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| NJECTI ON CROSS REFERENCE TO RELATED APPLI CATIONS [0001] This application
cl ai s t hwohwessalsnd79of U. S. Provi sional Application No. ©0r85%9022%671i | ed 15
Novenber 2006. [0002] This application contains subject matter related to U
S. Patent Application, filed 09 Novenber 2007, entitled "G avel Packing

Met hods", Attorney Docket No. 2007EM321; gnd U S. Patent Application
entitled "Wellbore Method and Apparatus for Conpletion, Production and

I njection", filed 09 Novenber 2007, Attorney Docket No. 2006EML70 ("Rel ated
Appl i cations") WELISBRE METROD ANDARPARATHSFOR € QMPIHETHON

[ i ti d shares at |east _one common inventor. FlIELD OF THE
iA\pNE/E:\ﬁ?gI\jons and s PRODUCTION AND INJECTION

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Application No.
60/859,229, filed 15 November 2006.

[0002] This application contains subject matter related to U. S. Patent
Application, filed 09 November 2007, entitled “Gravel Packing Methods”, Attorney
Docket No. 2007EM321; and U. S. Patent Application entitled "Wellbore Method and
Apparatus for Completion, Production and Injection”, filed 09 November 2007,
Attorney Docket No. 2006EM170 (“Related Applications”). This application is
commonly owned with the Related Applications and shares at least one common

inventor.

FIELD OF THE INVENTION

[0003] This invention relates generally to an apparatus and method for use in
wellbores and associated with the production of hydrocarbons. More particularly,
this invention relates to a joint assembly and related system and method for coupling
joint assemblies including wellbore tools.

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
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formation fluids, such as hydrocarbons, into the wellbore. Alternatively, in open-hole
completions, a production string is positioned inside the wellbore without a casing
string. The formation fluids flow through the annulus between the subsurface

formation and the production string to enter the production string.

[0006] However, when producing hydrocarbons from some subterranean
formations, it becomes more challenging because of the location of cerfain
subterranean formations. For example, some subterranean formations are located
in ultra-deep water, at depths that extend the reach of drilling operations, in high
pressure/temperature reservoirs, in long intervals, in formations with high production
rates, and at remote locations. As such, the location of the subterranean formation
may present problems that increase the individual well cost dramatically. That is, the
cost of accessing the subterranean formation may result in fewer wells being
completed for an economical field development. Further, loss of sand control may
result in sand production at surface, downhole equipment damage, reduced well
productivity and/or loss of the well. Accordingly, well reliability and longevity become
design considerations to avoid undesired production loss and expensive intervention
or workovers for these wells.

[0007] Typically, sand control devices are utilized within a well to manage the
production of solid material, such as sand. Thé sand control device may have
slotted openings or may be wrapped by a screen. As an example, when producing
formation fluids from subterranean formations located in deep water, it is possible to
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.



- 2 - specific tasks within a well. Typically, these devices are placed
into a wel |l bore conpleted in either a cased-hole or open-hole conpletion.
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above a cer tfain sang bridgesavithimthegntertahio g graveld@cked eF ¢ragxamplain adhickeont in a
wel | bore,  sapding@Hrédlction interval, a poor distribution of gravel (i.e. incomplete packing of
the interval resulting in voids in the gravel pack) may occur with a premature loss of
liquid from the gravel slurry into the formation. This fluid loss may cause sand
bridges to form in the annulus before the gravel pack has been completed. To
address this problem, alternate flowpaths, such as shunt tubes, may be utilized to
bypass sand bridges and distribute the gravel evenly through the intervals. For
further details of such alternate flowpaths, see U.S. Pat. Nos. 4,945,991; 5,082,052;
5,113,935; 5,333,688; 5,515,915; 5,868,200; 5,890,533; 6,059,032; 6,588,506; and
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
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conpacti on/ subsi dence, etc. As a result, sand control devices are generally
utilized wotzhosaisbep et hods t o manage the producti on of peanub2607omerhe

subt erranean formati on. 1000910ne of the nobst commonly used nethods to
control sand is a gravel pack. Gavel packing a well involves placing
gravel or other particulate nmatter around,a sand control device coupled to
the production string. For instance, in aft - open- hol e conpletion, a gravel
pack is typi caIIy posi ti oned between the wall of the wellbore and a sand
screen that tBe} Mgy iiefereputy bedrererioreeatipn sbthepackem a8 hunt tybesiim egeentric

cased- hol e cfigRmehi Afth tRe Weh\Bbl PaEKeddireP@Rl 55&@% B§t|M%%eeJﬁr.&%n§r9ﬁéﬁ ed

casing string and a sand screen that surrounds a orat ed base
Regar dl ess o¥ '@M@%@W%PY@E“ ﬂgaﬁ@terqurthﬁmeﬂrtoql|l@rlasamql oAN-URdRM: h@xustmg

subterr a”earhésgj’ngadtillfé‘ a 0hiBn ithse ROMEEEA O erd' nfel?trd?PQJ"' aﬁq}ﬁtrﬂer AftblePack

and sand contr device. 100101During grave ng oper at
i nadvert ent thess ajumperghuntiubfel conmeatign b@tyv@eeamt pesefies wot ai aylindrisal

interval to &ge,g;\g}gﬁ\éedvePﬁfék&% o&idh. SHRERLE cpor% érP ?Eer%rve' ﬁﬁle'c@ﬁg{mm%ackl ng

production inter a poor |str|but|on grave nconpl e

of the |nteramvorrdéﬁ@ulttpri@ndln qndhelslglﬂnontwmlegnamg upaoé jnstedlingdbe productidn a
premat ur e Iqﬁémggtdnng d fromthe gravel slurry into the formation. This
fluid | oss ausé sand bridges to formin the annulus before the gravel
pack has been conpleted. To address this problem alternate flowpaths, such
as shunt tudé812]may be(:mrtdehirlz:emtetrmtéaﬂqusthsaml&ntys';rdgm diamektel, sdundlshtet t he
gravel evenl |nt rvals For, furt g@etal s of susc%. glternate

h
f1 owpat hs, Hids) rou%ﬁ%ﬁ?’ UF §1e34S il desigpgd qngegisis Wesgg

5,515, 915 Edea@asza}e,coaa;ﬁesxeaa@ tHe, AE, 53 Xigly HRizOBlignaresht lontties raémanal
Appl i cation Pub

tion . WO 2004/ 094784: . i C r orated erein
P ot or ene BG5S o 15 HasePoR ahihe Raske Wtk Shp ted il Bk Bing o1 e
_paclk the us@ndfcoahdllrﬂevidebESf ﬂ‘iéysHuhfridrt])e*shﬁe El‘sbbwlljsb e)Qérnarll@lthdlsa@d ﬁ@r@@h, f
i sol ation ave ac C the shunt tubes co cate t se of a
ookar T ouhd SH0RY Bre RERSE R i Paish walhoRe ShRSI R R 815 S, Tobe
assenbl y r eqtinigfedtdiding tifgalidtiow op dpBratibn t haesrrgrnpreustmsfea@.raﬁent@t@éwgmpt ed
when engagi acker. If the shunt tubes are di ggose exterior to

packer, t heyﬁﬁﬁp&ﬂ} Ua%ﬁ}jga e 3n9assemblyRrhe well toals mare costly and

time consuming. Some devices have been developed to simplify this make-up, but
are generally not effective.

[0013] Some examples of internal shunt devices are the subject of U.S.
Patent Application Publication Nos. 2005/0082060, 2005/0061501, 2005/0028977,
and 2004/0140089. These patent applications generally describe sand control
devices having shunt tubes disposed between a basepipe and a sand screen,
wherein the shunt tubes are in direct fluid communication with a crossover tool for
distributing a gravel pack. They describe the use of a manifold region above the
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.
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efficiently LQURbntdIRinge halPBdd porfiorPhaving a first and second end and a load
sleeve assembly having an inner diameter. The load sleeve assembly is operably
attached to the main body portion at or near the first end, the load sleeve assembly
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. The apparatus further includes a torque
sleeve assembly with an inner diameter and operably attached to the main body
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



[001S] Orher related material may be found in at |east U S. Patent No.
5,476, 143; U.S. Patent No. 5,588,487; U S. Patent No. 5,934,6376; U.S.
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U S. Patent No. 6,516,882, U S. Patent No. 6,588,506; U S. Patent No.

6, 749, 023; U.S. Patent No. 6,752,207; U S. Patent No. 6,789, 624; U S.
Patent No. 6,814,139; U S. Patent No. 6,817,410; International Application
Publication No. WD 2004/094769; U.S. Pateént Application Publication No.
2004/ 0003922; U.S. Patent Application Publication No. 2005/0284643; U S.
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ends, a firsdecoid BRd Ywherdinthé Ibeve forms an inner diameter in the elongated body. The
load sleeve assembly also includes at least one transport conduit and at least one
packing conduit, each of the transport conduits and packing conduits extending from
the first end to the second end of the elongated body, each of the transport conduits
and packing conduits fofming openings at each of the first end and second end of
the elongated body, wherein the openings are located at least substantially between
the inner diameter and the outer diameter. Further, the opening of the transport
conduit is configured at the first.end to reduce entry pressure loss. The load sleeve
assembly may also include a shoulder portion configured to support a load, such as
a load caused by production tube running operations.

[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
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as a coupling, the coupling being operably attached to the first end of the
first well tool and the second end of the second well tool, wherein the
coupling allows for substantial axial alignnment between, the first primary
fluid flow path and the second prinmary fluid fl ow path. The coupling’
assenbly al so includes a nmanifold region disposed substantially ,
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assenbly may al so 1 nc uae a coax sleeve around the coupling for enclosing
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packing conduit, wherein both the at least one transport conduit and the at least one

packing conduit are disposed exterior to the inner diameter. The method also
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



[ 0020] A further enbodi nent of the apparatus describes a nozzle ring
conprising a body of substantially cylindrical shape having an outer

di anet er woadoas/dses7e extending froma first to a second eowustéve/obssre
formng an inner dianmeter. The nozzle ring also including at | east one
transport channel and at |east one packing channel, the at |east one
transport channel and at |east one packing channel extending fromthe first
to the second end and | ocated substantiall®% between the inner diameter and
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BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The foregoing and other advantages of the present techniques may
become apparent upon reviewing the following detailed description and drawings in
which:

[0024] FIG. 1 is an exemplary production system in accordance with certain
aspects of the present techniques;

[0025] FIGs. 2A-2B are exemplary embodiments of conventional sand control
devices utilized within wellbores;

[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;



subterranean formation. The wel | bore has a production string, the
production string including a plurality of joint assenblies, wherein the

pl ur al i t ywoho¢saicmi79assenbl i es conprise a | oad sl eeve as®emhisgocnaviony an

i nner dianeter, at |east one transport conduit and at |east one packing
conduit, wherein both the at | east one transport conduit and the at |east
one packing conduit are disposed exterior to the inner dianeter, the |oad
sl eeve operably attached to a main body ﬁc?r'tion of one of the plurality of
joint assenblies. The plurality of joint assenblies also include a torque
sl eeve assenB038]havFHhes.adA-5Bnare an igometric siew and lapaend wiew cfoanlwixemplaher ei n
the at |east, Q& R ' L] I iﬂy and

t he torque sﬁ eevé’ﬁ(lgﬁs}dd(gpaekr)gcgfebz{? i{eﬂnebzsf(@t@&g&’éakgntgggwf Jg@r?%?%n ! &%gs'of t he
plurality of34-8Cntheaseuptiphi assembijdt FiBsal 4A-4Bt laed jinithe prsduetibh isystermof ude a
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configured E’ﬂg?b]){'} F%ﬁ%cgwq@?%’ﬁ‘?%&?&%%%emg{ﬁpea"%‘"ﬁgggt one transport
conduit and eas ng .packin onduit of the | oad sl|eeve assenply,
wherein the [@@%Jdd| i nE'cg'sgé W'SP&eﬁﬁeY'ﬁﬂlgf N £XeMRAY S"QPS'F?Q&&@”F%%/% on of
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assenbly. BRI EF DES Tl T W NGS [0023] T or.egoi ng and at her
advant ages ﬁss?WgEﬁégﬁ'twégmgﬁéWB%{)%g%Bgﬁéﬂ 'U%&ﬁm Mg t he
fol | owi ng defeftainesbpees ®f thy preseranéthdiguesngs in which: [0024]FIG 1 is an
exenpl ary production systemin accordance with certain aspects of the

present techpospes; F[@.Oilﬁls':dr\@énd %v?!%lf FnCeNRITRY Anib&IFAeRY BRAt 29k ring

ri
conventional sand control devices utilized within wellbores; [0026] FI'Gs.

