing conduit. 76. The

torque sl eeve assenbly of cl ai m474 t he shunt tubes

having a substantially CI rcul aflr cross-section. 77.

T (5 to(rgﬂue sl eeve assenbly of claim 74, wherein the
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a'éﬁ(@ﬁﬂiﬂ frto9n fhiéeouftérro%mégldoﬂﬁe E%ﬁ SLaBea) %Q%gbéaettoﬁerbeacklng
pl urali radially oriente groov
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| SRl LS S e torieiBl PUBe shaSeBpenuifecpter

r daeeter of toalbhgatetidedy.. 83. The torque sl eeve

assenbly of claim72 conprising a plurality of holes

extending radially fromthe inner dianmeter of the

elsongatraé t(‘n‘mde sleevé bssemm;eaf clélméﬂﬂéméreﬂ'f aﬁlb&t %h@ Tbﬂﬂfeetﬂhrahty
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configured to receive a threaded connector through the

I hol 85. The t I bl f
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elongated body at least partially encloses the basepipe and the basepipe is

configured to operably attach to the torque sleeve assembly utilizing at least one
threaded connector through at least one of the plurality of holes in the elongated
body.

86. A nozzle ring comprising:

a body of substantially cylindrical shape having an outer diameter and a bore
extending from a first end to a second end, the bore forming an inner diameter:;

at least one transport channel and at least one packing channel, the at least
one transport channel and at least one packing channel extending from the first end
to the second end and located substantially between the inner diameter and outer
diameter, wherein each of the transport channel and packing channel are configured
to receive a shunt tube therein,



el ongated body at |east partially encloses the
basepi pe and the basepipe is configured to operably
w@rtaaobo4rd t he torque sl eeve assenbly utilizi nBCEUS2007/023672

| east one threaded connector through at |east one of

the plurality of holes in the elongated body. 86. A
nozzl e ring conprising: a body substantially
cylindrical shape having an out r di aneter and a bore
extending froma first end to a second end, the bore
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| eeAhfmicatbStaati al |y between the inner dianmeter and
outer dianeter, wherein each of the transport channel
and pa@kieast riecomtlet fosmed fromithe at ledst ane pasking ebarnes tathe outer
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|°%"7t ' al'I'|h¥. Qflg i 8%? élﬁf'ﬁﬁ ﬁ ﬁ‘?%t IQQ§ cﬁg OLP& I%R/mg:aéenﬁr%pgxus and

acki ng anne suc €ast one
c Iﬂmwimié havmlg tamentnailaaﬂsawbenem the weoltrdl lazis of thenontlet isatriented
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e ou I ane 87. The nozzle
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s obthieaat least biye pangpertdthanheland at lebst arerndackihg @akamnedf t he
hol e. 88. The nozzle ring of claim87 wherein a shunt
tube is positioned through each of the at |east one
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The nozz erein each s
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claim 89 wherein a wedge is disposed in the at | east

006. hahe neeAé rih§ at clhim EPWhaeirsa W@Sgé@%po’sé’@ﬁﬁ the af Ra& one
a force on an outside surface of th shunt tube.
hole such that it contacts the shunt tube to form a force on an outside surface of the

shunt tube.

91. The nozzle ring of claim 90 comprising a nozzle insert, wherein the nozzle
insert is fixedly attached in the outlet.

92. A method of assembling a joint assembly comprising:

operably attaching a load sleeve assembly to a main body portion at or near
a first end of the main body portion, wherein the load sleeve assembly having an
inner diameter, the load sleeve including at least one transport conduit and at least
one packing conduit, wherein both the at least one transport conduit and the at least
one packing conduit are disposed exterior to the inner diameter;

operably attaching a torque sleeve assembly to the main body portion at or
near a second end of the main body portion, wherein the torque sleeve assembly



91. The nozzle ring of claim90 conprising a nozzle
insert, wherein the nozzle insert is fixedly attached
WO poosloeo4out | et . 92. A nmet hod of assenbling a jPCTHUS2007/023672

assenbly conprising: operably attaching a | oad sl eeve
assenbly to a main body portion at or near a first

end of the main body portion, rein the | oad sl eeve
assenbly having an inner dianmeter, the | oad sl eeve
incLuding at |east one transport conduit and at | east
oMavipa @Rimner diameier thejRetuei Seaystneluding attleast gae conduit, wherein
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t e condul t |
exterior to the inner dianeter; and operably attaching

I : i.on. of | ISt
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one packing conduit of the | oad sl eeve assenbly. 93.