3A-3C are a Wiized i @ joint gesambiy of FIGS. 3AndC dm asgradancewwit certain aspects of
the present techniques.

[0031] FIG. 8 is an exemplary flow chart of a method of assembly of the joint
assembly of FIGs. 3A-3C in accordance with aspects of the present techniques.

[0032] FIG. 9 is an exemplary flow chart of a method of producing hydrocarbons
from a subterranean formation utilizing the joint assembly of FIG. 3A-3C and the

production system of FIG. 1 in accordance with aspects of the present techniques.

DETAILED DESCRIPTION

[0033] In the 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



exenpl ary enbodi nent of a joint assenbly utilized in the production system
of FIG 1 in accordance with certain aspects of the present techni ques;

[ 0027] FI G8O 240%/06B47ar e two cut - out side views of exenpl argTarsb@diorssnt s of
the coupling assenbly utilized with the joint assenbly of FIGs. 3A-3C and
the production systemof FIG 1 in accordance with certain aspects of the
present techniques; - 9 - [0028]FIGs. 5/ -6313 are an isonetric view and an
end view of an exenpl ary enbodi ment of a [oad sl eeve assenbly utilized as
art of the jqint assenbly of FIGs. 3A-3C, the coupling assenbly of FIGs.
zplA- 46, and 't e ieptationiohihe yetiRare. dpinkpesemply, or oy Gt rragt ofi thé peesenhi n
aspects of tiBghAMuesent techniques; [0029]FIG 6 is an isonetric view of an
exenpl ary enbodi nent of a torque sleeve assenbly utilized as part of the
joint assenbly of FIGs. 3A-3C, the coupling assenbly of FIGs. 4A-4B, and in
t he product i[8833yst Spmef embedimenispfihe presentiechnianes may Angudeseneesmefe t he

present techghfk&emblies that may be utilized in a completion, production, or injection system
to enhance well completion, e.g., gravel pack, and/or enhance production of
hydrocarbons from a well and/or enhance the injection of fluids or gases into the
well. Some embodiments of the joint assemblies may include well tools such as
sand control devices, packers, cross-over tools, sliding sleeves, shunted blanks, or
other devices known in the art. Under some embodiments of the present
techniques, the joint assemblies may include alternate path mechanisms for
utilization in providing zonal isolation within a gravel pack in a well. In addition, well
apparatuses are described that may be utilized in an open or cased-hole completion.
Some embodiments of the joint assembly of the present techniques may include a
common manifold or manifold region providing fluid communication through a
coupling assembly to a joint assembly, which may include a basepipe, shunt tubes,
packers, sand control devices, intelligent well devices, cross-coupling flow devices,
in-flow control devices, and other tools. As such, some embodiments of the present
techniques may be used for design and manufacture of well tools, well completions
for flow control, monitoring and management of the wellbore environment,
hydrocarbon production and/or fluid injection treatments.

[0036] The coupling assembly of some embodiments of the present techniques
may be used with any type of well tool, including packers and sand control devices.
The coupling assembly of the present techniques may also be used in combination
with other well technologies 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.



[0030]FIG 7 is an end view of an exenplary enbodi nent of a nozzle ring
utilized in the joint assenbly of FIGs. 3A-3C in accordance with certain
aspects obothes/@oesent techniques. [0031]FIG 8 is an eremuisasoy/obicow chart
of a nmethod of assenbly of the joint assenbly of FIGs. 3A-3C in accordance
wi th aspects of the present techniques. [0032]FIG 9 is an exenplary flow
chart of a nethod of producing hydrocarbo froma subterranean formation
utilizing the joint assenbly of FIG 3A-3C and the production system of
FIG 1 in accordance with aspects of the present techniques. DETAI LED
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cl ai ms. multiple production intervals or zones 108a-108n, wherein number "n" is any integer
number, having hydrocarbons, such as oil and gas. Beneficially, well tools, such as
sand control devices 138a-138n, may be utilized to enhance the production of
hydrocarbons from the production intervals 108a-108n. However, it should be noted
that the production system 100 is illustrated for exemplary purposes and the present
techniques may be useful in the production or injection of fluids from any subsea,
platform or land location.

[0038] The floating production facility 102 may be configured to monitor and
produce hydrocarbons from the production intervals 108a-108n of the subsurface
formation 107. The floating production facility 102 may be a floating vessel capable
of managing the production of fluids, such as hydrocarbons, from subsea wells.
These fluids may be stored on the floating production facility 102 and/or provided to
tankers (not shown). To access the production intervals 108a-108n, the floating
production facility 102 is coupled to a subsea tree 104 and control valve 110 via a
control umbilical 112. The control umbilical 112 may be operatively connected to
production tubing for providing hydrocarbons from the subsea tree 104 to the floating
production facility 102, control tubing for hydraulic or electrical devices, and a control

cable for communicating 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,



[ 0034] Al t hough the wel |l bore is depicted as a vertical wellbore, it should
be noted that the present techniques are intended to work in a vertical,
hor i zont avp 2d@ewiced7ed, or ot her type of well bore. Al so, aoy/uskeceobiconal
description such as '"upstream' 'downstream' axial,"radial,' etc. should
be read in context and is not intended to - 10 - limt the orientation of
the well bore, joint assenbly, or any othek%part of the present techniques.
[ 0035] Sone enbodi nents of the present techhiques nay include one or nore
joint assemblies that nay be utilized in a conpletion, production, or
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tools, sliding sleeves, shunted bl anks, or other devices knomn in the art.
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i sol ation vmd.ﬂmrentae@rmeht foaprévide atced to thenpradtitioh aRterva® §ogdwPEInAt Pees are
described that may be utilized in an _open or cased-hole conpletion. Some
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commn nani f:@ééi.oﬁrat@Qbédmcddé;ﬁglb%nemqne%baqlotn 406 W hé 3L, an.rsgdgh a

coupling assenbly to a joint ‘assenbly, which nay I nclude a basepl pe, shunt
t ubes, packestring t%@ndommgdla@eon reeductipmcasing gking 1261 whighwmayesxtend down
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such, sone enbodinen resen es na e use esign and
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? PSI gapﬁ?ggfr{'}%\hg% Ptglggprt\éﬁtlgtgoar e%nryos{tlgﬂr\mﬂm thg)werllggr%rﬁ%ntoﬁ?ur?her stabcflze ahnd/ or
wellbore 114. Within the surface and production casing strings 124 and 126, a
production tubing string 128 may be utilized to provide a flow path through the
wellbore 114 for hydrocarbons and other fluids. Along this flow path, a subsurface
safety valve 132 may be utilized to block the flow of fluids from the production tubing
string 128 in the event of rupture or break above the subsurface safety valve 132.
Further, sand control devices 138a-138n are utilized to manage the flow of particles
into the production tubing string 128 with gravel packs 140a-140n. The sand control
devices 138a-138n may include slotted liners, stand-alone screens (SAS); pre-
packed screens; wire-wrapped screens, sintered metal screens, membrane screens,
expandable screens and/or wire-mesh screens, while the gravel packs 140a-140n
may include gravel, sand, incompressible particles, or other suitable solid, granular
material. Some embodiments of the joint assembly of the present techniques may
include a well tool such as one of the sand control devices 138a-138n or one of the
packers 134a-134n.

[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



[ 0036] The coupling assenbly of sone enbodi nents of the present techniques
may be used with any type of well tool, including packers and sand control
devi ces. Wbeaoeuepi’ong assenbly of the present techni quepcrag2alsesche used
in conbination with other well technol ogi es such as smart well devices,
cross-coupling flow techniques, and in-flow control devices. Sone
enbodi nents of the coupling assenbly of t present techni ques nmay provide
a concentric alternate flow path and a sihplified coupling interface for
use with a variety of well tools. The coupling asse @UY may al so form a

a
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t hr eaded Corﬁqﬁﬁh’t%e d:l%bggrwa"gﬁ%eenbodl ments of the coupling assenbly may
be used in co nation with techni'ques to provide intermttent gravel

packing and zonal isolation. Sone of these techniques are taught in US.
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208b, which may be collectively referred to as shunt tubes 208, may include packing
tubes 208a or transport tubes 208b and may also be utilized with the sand screens
204 for gravel packing within the wellbore. The packing tubes 208a may have one or
more valves or nozzles 212 that provide a flow path for the gravel pack slurry, which
includes a carrier fluid and gravel, to the annulus formed between the sand screen
204 and the walls of the wellbore. The valves may prevent fluids from an isolated
interval from flowing through the at least one jumper tube to another interval. For an
alternative perspective of the partial view of the sand control device 200a, a cross
sectional view of the various components along the line AA is shown in FIG. 2B. It
should be noted that in addition to the external shunt tubes shown in FIGs 2A and
2B, which are described in U.S. Patent Nos. 4,945,991 and 5,113,935, internal shunt



penetrates the sea floor 106 to a depth that interfaces with the production
intervals 108a-108n at different depths within the well bore 114. As may be
appr eci atwo,20a8ms04gpoduct i on i nterval s 108a-108n, whi ch may/useow@bmrzed to
as production intervals 108, may include various |ayers or intervals of
rock that may or may not include hydrocarbons and may be referred to as
zones. The subsea tree 104, which is posig%oned over the well bore 114 at
the sea floor 106, provides an interface between devices within the

wel | bore 114 and the floating production facility 102. Accordingly, - 12 -
the subsea ttHRRS, Whichwerp Q%Cﬁﬁiglnéétst Ba?nbN@éu@,ﬁﬂéﬁw @nd §P X303 mayzésa o
provi de fl uig} filigay paths and a control cable (not shown) to provide

comuni cation paths, which may interface with the control unbilical 112 at
the subsea tree 104. [0040]Wthin the wellbore 114, the production system
100 may al sd094d]l ud¥vhilef thisr type &fqzdndneantrot depicevs deefat fwseertain weds, it is
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menbrane SCREE&S or seﬁ@aaﬁa%f% fish %‘éfﬁsdé\ﬁéys%hﬂ@ %fﬁ’m BT 5aSror Whkdrid he

gravel packs 140a-1 may 1 nclude gravel, san ressi bl e particles,
or other suialtgmae §@W|R§th&‘gr §ﬁm|eaﬁmbmwaenta|of ﬂ&)n@sgnbt@d mewessalgd elimimateoi nt

assenbl y of hhendy \Sf/@nrtnakéct nd&6nk NGf ;Mtﬁh@ Wl s&@ﬂfgx‘ﬂ?&fﬁamge of

the sand control devices 13 n or one o packers
[ 0041] The sd&ngorsingly,oto dUOVldesthEB&zana_IB&ala&aly W'éhlootnel akllboreorid4orvarionse of

t he packers = , i ¢h her f 134 or
other wel | (o or G LIE 8BS Ta Sl BedBRS R el 1o
control deviooepling3the-sEddncontbi dévicesy13setohethen well e:fow addiscusssd Had grant r ol
device(s) 13 andﬁﬁ#sd r.well tools should be easy to assenble on the

floating prcoagenin $ity 102. Further, the sand control devices 138 may
be configured to provide a relatively

[0045] FIGs. 3A-3C are a side view, a sectional view, and an end view of an
exemplary embodiment of a joint assembly 300 utilized in the 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).



- 13 - uninterrupted fluid flow path through a basepi pe and a secondary

fl ow path, such as a shunt tube or double-walled pipe. [0042] The system may
utilize avpaotsarod84 to i solate specific zones wthin treTmskédoezs7annul us
fromeach other. The joint assenblies may include a packer 134, a sand
control device 138 or other well tool and may be configured to provide

fluid conmuni cati on pat hs between varlous1 Il tools in different intervals
108a-108n, while preventing fluid flow inone or nore other areas, such as

a wel | bore annul us. The fluid comruni cation paths may include a comon
mani fol d redP@4h] Re§amel @ﬁbodlmﬁetsgédlz@tognm@aemgv 309 ofithe ipresgnt tecprigvesde

zonal isol at f y Siﬂmﬂ:l

gravel pack H\r/\m ?r%gg@gﬂ? ?{eélrritgal't %gﬁﬁ%%ﬂ).h@o@aixeﬁn%ggﬁabﬂyarf)oses ngrtal n

enbodi nent s deviceb.eshatadeblanks3 4r ather deelidoolbeid theraoupling asseéntbly a@pl itasay on

serial nunb 60/ 7715, 4 n whi ch desgri bi ng

packers ar eerﬁélﬁlgel RZI ﬁacgrﬁglgﬁza&gggéfz Cﬁ?gﬁ@@ éﬁﬂlgfédégf %aﬂgc%pgab arti al

vi ews of entmahifolchtegiof 31:5)bmtehdhabomﬂe€diweﬂ)tﬂd1§ﬂ THe vianifsldj regioh €34 5tragiet her
ch.of the s nd control devic and 200bh mm

t hi | | bor 2
el e a S PTG HEALB T oD 2EBARS SEUDEANG GPURINN d0E. DPeomnt pecemENedit,m or
sand screen mafincigiea &Pr@ar&rﬂﬁldb%wléésbm%g%rt&tﬂ@ﬁ%h‘i&%hstﬁ@%a?r?B@@fﬁow a

specific distance fromthe base pip ) screens may i nclude
mul ti pl e wi randsteepughtan inpesdiametes of thenboupliog 3Bpi e leachelgevmassembiyed®ht a

nd 208b. w2 eiE o If 5o PRy c FRNIR Tt RBst SR fspoft Rl i e O

and 208D, be co ererre
i ncl ude packtomgetmg a368ablyr30Smamsipolute atilpast @@Bdondnit, bk ynayl rexd ifwhudeta | | zed

with the sa f acking within th ore. The
packi ng tub«}c‘j’mg| é Br‘gu'?%é quéﬁgé gb/gbn;& 'l eBV’° ' ?segﬁbg%apﬁ%qrt ?ﬂdow de
a flow pat h dasking rwngmes)elTlmekcomHuutsr ynayVise mhflmduﬂbwdﬁmmumeatrolnamtrf éatthltl an]g
gravel, tot nul en t he sand sc n t S o
the wel | bor er?hefﬁﬁr%"gﬁ\?@ tr?ﬂ’fq?)ﬂ ?ﬁsﬁm@ éﬁgpg&]ed?l@ sﬁ‘f’&% 0trom
f1ow ng thr cigbugtheasarl et fmraeﬂdemmmwm momﬁm%\b@bmmunﬁfam witfr@ie an
alternative perspective of the partial view of the sand control device

200a, a crodackipgcepguils ofitegviogd 5!%‘*‘\?8??’6@% 303 mzwrierminatg befese entering the AA i s
shown in Fl GorgdB. slééve%&%ﬁg Xé%r r?ﬁ’éye%rr’hfﬁgfe i'ngld@Ciﬂé gérlﬂge %%g@g‘ésgé%ﬁ{/ ﬁgg shunt

t ubes shown in FIGs 2A and are descri at ent
4,945, 991 anﬂ\eanambkgsgctlonrﬁﬁrmav fachitate a contimuoustflufsiefiqw thowdh the altdesiter | bed

in US. Pat GH?Jd %W as?ergg‘lé ogjpgt 990 gf 31% b%f)gSSeWy %& ltgguturtequmng a'timed
connection to line-up the openings of the load sleeve assembly 303 and torque
sleeve assembly 305 with the alternate fluid flow assembly 320 during make-up of
the production tubing string 128. A single threaded connection makes up the
coupling assembly 301 between joint assemblies 300, thereby reducing complexity
and make-up time. This technology facilitates alternate path flow through various
well tools and allows an operator 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,



100441Whil e this type of sand control device is useful for certain wells,
it is unable to isolate different intervals within the wellbore. As noted
above, thwopoesisess wi th t he water/gas production may i mciraseoopnestarti vity
| oss, equi pnent damage, and/or increased treating, handling and di sposal
costs. These problens are further conpounded for wells that have a nunber
of different conpletion intervals and whe the formation strength may vary
frominterval to interval. As such, water or gas breakthrough in any one of

the intervals may threaten the remaining reserves within the well. The

connect i on dind;#eafieraatentow Pakhi e tebwgan thaurling PT and cepr slasue S1pat h
fluid flow tRehgRkRDMal Bﬁ@v?%@é@ﬁ%lﬁ 9@?,%@% befr dém&er%mﬁbdbés%ﬁfpé 30h, the
present techniques provide for a single firxed connection betweeh the
downst r eam eand tbfoughfthe dorque|sleeve gissemblly t30s. Ut toeque sleeveoassenblyc30iiofiel |

tool. This elin.: t and tinme-gconsum n ractice I gni ng
shunt tubes A(S're rﬂé@ ﬁégssegflﬂgpﬁgfseé%ﬁgwe%? %ﬁa?j{/{éctﬁg I?/ﬁ%‘ %i%ev& ?%?Fﬂ‘ﬂyi @(3 ‘%t‘?e need
for eccentrisecahd assehisly fthugi ahd Soushingeasesmblyi I tvihetiertthe jEinEssRIMbly

t echni ques Q elimnate the need to nmake tinmed connections of primary and
secondary fIOW'Y ‘f‘#ﬁﬁ.a%?%trﬁ gyice, Bagkep\Ar gther Me!l 3ofhal i sol ation within
the well bore 114, various enbodi nents of sand control devices 138, coupling
assenbl i es th f j t d lagf en; her
o | o0 5 A e e o el sgOeishatnt Habds 2 52
are a side \nas@pipg 392havingas Ieadesleevenassembiind0y ipesitionedanearxanrppsirepm or
enbodi nent O 0 t L Z: i . j 100 of
Flo 1 Accarsonhthe FREHs $02° dildasbrife a0 dalFinBLeS EHb AR 5! 1

vi ewi ng Fl GwhEreifiitiee perforatiarsse reddty n29 Gergryupedtsgethercdlorsy theibasésipey 3@Doit | on
having a first_ar stream en nd a.second or downstream en including a
ond"Sl ceve SeulintiFabaRTENe 1 ol AERTA BF offenaRpiafins | fe baskRPe:
torque sl ee\ad2aprferably Sdbndrpaticalaixial adrighe [ dthat jot dxeamblyhand as wpdradnd, a
coupling assenbly 301 operably attached to the first end, the coupling
assenbl y 301at'iaﬁb$/%&ﬁ AdoEaugotiptvend0S ot a Hownstradmi ar siegond §ne pf 3he basepipe

Addi ti onal | t I i t one t sport
condui t and)ee(l)tz P@%Wna?sggﬂéﬁi W%Jﬁ?@?gﬂ@Fﬁqéﬁ% oghﬁﬂ;?%lg '?@? qsﬁggsl eeve
i ncl udes at Y8aposiiaredalnnaits lgngtht, atleesimne sand s6reen[segmehiSitda-3d4hend atnt s
of the joint resent techni gu may_ be coupl ed tp ot her
j oi nt assenﬂ?ﬁ?ﬂgﬁ%gﬁ%%ﬁégﬁﬁ 'e%‘;sa%ﬁ?gr%e?elgaﬁ‘&e%gﬂt %l%qde%%gﬁrge(ggrss%um ed
bl anks, or ainyditerivey metloarism coafiguned tooprplent passegerdd purtidliate mbtterenavingqui r e
only a single threaded.connection and be conf.igured to fqrm an_adaptaple
mani fol d r efEOANTTE "ﬁe‘)«?ﬁmqﬁ?&g @%Vﬂﬁfjgas%ﬁ u"?%ﬁ? .Sm?ﬁé’aﬁ'ﬁpﬁ]sf onmf $eyPon 315
may ﬁgl conf itie filbet Witblgénénaﬂ)abea'nmel ru?glg@bgwldm h&shpbnlglméwbéfb?gﬁﬂi%niaﬂlﬁmt ]
asse y 300, may .i nc e a pLinmar. uj ow asse y or path 318 throug
the i b bodpPBLiDg n 168 Pemlc BRVteaethn Mend AL SED YRS AT BN dy 180
The | oad sl esvandinsb®d wire30dpmiesh Adterts wdvehanssh, @i‘r\fbr@@ﬁi@sﬁgwﬁ‘agfﬁ%ﬁd and

at | east one yans ort condait and q’ﬁ torgue s| eeve assenbl 05 may
i ncl ude at IRESSFAEHe OE oRigHFE sbggts,mi%c ynberger ¢ dMESHRIER " hg 2o n FgsinkS ee

FIGs. 5 and |GNESLOT?eRRIGAENY. SPHRRIABIR Yahd FcrdeRtsdghitihePd 91 4a-84ut e alshbeed
conduits). These conduits rna?/ be in fluid fl ow communi cation w th each

ot her t hroudigtwgeraprnerofathe plutality of a\wzas siingsl §10a-3e And 2be dbraueeslpeient
assenbly 30 I dv O j, Qe : a ' i d flow
comuni cat i %r?éé\n&]? ﬁ%étbgghﬁ%ﬁn%voc%nt gf‘pt"rsr!’“ﬁ %{ Hte) oglaéglrigg%g%g%sdéﬁhﬁ% 3 may
term nat e bdhelmdesieeve agsentidy 1308 qand @lecefvthegderalityl of ,noazlemingst 3M0ai18e e

i nsi de the tgor sl.eeve assenbl.y .3 The nifold secti,qn 315

faci | tate dMECHPRTGNS GoTRIEer I HIAPB I PRalassd Sroieativast s paiap of
assenbly or theidadIidg atkeinbly 303 ditat dssseaoitiondd onk oh tHé piliftyiof nbgzidrikdsred
connection to |ine-up the openings of the | oad sleeve assenbly 303 and
torque sl eevid 0853 Hify| y 305 with the alternate fluid fl ow assenbly 320
during nmake-up of the production tubing string 128. A single threaded
connecti on 1Ry UPAL @ﬂoﬁ,ﬁq@'m@.g?giwmw_e%ladpﬁédwsf'tq?%r@&erﬁﬁgﬁdess 300,

t hereby reducing conplexity and e-up time. This technol ogy I'tates

al t er nat e pdhé transpert ARG grking rtilkrss 3QRA-30&i o dlekheugh nrine dviesaareoghomwat the t o
desi gn and i i i Lde..

a0l ati on. i AEnET Ry IRAYERoRT ) B i (e Srerbfapl e st AR oot e
60/ 765, 023 and 60/ 775, 434. The present technol ogy may al so be conbined with
nmet hods and tools for use in installing an open-hole gravel pack conpletion
as disclosed in U S. patent publication no. US2007/ 0068675, which is hereby
i ncorporated by reference, and other well bore treatnents and processes.