T ne lai,m92 c r.i si ng operabl t.tachin

2% caaendhodplidin G, GReren BeruBEl Aeihis Semptgha of a
t leuptling pperabheattachpod & atileastd portldtal e firsl ahdéfithé mairt huly
manirtif ol d region. 94. The nmethod of claim93, wherein

t K8 8BUpI ing assenbly is conprised of a coupling

opgr a? Ia}crc])at( s@mgoﬁmm suestahtizly mehdén@rn:lawi aftoQfd tHe &dupling;
end of _the in bo ortion: a coax sleeve

posi 1 S aaCTRid reie estipned Aubsientiellapeiyesn s cpaxssiseve and the
ceuplinggand t he mani fol d regi on positioned

substantially between the coax s|eeve and the )

coupl | ﬂlf atdﬁ%&f’ﬁé tojaue spRge gprrably cqurecisshiodhe sprnling pod

C pB&iBEricchtidhst Partia MU tiveen ﬂﬁ%ouﬁlﬂ\gi drdaAE dodt sib&RsSt
partially between the coupling and the coax sl eeve.

95. The nethod of claim94, wherein the at | east one

copdui trheimdthed bIdISIED S WRBMEn tHasst Ridal ¥r|1é @on?ﬁm%fe {h286rqRE sleeve

at | east one t_ransPort conduit and at |east on
pAERETRYY is comprised of at least one transport conduit and at least one packing

conduit.

96. The method of claim 95, wherein the main body portion is at least partially
comprised of a basepipe having a first end and a second end, wherein at least a
portion of the basepipe is disposed within the inner diameter of the load sleeve
assembly and at least a portion of the basepipe is disposed within the inner diameter
of the torque sleeve assembly.

97. The method of claim 96, wherein the basepipe forms a primary fluid flow path
assembly and wherein the main body portion is at least partially comprised of a
primary fluid flow path assembly and an alternate fluid flow path assembly, wherein
the alternate fluid flow path assembly is configured to be in fluid flow communication



conduit. 96. The nethod of claim95, wherein the main

body portion is at |least partially conprised of a
wha®sps@Eed having a first end and a second end, PEITERINTI023672

at least a portion of the basepipe is disposed within

the inner dianeter of the | oad sleeve assenbly and at

| east a portion of the basepipe.is disposed within the

i nner dianeter of the torque “dVseve assenbly. 97. The

met hod of claim96, wherein the basepipe fornms a_

pMithdhe af Ipastpne tiapsprit pondyl st lpastrnegaskian gondidt ofdheload

bageve asddnMly bﬁ? A i c@rﬁh}rjg béioh \Qim@ﬁ??é%s%néaconduit of the

primary fluid fl ow path asse y and an alternate

f tQrpde slegye pegemissenbl y, wherein the alternate fluid

flow path assenbly is configured to be in fluid flow

conmuni cati on WO 2008/ 060479 PCT/ US2007/ 023672 -47

wiSBh t Teeamethechof claime9?, miesgimthe alterrdte fluid fidwpiatH assembly is
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aledstary pankingstonduit bithe |aguesiedve\asaémblghed to a second

end of the |oad sleeve assenbly, wherein the at |east

one shunt tube is in fluid flow conmuni cation with
e86h ofTheheethod bieclaim heonpraingpapetabhoatthohingahel atleast one shunt
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of the torque sleeve assenply, wherein the at | east
oﬁané;’ﬁkﬂi?h‘% E’f)%”e Gige\.ier?s'sgrl\} -f1 ow conmmuni cation wth

the at | east one conduit and at | east one packing

C uit. of the torque sl eeve assenbly. 100. The net hod
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at | east one packing conduit. 101. The nethod of claim
100 conprising positioning at | east one sand screen

anound TAk meRed ofaclzﬂﬁhrfd@bnﬁrish@?o%bﬁln@@gl}éaﬁqﬁei $aRd screen
wherein the sand screen is configured to enclose the

aBrquad &t legsta partiap of thsamain iody pertionyhesein dre sand sereem is

f ubhfiiRFeCRENciost MKk MGt bRBSAGhtAueeNt ral i zer around at
| east a portion of the |oad sl eeve assenbly, wherein

the centralizer is positioned at or
102. The method of claim 98 further comprising positioning a centralizer around at

least a portion of the load sleeve assembly, wherein the centralizer is positioned at or

near the second end of the load sleeve assembly.

103. The method of claim 98 further including positioning a first weld ring such that
at least a portion of the first weld ring covers at least a portion of the load sleeve
assembly at or near the second end of the load sleeve assembly.