[ 0047] Some enbodi ments of the joint assenbly of the present techniques



conprise a |load sleeve assenbly 303 at a first end, a torque sl eeve
assenbly 305 at a second end, a basepipe 302 formng at |east a portion of
t he mai n woayosmeoni7von, a coupling 307, a primary flow pach32@7kscorigh t he
coupling 307, a coax sleeve 311, - 16 - and an alternate flow path 320

bet ween the coupling 307 and coax sl eeve 311, through the | oad sl eeve
assenbly 303, along the outer dianeter of,the basepi pe 302, and through the
torque sl eeve assenbly 305. The torque sTEeVe assenbly 305 of one joint
assenbly 300 is configured to attach to the | oad sl eeve assenbly 303 of a

second asserfSelon iy o] ﬁtatnﬁi@gdﬂ@ﬁ!ﬁ’iRﬁ@ss&wp?a@@lwith/\ﬂ(ﬁaﬂrdepﬂbw%?/'lﬁ- nthe
assenbl y 30Qrdndpbn @R p%cl;éﬁg?ﬁJ&BWBQbO@PHgg%;so%gﬁ{tiny%sa@?5&?\{er‘m?é|I P! -

100481Sone enbodi ments o e joint asse 300 prefer I ncl ude~a
basepi pe 3020fhtei ifintaassempls| e fagthenbthe B0®spdeta-308icmhaycpnefesablyipgis r eam
or first en ' ' JRY d rforations
or slots, v&ggéﬁrﬁag%g%zﬁﬁ%ﬁa | O%SpTorr%%i?r‘?hﬁﬁbﬁéy%?bw&gb?btéogtggﬁerd’rgﬁ ong

t he basepi peexadPleois H6por@neaembbdimeaf of the poaul sleevel assembiyt 308)isadonétrustet! or

ot her applications. .The basepipe 302 preferably extends th xial Length of
Che ] ofnt. adlhitd v 84 Bapdk e PR IEABHAL oSaf Pitaid erbedira st Hs
downst r eam doad sleevel assuinisly 308 eohdi@Bi PRigh Glendthemateriatt wits s ndrk Yveldtiblgray
further include | east one_nozgle ring 310a-310e positioned along its

.at ¢
| ength, at |'Bat§f'aa‘oqf@f§%m°§w@en e AERMPIENGN MaK; be welded andgat fgated.
centralizer fhibpackifPtubls 308908 (SitHough MR Birde padkify SR ehte SHRWA! thd 0 any

filtering nmechani smconfigured to prevent passage of particulate matter
havi ng a cerlP¥@ntoRjmay ingllde peienpt tessgthanoibres rpskieg, tubpguinedidgnaozzieal |
particles. g3 at Ip | | I ' 0-120
mesh, but naﬂﬁgeb%argera{ o?g%ﬁlafﬂ%wg}%e%é%g@ﬁ{gﬂdn&teﬁg aggfgg?'ﬁt%@e%%if%h%ent .
Many sand sdacilitate: theepasaagekofollpwabte shlestamaesasuch as! aideavel s dom thes h

mat eri al , : ' ‘ - r t . sl

Sheet s, schitissadaabe 30Rgtatl B lannste WakBHRS P RbE I G Rafehar

Pref erably, ¥8ad08ar delives agneattment3fllad +S I intereal dprogoce Hydretatbens, enomitof  t he
plurality of nozzle rin ? 310a-310e and the torque sl eeve asse%ly 305,

bet ween two %fm?q‘?@eptf‘ﬁr"% Ipoie. JMapy, sor '”?ﬁ'cﬁﬁsdﬁg mgﬂgg,tra@,sp%f &r08fe | oad
sl eeve assergogy nHy3badge®NAr0éxdniiftar! dondindtion QhclRAEZ4iR tiahSstrt Ribdg-3989e. The
at | east one centralizer 316a-316b rmay be placed around at |east a portion

of the | oad 308hgnethespackinmiubes 3889-B@8ist a portion of one of the plurality
of nozzle rings 310a- 310e. [0049] As shown in FIG 3B, in sone enbodi nents

of the presqghsdieChrhdiprsterred embodiment of the joint assembly 300 may further include
a plurality of axial rods 312a-312n, wherein ‘n’ can be any integer, extending parallel
to the shunt tubes 308a-308n adjacent to the length of the basepipe 302. The axial
rods 312a-312n provide additional structural integrity to the joint assembly 300 and
at least partially support the sand screen segments 314a-314f. Some embodiments
of the joint assembly 300 may incorporate from one to six axial rods 312a-312n per
shunt tube 308a-308n. An exemplary combination includes three axial rods 312
between each pair of shunt tubes 308.

[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 transport and packi ng tubes 308a-3081, (although nine tubes are shown,
the invention may include nore or | ess than nine tubes) preferably have a

ci rcul ar woases/06047917 - section for w thstandi ng hi gher porassanm®s3672
associated with greater depth wells. The transport and packi ng tubes
308a-3081 may al so be continuous for the entire |l ength of the joint
assenbly 300. Further, the tubes 308a-308£ may preferably be constructed
fromsteel, nore preferably from | ower yi§21 wel dabl e steel. One exanple
is 316L. One enbodi ment of the |oad sl eeve assenbly 303 is constructed from

hi gh yiel d s¥08eand gt thesaprigxignats midpgind of dhe J@ieasﬁﬁ@bb’r:i@j Enmperipraterrecf t he
I oad sl eeve ééﬁt?o%{meﬁ(t §9§ of:f?'n'ebr{cﬁglﬁ rﬁ'nagbg %ﬁﬁ@@%ﬂgné@téﬂ éﬁénd@dt&laq I{ﬁgfhe

wel dable nmaterial prior to ma nat
heat treat edo atheptpacitraljzendkssthatsg- mnm mrmGgICotHeymamfcﬂacErqus‘rﬁg

t ubes are shown, the inv | ude nore.or S han three packing
tubes) incl B 483N &’d&ﬂeﬂ}"ﬁg@ ﬁ%q'é? Sk (i %rrprpre%p{),%-zoéef or exanpl e, every
approximately six feet, to facilitate the passage of flowabl e substances,

such as a grjeesd] s! FIGy., 4AusmatdiRubakiieds tafbRvo38RempiaRi ehobiittantelof kpr e
114 annulus to ack the production interval 108a-108n, deliver a treatnent

fluid to theOURINg %%ﬁemb;!)\f 30, ctllizeglip sembinaHan withihe iintAssamRk200: of
vel | bore. Wsseml.m%laa&&anewgm%o%m rﬁnﬁmva.nwhﬁes?» g%g%)ggémy be

used. An exenpl a’més mbi nation includes six transport  tubes 308 and
t hree packi mgst undesstgos gy gossurrentip BiewVnedIgset end éﬂ b eaupling assemdly oi nt

assenbl y 300, nEfé{st&eé [uﬂsPWeH‘i’Sol %oBéLHEédo‘hX vﬁfn tﬁél'ﬁopag%%ﬁ @3{/3’%

wherein 'n can be any extendi ng
308a- 308n adjoapley 30b arideatlIeaujtdmedbrqmbespbeereqmpe(Smaugﬁl'balyameah showbs in

312a- 312 d dd he | oi mbly 300
and at | cabt Ay Bi4's meFmee Hah Shfas sBoiLi BynBA: o aln 3141 Soms

enbodi ments of the joint assenbly 300 nay incorporate fromone to six axial

rods 312a- 3J@0syer Returting thRIG3 AR Brieferidd evisdthantyof Tl ehiby udes

three axial rods 312 between each palr of shunt tubes 308. 00%1] In sone
embodi ment s I MRLCHPRLEIH? fifst iginti ap98B bl 002 Sauing & BaiR hady perios. 8 pAmany af

may be att aghfffdw path'®igland 89 aﬁ&ﬂ%téﬁl@d‘%w%ﬁfﬁd hhePdR Bns Sh8 D trREREE Nt

314a-314f neets a load sl eeve assenbly 303, nozzlé ring 310, or torque
sl eeve assertpph309ar 30Ab iscenapakly attagkied to awguplmla!ﬂeg hle\ﬂmlmdemem n]lém akesd

Lo, SRS Sl LG a8 Syl 4185 sl SAE AR
Further, a qmtl’hsr wherzar or%.énmw theewell tdob 800V opérhisly lattdghgabtot a eourlingt303hown)
of the l oad éreFerabqy a*ﬁe prlmayy fluid flow path 318 of the first and second well tools 300a and
300b are in substantial fluid flow communication via the inner diameter of the
coupling 307 and the alternate fluid flow path 320 of the first and second well tools
300a and 300b are in substantial fluid flow communication through the manifold
region 315 around the outer diameter of the coupling 307. This embodiment further
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.



- 18 - 303 and at the approximate m dpoint of the joint assenbly 300. In
one preferred enbodi nent, one of the nozzle rings 310a-310e conprises an
ext ended vwwi2ads/dees1gt h t 0 accept a centralizer 316 thereeaT/tds0mhassm i n FI G
3C, the manifold region 315 may also include a plurality of torque spacers
or profiles 309a-309e. [0052]FI Gs. 4A-4B are cut-out views of two exenplary
enbodi nents of a coupling assenbly 301 utH}i zed in conbination with the
joint assenbly 300 of FIGs. 3A-3B and in the production system 100 of FIG
1. Accordi ngllﬁs, FI Gs. 4A-4B may be best understood by concurrently view ng
FI Gs. 1 and (88541, Reterdrappiviig FASs4Bbsgmaembedimsents of thie eouplingsasseeibly t ool
300a, a sec C at

| east one tgjrbgu%ﬁb% crggr)énégg%qﬁﬁﬁﬂ%ﬁ ﬁjngﬁﬁ atglr%]ésti <2nes %&t?ﬁﬂ f«ﬁ?ow ﬂ1W,

t here may b@Mrtdhmfrmneanam&trbamrlfthdnGof:ﬁ@ coupﬂnﬂ@ﬁ@s}mmsoi rb;etWee:Fl G

4A, fy d f th lin
frst s ot B8 SR IgPoR0RTh 20 e R 7 A MBBH Grbortion o b/ BEptE 1 Fow
path 318 anchsgemblyt 303aPeefélabiyd tHd eoupnag lso$2£>opmgryeatfacﬁe@ t@lﬂde Qpstichm wel |

tool 300a or 300b is operably attached to a couRI i ng The enbodi nent
may al so i n@ged a&@é@@ﬁ&%wath&ﬁdeg@eanmw nd ﬁlcp%ﬁ@emyhﬁdmallt'%ﬁ%ate
320 fluid fl t e I 1300 o

attached to ﬁ%ﬁéﬁé &ﬁ%‘@? n%’ralgf feo‘frg %Ifé\@l lrrmsi i'd ?-ﬁ%wé)[%fel ﬁaleé

the first anue@@osndmwldommmsa medmnw@w ﬁ‘rOathrouthﬂhetmkiswevé 13ddd fl ow

comruni cat i he of t couplin 07 an he alternate

flurd flow gﬁrt Hggf e&f h1@}1% I?%j BS ; u%&[:oél%& %p[ﬁceiragpéa §B€H‘q% lﬁpgar ein
subst anti al Jo7ui 'dhérb(ma)i:bﬁwmthwadé@ cbhvieztr 4108-4100,] WRérdin® @O &151ﬁr ound
t he outer dianeter he cou Ilng3 307. This enbodi nent further includes at

| east one t dM§aE" §‘ﬂfa tore protle$09a-3098 whepaip ang) af fhe @’?ﬁ@%ﬁﬁﬂ”ﬁéﬁotﬁ
regi on 315. 4ﬁhﬁ-ﬁbn|&ms%u§95%rqﬁﬁ%@ﬁle 3092305 S HeBIhEdeinInRES

tortuous flow and provide additional structural Integrity to the coup |ng
assenbl y 301he pdy efthe tasnde peafilecdP921309%s an annul ar vol une at | east
partially |nterfered with by the at |east one torque spacer 309a, wherein

di ameter of P08 lcouf] S9E sBBURels bH8k Brbsdiniehigfee, f&fyelimg RfvBRh fle. i o1
315 may be (()2) ¢ lsbévdz))'ni laed \Wed toupting sozﬁxﬁmrthé)ynamnfelheegien i35 26 tret coopiirgy | y

concentric aa's'sgr%%”im‘.’“ ‘h?e %Eﬁ.f&%&';.bﬁ‘ %1§ may t(n:éanelfl(czfxlgII);E1 pr%?n e asnI aeltee\l{r?atg %)%th - 19

fluid flow connection between a first and second joint assembly 300a and 300b,
which may include a packer, sand control device, or other well tool. In a preferred
embodiment, fluids flowing into the manifold region 315, may follow a path of least
resistance when entering the second joint assembly 300b. The torque profiles or
spacers 309a-309e may be at least partially disposed between the coax sleeve 311
and the coupling 307 and at least partially disposed in the manifold region 315. The
coupling 307 may couple the load sleeve assembly 303 of a first joint assembly 300a
to the torque sleeve assembly 305 of a second well tool 300b. Beneficially, this
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)



[0054] Referring now to FIG 46, sonme enbodi ments of the coupling assenbly
301 of the present techniques may conprise at | east one alternate fluid
fl ow pat wB200sz6v4mdi ng from an upstream or first end ofcrhms2eaonpierng
assenbly 301, between the coax sleeve 311 and coupling 307 and through a
portion of a |oad sleeve assenbly 303. Preferably, the coupling 307 is
operably attached to the upstream end of gq]basepi pe 302 by a threaded
connection. The coax sleeve 311 is positi®ned around the coupling 307,
formng a mani fold r%l on 315. The attachnent nmechani sm may conprise a

t hr eaded corff@tdasts. 410e rwpbegef teraue proliles 330981 usedhmay yANYORREOHENG te at
| east one tq é“éﬁi'a&‘i A glsth%rcoiﬁ "a§se}@ﬂ? 3ﬂ?dth'ent:¥8e tol?‘?lufagqﬁtleha& ﬁpé?eThere

may be two t connectors ger
for each tortherethseugh bed deks- faCtQEs wleeedxemplary cﬁmhddﬁnen’trleddw &mtoeameor S

Corm nates 1RpHE J5a308P feq BOHE o8 n8 0 3fie ALATARbI TS

enbodi ment s Hdweveg mosmm&hbe hetehrthatuesnous hamba‘swfmorbeé epaders besasme sddeeve
311 and the co%l i ng 307 f the fold rgg on 315 of the coupling

assembl y 30LCMRHE, WB‘FH 8 tct‘)ﬂraﬁ Presentieciiayss, provide an alternate

path fluid fl ow connection between a first and second joint assenbly 300a

and 300b, woesmjmay ir rsemed@maomfelﬁw of ?elt’r’él(iaré‘ééﬂf ft&ihnﬂﬁ\ébctﬂe t@Fc*dét %ﬁ! cekel |
t ool . Inapreferrede ment, fluids owlna1|ntot e mani regi on

315, may fol308@r399gdpay BF f'P%?t/ ‘threaded a%cm Qar620n sytendiag dresshy "]em nt
assenbl y 30%axyé%v%§'iﬂﬂﬁ‘o H{th)deﬁ%pQE?@@ﬁgf%ﬁS@O?ﬁe ﬁﬁ&fdera% h@ct@r% (ﬂeast

partially di sposed between the coax eeve 311 and the cou |ng and at
| east parti 100 raay heserrotrude into machined dholeggn(ohue 8AdRIing 1367 c Aman egarBRZ, nay

foraue sl cevie-R i eABaagant iy gflod st (7B ohRadhs TRARE AR08, 1's
provi des a miteteini twol cémmﬁtdmlqmsspn&ndactmemd@ﬁbrmnmqudosbadey 3098008, j Oi Nt
Iud a variety of well tools.

assenbl i es ?')‘\Sqodzf anﬁi 300b V\{q ich ma g

[0056] It is Uienglecarfdng Fefnes %r‘.?rg"@a?aaaéfﬂraﬁgh thet tRRUSSPACE t he
basepi pe 302309a!3098 ahb'thad@@r 6%@%& IcOnctists 416a-296Vmay Fe‘?Mﬁ\a?e% tﬁ’é’SBdW y
attaches to the coupling 307 with threaded connectors.” The threaded

connect ors #fdhe 4omye sprseei3A9a309¢rmyHpwevenyother aymberspard combimations: ble
t orque spac f 9a- 309e
preferably ﬁg%geé%egﬁég narr? C slﬁg%egotto‘rﬁg&ék%'ﬁ% 6‘:brﬁ t‘J""'Jb ﬁle?lgon NACA

(Nati onal Advisory Corrmttee for Aeronautics) - 20 - standards. The nunber
of torque prl6038]es Adéiaelmwetmsemumaverswr@mﬁlnsdmﬁ; 309et ey b'erpesmbmus of

t he cou Iin t h i nt nded to .ba t hr ough

and ot hgr faé'?%?@mgﬁéxer% qeelg grgqﬁﬁ °d$eHLeﬁt %f"ﬁ gen FU%Ct{BBSta&éeag%ﬁleer S °

a89a 309e speastdn&mmabf ylragrmuﬂ'da fibie paﬁmmj Uﬁcr)rtgjh thbe']pﬁmfdld fdgibr 818 ARile3ab.
wever, it s Q s nunbers of tor ues acer

3095, 300¢ artPR E‘@@i’d’g@éﬁ%tﬂb’étﬂﬁ'ﬁ% 8"%"%%‘8{*9%‘5 PR pinotns, preferred

t echni ques. embodiment, sealing rings such as o-rings and backup rings 412 may be fitted

between the inner lip of the coax sleeve 311 and a lip portion of each of the torque

sleeve assembly 305 and the load sleeve assembly 303.

[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



[ 0057] I n sone enbodi nents of the present techniques the torque spacers
309a-309e nmay be fixed by threaded connectors 410a-410n extendi ng through
t he coax wbeewnedt? i nto the torque spacers 309a-309e. Phe/ushoemacssd?
connectors 410a-410n may then protrude into machined holes in the coupling
307. As an exanple, one preferred enbodi mrent may include ten (10) threaded
connectors 410a-410e, wherein two connec}gfs pass into each aerodynam c

t orque spacer 309a-309e. Additionally, on® of the connectors 410a-410e nay
pass through the torque spacer 309a-309e and the other of the two

connect ors 4N¥¢de1ableaggne daRsraat eondyit§08ath087 apd at Heast ongrackipa cenduit
309a- 309e. ; I patsd ; d t
a-309e. Hp @g.,pgmsu%mmgngpa@%ﬁm' e.th%spa%[ﬂ.ggggfg@g arBSABRA! O >

may be utilized ‘practiCe the present techniques. lonal'l'y, the
t or que spacdhe inyenferofriay daclade mos or lesasubke cprdiiits) exteddiagl diont thet firsthendnor e

rounded end 4 i ' e i ' r : t
mount of | drosa ShEaEEd F 88 W R Gk SR el a6 SRbGgllf o580, 1
at | east parthe rney diammetbr 5081gnd htise dlter diahneten Wlmérbmwheg)penmgrcgunﬁst Rash. In
one preferred epbodi nent,  sealin i ngs such as, o-ri_ngs an ackup rings
412 may be f4"€t Eg“ é’&v&%’?ﬁ"*ﬂth%%g@f IS; W’@‘B“%eﬁea'céi}&f'éﬁ R (o3 TaducReniny | D
portion of qredsutd lob§endterheW®). Sl eeve assenbly 305 and the | oad sleeve
assenbly 303. [0059] FIGs. 5A-5B are an isonetric view and an end view of an
exenpl ary enbodi mrent of a | oad sl eeve assenbly 303 utilized in the

producti on d408¢Mm 180mer emuadiments hef jtog nipadissleenst yassemblyf of| the. pessestC, and

the couplin é}ﬁﬁﬁfé@ ; . = ' r | i pects
of the presgﬁt technrraﬁgér%ké@(l)%i %tg%é,}%lg:e%%@%-%gngn:;sf%r]ied%g%?b%ﬁgéﬁtood
by concur r erdead, sigevaiasgerpblgsconfigured-tghe imfuid Acomnurnicationowith @l geiné tebesenbl vy
303 conpris I ] - Of l.al | | i | cal e

havi ng an O??g?%g?g%?géﬁ%#&ﬁ%&'B%%eglp%),(toz#g%%%ﬂéﬂp g{nel %atﬁi)ﬁru Isd{W %%@%B%ngo a
second end S50.fir§thend S0ddofthe ad steeve rAsbgmBIQ 308inciuades @ lip-pittion $10cadaedat

| east one transport conduit 508a-508f and at |east .one _packjng conduit

5089 5081 , (A1 HOUGHES) & 1oPaHE o RSBt FOSISh &M 186 AY3cki Pb RN ar e
shown, the idd¥emblyo303 a4y 4160 WtRJEDS Godd sh&fider SBARNtCHEHH §tahdAY tvidlidiosg from
the first end 504 to the second end 502 to form openings |ocated at | east

subst ant i al [IfsepianeayPmpaet om the fleptingdreducton fagly Pheg JORdp handieetherdoagher ei n
t he opening { it.5 - | Lgur ed
At the 11 1ot rns FeeTol RS AR s BRRhing chRtohe "HR1GHS iebit EBHLY!

303 additionally may include a body portion 520 and a mechanism for operably

attaching a basepipe 302 to the load sleeve assembly 303.

[0061] In some embodiments of the present techniques, the transport and
packing conduits 508a-508i are adapted at the second end 502 of the load sleeve
assembly 303 to be operably attached, preferably welded, to shunt tubes 308a-308i.
The shunt tubes 308a-308i may be welded by any method known in the art, including
direct welding or welding 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.