104. The method of claim 100 further including positioning at least one centralizer
around a portion of the main body portion, wherein the centralizer is disposed
between the load sleeve assembly and the torque sleeve assembly.



near the second end of the | oad sleeve assenbly. 103.
The nmethod of claim98 further including positioning a

wo poosioeoaed d ri ng such that at |east a porti onPGf/US1v67/023672
first weld ring covers at |east a portion of the |oad
sl eeve assenbly at or near the second end of the | oad
sl eeve assenbly. 104. The nethq@ of claim 100 further
including positioning at |east” Gne centralizer around

ﬁortlon of the main_ body portion, wherein the
cé B alfihedpethed gf ciaipsRifurthet inelusing Resitienian 3 plusality of nozzle rings
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nozzle rings around a portion of the main body

portion, wherein the glurallt of nozzle rings are
di18Pos dfetaetied af elaien 9% aeseie thecat deast ane §hunt dubetie operably

t%&tgaeeoetbeﬁa%aa%%%v@'agsem by WeRifget hod of cl ai m 98,

wherein the at |east one shunt tubde is operably
attached to the | oad sl eeve asserrbl y by wel ding. 107.

T me '
ey ahat b 00 SRR e BTy Al oo en
s etdedtappeectiondg betvweendbel slsurémbesasd ehnsbloyd stee@e addembly.

met hod of claim 92, wherein the coupling is operably

attached to the main body portion by a threaded
cdifeciThermethodof daie 92 wWhedein thecdoapingdid opetablyeitiachdteto the

N bl ttached to the coupling b
" BT or BRvBaes EmBERed connect or ot hr sugh
the coax sleeve into the coupling, wherein the
L,k al t ded onnect ar e conf r t
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outer surface of the | oad sl eeve asse Iy 111. The

nmet hod of claim 110 conprising drilling holes in the

basepl Hﬁetnh'étﬁétgbf claiREOBRBERRINRS Idal sidtfe la85¢mBI 86MBrises a
112. The nethod of claim 111 conpriSing
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basepi pe, wherein the threaded connectors are
configured to transfer a load fromthe | oad sl eeve

a9 ¢hpe Métndd'6f QAREPI&mprising drilling holes in the basepipe through
the apertures of the load sleeve assembly.

112.  The method of claim 111 comprising inserting threaded connectors through
the apertures of the load sleeve assembly into the holes of the basepipe, wherein the
threaded connectors are configured to transfer a load from the load sleeve assembly
to the basepipe.

113. A method of producing hydrocarbons from a subterranean formation
comprising:

producing hydrocarbons from the subterranean formation through a wellbore
completed through at least a portion of the subterranean formation, the wellbore



113. A nethod of produci ng hydrocarbons from a
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wel | bore conpleted through at |east a portion of the
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| east a portion of the main body portion is conprised
of a sand control device.

115. The method of claim 114, the coupling assembly comprising at least one
torque spacer positioned at least partially between the coax sleeve and the coupling,

wherein the at least one torque spacer is operably attached to the coupling.

116. The method of claim 115 wherein at least a portion of the main body portion
is comprised of a sand control device.

117.  The method of claim 115 wherein at least a portion of the main body portion
is comprised of a packer.

118. The method of claim 115 comprising disposing a gravel pack in at least a
portion of the wellbore.



117. The nethod of claim 115 wherein at |east a

portion of the main body portion is conprised of a
W@awke6047918. The nmet hod of claim 115 conpri siPQI/US2007/023672

di sposing a gravel pack in at least a portion of the

wel | bore. WO 2008/ 060479 PCT/ US2007/ 023672 -50 1109.

The nmet hod of claim 115 conpﬂfgdu;treating t he

well bore walls with a fluid treatnment. 120. The

met hod of claim 115 conprising nonitoring the

wel | b_or e. 121. The nethod of claim115, wherein the
caup! i Mpeirfethdd acdigith 115 ddmsprisPadreatifg R wabSRIWANS with a fluid

usi ng a . single threaded connection. 122. The net hod of
cltgPtMets  wherein at |east a portion of the main body
portion is conprised of a primary flow path assenbly
and an_alternpate flow path assenbly, wherein the
al'€8r ndhe nethod phelaimat Rfising menitoring therwedlore.
conmuni cation with the at |east one transport conduit

and at _| east one packi&g conduit of the |oad sleeve
addénblTye method gh@aifet thowhereinihgiceun!ing is atteghsd o thedoad sleeve

'%@@émw@siﬁg%gétﬁque Hreddia doph&iien. S! eeve assenbly is

conprised o east one transport conduit and at
| east one packing conduit.

122, The method of claim 115, wherein at least a portion of the main body portion
is comprised of a primary flow path assembly and an alternate flow path assembly,
wherein the alternate flow path assembly is in fluid flow communication with the at
least one transport conduit and at least one packing conduit of the load sleeve
assembly. |

123.  The method of claim 115, wherein the at least one conduit of the torque
sleeve assembly is comprised of at least one transport conduit and at least one
packing conduit.