100601Sonme enbodi ments of the | oad sl eeve assenbly of the present

techni ques may further include at | east one opening at the second end 502
of the | owd wésaevg9assenbly configured to be in fluid ceamusc@atessm with a
shunt tube 308a-308i, a doubl e-walled basepi pe, or other alternate path
fluid fl ow nmechanism The first end 504 of the | oad sl eeve assenbly 303
includes a lip portion 510 adapted and configured to receive a backup ring
and/or an o-ring 412. The | oad sl eeve ass ly 303 may al so include a | oad
shoul der 512 to permt standard well tool insertion equipnent on the
floating prd80@]i onlrf semeiempbogiments ol ¢ load isiaene assénobly 8 & laadvingalssenbl y

303 d

Sdi £ onab1 T RET sl g ARRE BN thf e S8l A RRNBNARRE el 38 o s
attachi ng a fittedapitive baSspipe 30 adjacert tslame\von theapatibamIid of BieGddd sleewre
enmbodi nment s of tge @rejent t echni mz t he transcﬁort and ackl ng conduits
508a- 6081 ardsSeWaN03- dp opprefereh aMbRdmenbtherload, depypassembiy 303aclidRs v 303
to be operalytyeaat bﬁ@b@ﬁlspow&fnau.abbya wdf%d,attéasﬁ&s%adkmge&na%iso Bogi, The

shunt tubes 308a-308i may be wel met hod known in the ar

i ncl udi ng diwheseinte inlets Qf:r‘h‘%\iqaﬁl rmg @nerqmgwrad te $Ri iR dluidTiipw §wnmuntcam
308a- 308 pr\ﬁfhe{héqréhsﬁ &nd praeppg cOhARE 508515081 ﬂg%naé)é{@%s'atlg e Hund

the basepi pe 302 at su tantl a equal Intervals to es ncentri c
Cr oss-sect i q.graougst(nenshomn mﬁyrh;mint:@rpam mfsurmyroaesdlgmamt af thedeaskd

Faci i bate (g PI% g pRge apecttitl 08, LR Mo bt I ol BEUAE RELRRCRAE, 1°

profil e desishaped érkerthelryombmfré stmmpmt "to rredyoest éntoy ptessutecjost aaregrovide a

configuratian a 0 ferred e di,nment i nclude  sj

t ransport COSM?A’?grog'&a %rtabyn et ﬁ'}e '@8&m&b@%m??@mﬁé’é‘gﬂg&éﬂ?'sﬁéﬁever,
it should benmp@dtetthettraﬁyetnsﬁéw whikreas el iﬁ@téiél@nbﬂa\nﬁnﬁﬁf: adkiydontigitsTey be
utilized to a%?l ce the resent t echni qtues - 22 - [0062]1n sone

enbodi nent s 8i ﬁaaat IpfrRote e HUMPE38RaRE: | ad ring (not shown) is

utilized in connection with the |oad sl eeve assenbly 303. The load ring is

fitted to tr[eo@ﬂsepmﬁo@&he%éacmg aﬁooloﬁgg le8le EE@erﬁH??%b? br@'ssa n?ﬂee | oad

sl eeve assenbly . I'n“one preferred |nent t he eeve as
303 i ncl udesurwttfon fd;a%flowmrnqseﬁ.srpmav b@mn@rgrablestoaammmo wrae pagsa ta altome

packi ng CondéJ'b%sg’&ggﬂégﬁgo ﬂ‘@&fa@é@ btelﬂl?eénnm:\et Ba %qﬁt{]gohoﬁ% 'tﬂéqﬂ)ta%rgl eve

configured to conmuni cat 1 on he transport and packi ng
condui ts 508ms&DBly. 30@&6caﬂnedﬂad‘rphgeparalactgam&méalp'etmanwvr@:nqmvmly(fmed te Ittewn)

may be incorporate 0 ,ensure 0 f the |load ri a | pad
sl eeve assert%steip'§6§°t" IBSPtﬁ"SF&(B? g?’hggm?ﬂgqﬁe tﬂagtsrﬁ? F@éﬁemp'ﬁg"%gra@gj?@g

l'i ke the nouing e¥mpriskraisipgle drt waldet i §add dn ﬂfeeﬁé?déﬁfbd J02Ssueh tRAIQHE GRIE
snoot h-profile. Preferablty the inlets al | t he transport conduits

508a- 508f i rﬁ&‘@?‘ﬁﬂt‘%ﬁyéeﬁ% s Qry RIS fluiffpw W@P@é@e 199 slegver assgmohyneQB wi t h
the packing fanAsbhseppiB8gP08i do not incorporate the "trunpet” shape.
[0063] Al t hough the load ring and |oad sl eeve assenmbly 303 function as a
single

[0064] In some embodiments of the present techniques, the load sleeve

assembly 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.



unit for fluid flow purposes, it may be preferable to utilize two separate
parts to allow a basepi pe seal to be placed between the basepi pe 302 and
t he | oad wbeewsmeasrsenbl y 303 so the |oad ring can act agca/useal7/oestai ner
when properly fitted to the basepi pe 302. In an alternate enbodi nent, the
| oad sl eeve assenbly 303 and |l oad ring conprise a single unit welded in
pl ace on the basepi pe 302 such that the d substantially restricts or
prevents fluid flow between the | oad sl eeVe assenbly 303 and the basepi pe
302. [0064]1n sonme enbodi mrents of the present techniques, the |oad sleeve
assenbl y 303006R]1 uddbe inadsiervecasgembly 49343 preferably manufastired framsnmatesiel
easi er wel di f h e re

enbodi nent a Sg@l %%fﬁﬁe@r%{&}egwlp&mtﬁ%ﬁ? 3!9%00&%5(@ 5 I‘?ﬁ \%:d &.ﬁfn cheen
518a-518n, iranning orp&caélom tOre dmﬁmsed mmrtai lsedwfdyelwtjalmzmatenalcmqhtasa

plurality of 3 nt [,

exenpl ary e 1%§| rren ?%cglg %%3/ %T{Sr%@ebwz;géé;h‘gyob%so@?%ﬁ%ﬁgﬂyeg v(ﬁgﬁ %?fé‘?? pair
of shunt tulsee amamgsa& methartdre dhatoefisetively trasfelscrveesaomnthe YostDdleed her
enmbodi nent s ma Pg‘iﬁ% one, qQne %;wo or a var nunber of axial rods
312a-312n bet ’@hy ht°|6 ¢ PageriRg, 402, Sughas bX(YS%{d'g@S‘? amping plgtchingp eieinehe
load sl eeve tagifilals)knd @A ih hePare! OndrafefBd HeaRAMER ol §é%ﬁhﬁg fiel|84d SkelaVi NY
suf ficient strength to withstand the contact forces achi eved during screen

runni ng oper36eBRY. 303nle thedrsepieg 30Rtiea tateaidgd &omeﬁtprymma%mtgsﬂu rial
such as 516 gggﬁg y p#g,e o the
basepi pe 30%??“?2#%q‘§1lb§%%ﬁg€1?sm ttﬁat e ctl vegeﬁté;%}aazsf%%% g"eets from
the | oad sl dead:slgewe absemiidy 308 indirestradiephgles $043-5%4m, hwizeseibyn'veandbenany

reanan om # APedel Bemierl i Sonlaed Y Sad 8 The Rab 3Fedler s RBERIEHNS, | o

a threaded ahreaded @onnedions. aSoraeimmuetHeaé maydbé Weie hdslés)wghaishm Inotheees| eeve
assenbly 303 |nto he basecgg pe. 302. Pref e@aﬁroﬁﬂdthe oad, sl eeve assenbl y

303 i ncl ude"PRA 9 “Ff%ﬂ 2Ra bstanfially, gayp the, AUisE cissimierfnsg &f the
between its |ééaw@b0@@as@ﬂsly%b3 nstolibe tﬁ@ﬂrﬁ;sﬁ BeeH dRtribaden bpw@%ﬂr\éﬁsféhe

t hreaded connectors. For exanple, there may be nine holes 514a-514i in
three groupdTes thelead sleaveassambly &Q@ltalth? bageripe \302r oavevsieit should be

ci rcunf er engRyd th I Qﬁﬂ%' ven
di stribution %H w%?én tﬂ?ﬁ%‘% %Pe th %@?g@\%ﬂ%gﬁs& qe&g@@eg o the
basepi pe 302. However, it shoul d be noted that any nunber of holes may be

utilized to [PO6a]t i céheHeaq)sbswtassmnblwme;srefe[rﬂﬂﬁ@jcﬂtbsla)ahd rteaveiissenbl y

303 prefera p rtion 510 ad shoul der 512, _-and af

| east one tﬁé% Bﬁflflal r?@dp%gqgfﬂgonfo%ﬂ'lﬁ)?%ﬁ@ 2BoRFC Lll(éﬂgt ‘ém%‘ﬁgf‘@ﬁ%gbh t he
axi al |engt hextrfndirigetHr@.iyﬂ\ fHecaxisl Iaﬁgtarﬁfl e 0 BREVEBséMiBly | ID3EBetRBsh e er

di aneter of the | oad sl eeve assenb 03. The basep Ingf 302 extends through

the | oad sl d@RRE 2k QHisr diapaten A ta? 'P%’a§{ee&ﬁésa?m@w % flhgi brsepip® 34 h 320
ext ends fromygdnds@RlugR e fa‘adtshé‘evterﬁaémryt3@%&@%5&%#&0&%4@ f|§Q%w508”

down the length of the basepi pe 302. The basepi pe 302 is operably attached
to the | oad Pated28 extendsillom d0east®ne oh thefteansagit and packing candyits 565a-5A8mer

forces fromd] 1th rg?ﬂ RS @a%éggp lﬁZB%e%%séaﬁ? 3¢ Vgﬁoé&%t?lg att?c&%é% %

openi ngs 310a- position regular i I enge[ h of
t he al t er natlead klaedk ’assnmm)aﬂm 3@ transfef ax1all rdtattomaa of lotheal ftbdcesvfroonﬁhedtbad)n

bet ween t he IIbore nd t he erjor of at a rt| on of
the alter nat SEuPPI ]%X/v:g)gt ﬁo gé% aFfBIPY) {‘@ 8sz'? Lﬁpﬁnmﬁ\/\iip&a%

term nates qiosttubﬁed émgnm intérald afdfignBe w.@duortthé %ﬂ@rnEieGluu@)Iowbaﬂ!hSZG & que
sl eeve assenbly 305 and the torque sl eeve asse is fitted over the

basepi pe 30280%81@ faidfioy QS’F‘"&%I%I befwean tﬁiﬂﬁjlg‘l@rﬁé@é‘"%@|aPF’(§fPfétﬂ‘tqfﬁr phe

| fl | f
gotzer Ratsgnd déﬂg%esfé 30%8{?1(? Qflt?ilgoaléﬂ%tgﬁ&@rf%waﬂ)émgﬁdwTh@ LRl Adid RoR F2GP! PE

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



- 24 - positioned around the joint assenbly 300 to filter the passage of
gravel, sand particles, and/or other debris fromthe wellbore 114 annul us
to the basepipmed2. The sand screen nay include sl otte®Criusess/ 23672

st and- al one screens (SAS); pre-packed screens; wre-w apped screens,
sintered nmetal screens, nenbrane screens, expandable screens and/or

W re-nmesh screens. [0067] Referring back to FIG 4B, in sone enbodi nents of
t he present techni ques, the joint assenb1§4 300 may include a coupling 307
and a coax sleeve 311, wherein the coupling 307 is operably attached (e.g.
a threaded d9siieaed @roungetheeipintonsremblyn 300 ftashiltendtie eassegr iobrgrawel, sarser

connecti on n ) | mat el y
T L S e A R e

t hrough t he Tch@uspimdr&g,rmmabir;ch&@]slotfélddmemaxtamum Kiderisy(SHSS;i pre@aeldad
substanti al | upling 307 and oper abl attached
(e.g. a thresé’r %ﬁgconnecf ﬁx %%gﬁs %@%ﬁé@t St‘? ?Cag?résneﬁ‘eg@’ﬁ?‘[@ct MSor

ot her connecexpamdabigscréers/and/or witeemash $creend. he coupl i ng 307. The coax

sl eeve 311 also preferably conprises a first inner lip at its second or

downst ream h, nat e p portion of the I ad sl eeve
assenbl y 30386%7]pre&8fﬁ"' 3138 fﬁoovjtgeﬁaeeﬁ”ﬁ?@%c?ﬂib@fr@%n\}% %fl SaRESERE | 0ad
sl eeve assenédhniqies; thdojoriy @esernbly i300NB4y MRREE REJUPIIAYG 30PaH3 4 Bodlesleeve
transferred between the | oad sl eeve assenbly 303 and the coax sl eeve 311.

[0068] FI G B1ls Wagrein dhg cpLRing; 3QF i O%a@)(«%ﬁpaﬂl (@ebadhraaded sonaedtign.que
sl eeve asserw&wed%&%n@u.dd 4§é1er'\é11 &é}ﬁ‘neeﬂ‘d?\d‘é%trféP cﬁeﬁ%cﬁa?\ i@%b@f wgoffthela ¢ he

joint assenbly 3 C, and the coupling ass
4A-4B in acd@mmmﬁ@pmethmdthasmmsp@mtslydme samep‘rr@sdtamettqcasrthquplpe

S ac. ana’ RS eAERRE NG Tl F R AR SO ECTHY o {Uh 01T

downst r eam as ;msmoneh esubstahtidllyecoraientricallys erdmhy tB@Occadeng rB07udes operabpst r eam
or first end, 602 606, at

tr am or cond | nner di ameter
| east one t@é‘ﬁgfbéd’r? %gﬁ %%g&”"&?gf’ ’6@?‘? CBH%"C?“QErb{?P?ﬁ‘F?’aEWQeC&PBUWd and
out si de the dtﬁ‘éi&fondécﬁlmtt?ﬂie ®AGwN lnuthesarb&bané icaliplingVBo7hi Thed BoAxUsISévée311
di aneter. g%q Bre(east one transfgort conduit 608a-608f extends fromthe

first end 6 HELlk sopmEsend BBlinnghin at ithaeernd Padewnsireapaeid Midondui t
608g- 608i Mayatb€ WithtRé fip PRFRINSS 10SGTARE Mehd! $heeVRes3BR b b 3R %brevent fidid flow

between the coax sleeve 311 and the load sleeve assembly 303. However, it is not
necessary for loads to be transferred between the load sleeve assembly 303 and the

coax sleeve 311.

[0068] FIG. 6 is an isometric view of an exemplary embodiment of a torque
sleeve assembly 305 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, 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.



1006911 n sone enbodi nents, the torque sl eeve assenbly 305 has bevel ed edges
616 at the upstreamend 602 for easier attachnment of the shunt tubes 308

t her et 0. Wbeogrwwdaor ed enbodi nent nmay al so i ncorporate acplusea@l7ior3s7nf

radi al slots or grooves 612a-612n, wherein 'n may be any integer, in the
face of the upstreamend 602 to accept a plurality of axial rods 312a-312n,
wherein 'n' may be any integer. For exanp £, the torque sl eeve may have
three axial rods 312a-312c between each pdair of shunt tubes 308a-308i for a
total of 27 axial rods attached to each torque sleeve assenbly 305. O her
embodi ment s [#889]i nclrugemgop@bodiments; \ipe teraug siegvupi ﬂiﬁﬁﬂtﬁ*ﬁaépf’dﬂai‘fahﬁ‘(ﬂ'edr ods

312a- 312n beéd;gggmeaéihhg%' tr95 %ﬁuf‘éozttbﬂ%ésé%ﬁaé’h%m &Wg@r{ﬁl yﬂ%g%%nay

enbodi nent s t he resen ues e torque sl eeve as
preferably Hber@bverwﬂ weéartmwdlmentheabalsemcpepowg anlunalntmqﬁgacﬁqummani sm

t hat transf r f agdy. C

cl anpi ng, rc?'nJeg é,:ﬁgrélg wﬂ&ﬁg‘aﬂsméﬁbé QR ‘{b%rr 'nﬁégééf %&em%t end

mec halni sm f cﬂOthor’qﬂbceFtl amltgbluts cﬁ@uiﬁemdsdmm&?nt Whem%"i@’t e any m‘t@ger.h
exarrpe,atrueo,trou the tor sl eeve 305 into the
bagepi pe 305" BETBIEaHIS o eSlpeyeTay Br ik FeseSua ro0s ST3rcH RRSHaER §#chol es
614a- 614N, ht & dhund tudEBY308A-3URY for GSISI of PEhYBERJSNtaeRSd ICaRERGRPZ and
the lip portion 610 to accept threaded fasteners therein. For exanple,

there may beéleavaashemMbly 3@§4é3te§uemb¢dlmﬁnt§én@f loglpée 6PNe Hneetwos pasedningual | y
around Lhe Qhier 6t LAUTOEL 875R3PIn BURLPLAIP GRAERARBE Bhda I8 HOUever

It should be note ers an |gura I ONS s 61l4a- 614n
may be utilized to practice the present technlques 1007111 n sone
enbodi nent s [607G]he pr sseet etrdotiments of t the pneamtptdchmqueb fihe Kbrwecsleed t S

305 10 be oBPaBRy e aenBEe AR R EReRY (@ BesaPir GRRAT R Y05 .

The shunt t uvheshadBfnt3R8danefees esradlfiorhavie b'mdsutbqué&nhérr eGéh a8 Wy waldiagd ar e
posi tioned around the basegﬂﬁe 302 a subst ntlal uaI intervals to

Dbl Lo o B A Ban BEATET Bears kaSURE (8/Arhr OhRGVSIRITRY MESHRRBIOB00.

The condui t scofpfaingOfhiis *BANEHBA1 ig U4 &FreaBe®FBEtBRGTY fat eRahple? d RqeoWaR! r eam
ends of the shunt fubes 308a-308i, the size and shape of which naé vary in
d

accordance WhioHab e Jpraverlequeagsnenthly 308 inta t@?%P@Pedﬂ’@ pPesfeiaplyq the
enbodi ment ubNGdidCastietbly HIRBRS radANRbiIES 81 dni B ing
conduits 6038%160& ?Never yl t sh ou? be - Z%Q-Gilﬂgqgﬁ re1ﬂat g‘ng nunber of
packi ng and mteawspctwee@omdmnsgemwmsqa and thedipt portio 640 do Bheepb dhreddeds of
the present f&&%ﬁé}ﬂh‘@érn, For example, there may be nine holes 614a-614i in three groups
of three, spaced equally around the outer circumference of the torque sleeve
assembly 305. However, it should be noted that other numbers and configurations

of holes 614a-614n may be utilized to practice the present techniques.

[0071] In some embodiments of the present techniques the transport and
packing conduits 608a-608i are adapted at the upstream end 602 of the torque
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



[0072] I n sone enbodi nents of the present techniques, the torque sleeve
assenbly 305 may include only transport conduits 608a-608f and the packing
t ubes 308w020@l06oEry term nate at or before they reach tireTaseand2zmnt 604 of
the torque sl eeve assenbly 305. In a preferred enbodi nent, the packing
conduits 608g-608i may term nate in the body of the torque sl eeve assenbly
305. In this configuration, the packing c$ duits 608g-6081 may be in fluid
comuni cation with the exterior of the to %Ue sl eeve assenbly 305 via at

| east one perforation 618. The perforation 618may be fitted with a nozzle

insert and d'oftibat PWWB?@?&W%'"&@H"C‘@”@H% cq ynay be tizedte aehieveni s

permts a f|th|ége|f|éf@y\loftﬁg(bpes%ﬁt@cgﬁ,g1y slurry, to exit the packing tube
608g- 608i through the perforation 618, but prevents fluids fromflow ng

back into the cking conduit 608g-608i through the perforation 618.
[0073] In sorfﬂﬂ&ibodlfhéﬁﬁ@ empedimantfu of dhe avresent steptnigueso 3herdtprauer siheve

consi st of i I f

G053 0081, heh gD riveufAl, ol U rstisdotcohdufy qosathofs shdhCATRMG ooy, oy
i ncl ude a we08gt308i Jnayftetrhivaterat e iefdre diveyi reaers theer second ead 604, of ttieetorque
downstream end of 't of . th flrs oi nt. asse 0 be
oper abl y attée@(&fsfﬁmaf?’a@?hﬁ‘eﬁﬁé e’é%%ﬁ@@??'m“ 8@‘3"%%’5&%@8 %Qgﬁgned
connecti on, rady RifPatePNAE BotPaf thendlquediddie Fe8smbly 30530 taé cbrlif@usa%ﬁnd

j oi nt asserrbly 300b. Al'sqo, an inner |1 p of the coax sleeve 311 of the

second j oi ntth&PaeR gonditits 6A8GE08}imay bevin flyich commuynisatien withrthe exterigr alie
sl eeve assenpi ¥?ragé sRevk ré%sén‘gb@t%dSO%Qtat FeREBRL leﬁfg%gh %1§“C‘Fhé\la\g rafioh O

prevent fluid flow fromi nsi oi nt asse to the ore
annul us 114 &dgnay bei fﬂ@dbfeth/@enntlmmse@and 2l bask §o® prevention devuce)(nthl"lqwmeve

assenbly 30 r ds to b tran ferred
bet veen’  he 1? SPAAIUE; t el BRb(IRIE308] ¥ » QLeveb 8Py B o s BRABE )
7 is an end 608gv808i tmougixmemeﬁbsatlenmmhsmrpre\@htsdnmsoﬁomIﬁlewpigtbakurttytma‘
nozzl e rings 310a-310e ilized in the prod i system 100 of FIG 1 and
the joint as&?&#ﬁgfo@&“ éﬁdﬁ@ﬂ“g'ﬂ%@eﬂ?”&@g ﬁigrce with certain aspects of
the present techniques. Accordingly, FIG 7 nmay be best understood by

concur rent | yjoy7HW ngh Bbide- eaqba&ﬂne%& Jhe toRYuB gamila%blgeiw $na§10fuﬁﬂ¥r or
all of the plurality of nozzle - - rln%a 310a- 310e ut w |

referred to 9qBsiskefialp agrtlﬁazszpeanﬂuaqglucaity of Tyi fiayy shannelsrP83698]. sWah@am ed
d f
breferably. Thar8seepnd|aRHaRsat6y 3955 6hPSogt ufBmaliiude RaRn Bl |

accept the a;treSemmchorqeestamt:omnﬂnted?,ﬂ&adm&treaﬁaeﬂd ohharbelseﬁﬁdaoz&mhe
extends thr e nozzl e n 0 fro U mor, first end to a
downst r eam \r SJ&E1 r?as%'ﬂély ﬁc?lra &53#%8&?(? I %tﬁgﬁefgg%g 30B[eadef] LORRSIPR. i ng
310 i ncl udes,vmewwmengomrfaﬁ@h@d E@ﬁ%c?@r?cor cEﬁ@rhcdmb@uoﬂQPé)r t0fe edupRiyds
froman outer SL#I‘faCE of the nozzle_ring toward a centra oint of the

nozzl e ring 1 Ptithe erONABINEASEMRAC Y. A'E&c?f‘ WB?%"W@@QEFG% siegy@ Pl brls
with or intQqre8etshd jBint b@@e‘iﬁblf%bbb%dté{s with énefip bsr%ﬁ ggg%(g]@fw?ﬁue di@éas 704c

such that they are in ow conmuni cati on. own) nay be
i nserted i ntagsemby wélq,f the Siest Totcassamblyt 300a ia spich eefvaysasapppremtéjgaufw a

shunt tube r. 0 t osite
si de of the?fgﬁgnn%&% the ?‘ﬁﬂlﬂ—%gr% @?ﬁaﬁﬁdgnne\wg$8fa-§w9 hh@?ﬁé‘mz’}rﬁ‘g &?Wé) ering
hol e 702a- 70Be, cohhesleeves3111 mdam'neomtduet slééﬁaagﬁéinblwdosrldll-r@vévenm isheot
channel wall_ throu t he e rin out | et 706a- 706

central axi é’eﬁ??%ﬁgg%l p E%n% rp‘?dgbequg ttoéqu ?%Veoﬁssﬁﬁélyh@% and
702a- 702c. kRsbostdledvetafae 308g-308i inserted through a channel having a

hol e 702a-702c includes a perforation in fluid flow comunication with an

outl et 706a-706c and each outl et 706a-706c Preferabl i ncludes a nozzle
i nsert (not [Q%w,n) _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



100751FIG 8 is an exenplary flow chart of the nethod of manufacture of the
joint assenbly 300 of FIGs. 3A-3C, which includes the coupling assenbly 301
of FI Gs. wWO24@/060471@ | oad sl eeve assenbly 303 of FIGs. S5AcHRSard/obdse2 t or que
sl eeve assenbly 305 of FIG 6, and is utilized in the production system 100
of FIG 1, in accordance with aspects of the present techniques.
Accordingly, the flow chart 800, may be ﬁgft under st ood by concurrently
viewing FIGs. 1, 3A-3C, 4A-413, 5A-5B, ant 6. It should be understood that
the steps of the exegBIary enbodi ment can be acconplished in any order,

unl ess ot her{98 319334 Pe i uf willTbr: referremble hesegftar as noaggle riag |3y 0aThereorzieying | oad
sl eeve asse | ﬁ?l’?écp ﬁ‘m%? ' ; ' - Ihol O t he
mai n body ponjrq P %{%ﬁgigtg?éga?g“ asfsyeﬁr%b y (F)}gglgk E%}'&é;g%ééi%ﬁ&??usbt%gghgs

t her eof , op&i08hl.y Paefecabhy, the aozaie og 340 eechedessatdeddt yon8hahaeli 70gdaa04i wast
one conduit 6 -608i. to .the nain bod orti.on_of the joi enmgl y, 300 at
or near the aé;g%%nt eeﬂde?ﬁe‘?r@of?urﬁﬁﬂb%égeﬁéb 'aF?%ﬁFﬂZﬂei @%ﬁ'%ﬁ?hggs@enm y
301 to at | amdugh-th@thozzla My BHOTFrodh dnhepdtidaii of Miestadnd fe an@éwhsred &ortion
of the joint assenbéy 300, wherein the coupling assenbly 301 includes a

i

mani fol d redPEMNBE3di 4| €AY PABINICHRMANBIZI0BL e norzieHngy Akinedga e
transport CcopdHingSr AoRka7dZacr 022! E;]é%ﬁ Ho%?‘ioﬁé-?sf@eﬂéﬁmn@{ﬁ\%@%ﬁg@é}%jﬁ

| east one conduit 608a-608i of the torque sleeve asse
some enbodi teengzalé rinhdowandsa sentral point @fits, nozte timglBYO iuthe radimpdinestis. ar e

provi ded 80 ~ e r n 04 t basepi pe .302.  The
coupling SO%al%g%gtPé[’ Z%%z%@teg%&% Wgﬁ §ga?%r§%$% %@fﬁ??@a @Ey?.téﬁ'ﬁgleﬁgta Sl eeve
assenbl y 303hasndli7odd-7088 duchtthat thap aps peflddAoancbrirenisation. SAveRigesae™ent s
314a-314n are nmounted, The tor; ﬁ’ﬁ sl eg‘\élee 23&@%?305 is fixed 828 to the

|

basepi pe 30ZNOYWRL May,Be i Atpriedsif, £ach weh 8§ a forge ih@PRlsS:| e
openi ngs 31QRantPe %&t%ﬂ@lmgotzo%?:%resm@ tH Ghht StUBE V08 SRR RIgYingRIhave

transport conduits 608a- 608f ut may or may not have pacCking conduits
608g- 608i . PPEYSItR §ide optherchaneael wallk egeh neh?94a-704) having japiimterferingenbl y
300, the se ) t:hr, [ |

| nspect ed ngPIezg(?iaétag eé?ﬁ%gr'gsa%%ga:h eﬂr?ft?gﬁ %?gg%ggtseé@ﬁ%?@ﬁgw&fﬁg% \%1": | oad
sl eeve asserthrioygli3dBe roazlguring Be@v eTles vatidtl 70620H6cnbas laeceritmat axis 1&rentOe,

centralizers 3l6a:316 and d.ripgs 0 r osjtio 4 onto
t he basepi p@em,%lclg[laé?%;%ﬁp\f\%bam; Pﬂ%ﬁd‘wﬂ?’}hf% "%?fg‘ %H'UL?JL?%&%%&'
308a- 308i arigsertetitRduyh Hﬁhdn@&ﬂaﬁhf@%leﬁﬁz}ﬁb‘)% PRRidas al preforationl iR T
first end of the basepi pe 302 and the torgue sl eeve assenb?r/qGSOS at the

downst r eam JPWsERFRENIERHPNONith AR oHiRlN96a 080 2nd @3ch ouielst06341066 paeferably

place, the ghupiesidRS1e3AES FRBsnAHH. tack or spot wel ded 806 to each of the
| oad sl eeve assenbly 303 and the torque sl eeve assenbly 305. A

non-destructive pressure test is perfornmed 808 and if the assenbly passes
810, the nmard0Edt ur FKy Hisose sxewmplary Aowshartfof tthe matkeddf ahufacture ofthenel ds

that failed j&ﬁteaés%ﬂ?cjlf %ﬁo %]f?FIéQ.%AQStC‘?%H?& ﬁ'lgﬁdes the coupling assembly 301 of
FIGs. 4A-4B, the load sleeve assembly 303 of FIGs. 5A-5B and the torque sleeve
assembly 305 of FIG. 6, and is utilized in the production system 100 of FIG. 1, in
accordance with aspects 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



1007810nce the wel ds have passed the pressure test, the basepipe 302 is
positioned to expose an upstream end and the upstreamend is prepared for
nmount i ng Wb2o0dsyeed7eani ng, greasi ng, and ot her appropri aPeTpSe@anaieron
techni ques known in the art. Next, the sealing devices, such as back-up
rings and o-rings, may be slid 814 onto the basepi pe 302. Then, the | oad
ring may be positioned over the - 29 - p%iepipe 302 such that it retains
the position of the sealing devices 814. Thce the load ring is in place,

t he coupling 307 may be threaded 815 onto the upstream end of the basepipe

302 and gui cePgtion of thetfirstragrof the eaimBedy: rattiomefdhe irint assemblmd 0 wheein he

| oad sl eeve S v 3 I, 9RhANT; oad tJ4 t e 816.4, i

manuf act ur ertﬁénagawlé g??e(ﬁtg IY hgbroggmgféeege ngdsngglgbpgé'g@%& I nﬂ?l Ji&‘ﬁg’%‘” he
rest of the caswauridatipnovithrthe ipackiog Rog transpypriznvddoits 508a-508ilof thelldads sieévet hat

t he | oad sl eeve IS inst the load ri j i S against the upling
307, The mafSPaEPY 08 s RE L Irebl ore Sotiiul Stael drdn Tl nESie SRR On

t he aperture®ssl4a-514n, wherein 'n' nmay be any integer, of the |oad sl eeve
assenbly 303 and nmount torque bolts 818 to secure the | oad sl eeve assenbly

303 to the basepi pe 302. Then, axial rods 312a-312n may be aligned parallel
with the shuf976lubeln 3tsae 3emPodimentie| Afethes 1reseiito t9rMBIGUSE dbe s INgividuah t he

downst r eam edaﬁqrfaheﬁ@learé BARi a2 8 B uAtedoh of %ZR% %‘{fﬁhé B3eBipb 302! 0ds

312a-312n are properly Secured, screen sections 314a- may be nount ed
820 utili zi nidieacosialing 307 iscattached 846 arddhe akals ate MESNET BtV wiThe loacglegvend

The Tirst ndoartofd3ig pitd o116 REBaeaiiR SFon e Sl S4ieRSRMRN e
second nozz|34niarg rBdutted.t Mhesorueckleayz zdssemblyB0FLi6 Hixed 82Beo teebasdpipeer

316a and the third nozzle rin ¢, and so,qn to the torque sl|eeve
Ssconbl'y 30202nHe cqurng PermEy 302 s eatEmied B30 cand Be: BarERIRpINGR 1188

al ong the Im@bmret:oﬁqb%téd)m.l gﬁ?ﬁﬂ&&é’s@% asdefbiEmdy hald fraR®pbrt dPBUIRE

wel ded into place so as to ho he sand screens '314a-314f in place. The
manuf act ur er608a;608f dwk man@r stayaoh have papkingecopaeitscd08eidii ng and

configuration 822. If a wire wap screen is used, the slot opening size my
be checked, t hi t ' i or. ' t d
‘ings. 11 i HOTng T3 sieeal pindé cPRRhLGEEHNG Biloirk el Yo f1E L8l

conti nues, «lufaces smg thHreadssatr esshseralr & the paseppk 802 aheinspetéd &8 Serdidhes300 i s
scrapped 826, The downstrgam end qf sepi 302 i repar ed faqr unti ng
327 by cl earThS. gt SIS heforensease i POEo e Tresload siesa s roRy Ban i
known in t hesigeve. adiekibly B0S, A&2ld ABigs8104-8%0e, Setpkrafiferd3qba36d BAS wand
o-rings, may be slid onto the basqed)b&g 302. Then the torque sleeve assenbly

305 may be fringadngt shovy rRE@ Pasiton oRstepiRzeerpe 308, areterably by sidiRger to
T ached, -t R S R S B R R e e B S P82 and
t or que sl eewpstsaornifiyst 208 ohtie basepipe 30&tand iee tofque sleeve3fssembly 305 at the
downstream or second end of the basepipe 302. Once these parts are in place, the
shunt tubes 308a-308i are tack or spot welded 806 to each of the load sleeve
assembly 303 and the torque sleeve assembly 305. 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



shown) may be mounted and tack welded into place. Note that the steps of
fixing the torque sl eeve assenbly 305 and installing the seals may be
conduct edwbeabevsoi’be axi al rods 312 are wel ded i nto pl aeeT8K2007[02538D] The
coax sleeve 311 may be installed 830 at this juncture, although these steps
may be acconplished at any tine after the | oad sl eeve assenbly 303 is fixed
to the basepi pe 302. The o-rings and backg£ rings (not shown) are inserted
into an inner |lip portion of the coax sle®ve 311 at each end of the coax

sl eeve 311 and t_or%ue spacers 309a-309e are nmounted to an inside surface of
the coax sl &@seripa BOZsuch Maidt retaing therogition b the sealingusleviceh814heOpee theend of

the torque ; - Lt i ] Oi nt
bl y 00 Rbicis i BRce AAE Bk 309 A Y rdadBy 898 bheAf SGdim b ©) 1
coupl i ng BQIhabdsepémﬁ _aekand\guklecpim (rioealpbm)rawmsa'rted into tiop) epdicdatrs el 6f

i oo’ e B8eS8rBEb FesbRBR, BoPHAGE. b, DG LR HBa A S i
coupl i ng 30mariddaeirer ma'yrth@melidermé%ddeﬂewm:amagtha(imdmgqneQéstfoln@het orque
bolts 410 termnate in the torque spacer 309a-309e and ot hers extend

t hrough t he as8¢Mbl) QyRidle bagkyp-rivgRndicyting seals 8HugHahiiBatdbe loagstreyve AR ist i me
after the s ; - ; ' ,a0ih

ot epare ¢ he arsl HeRda dd it sBaal B8 cBL IR a0 RS e g ien g
a wedge ( notdridhelas)infostheriasepipd 302ttbroggh thehaparture 81463040, odwrein ‘moand t he

outer di aneter . n e rin O0a- eratin force inst each
packi ng shunbt% ?'?}Lénﬁ%ég-géé{cﬁ !oa?hsg%%]et %%éﬁﬁlgg&??naema@aatf)mug ?ﬁ'%g@an%
pressur e t esecoeythbdombsldevd askeddly 303ito tHe [aepipd R4, THene apiactods 12aunt

t ubes 3089-30§iB ar eﬁger.f or ated 838 bﬁ)@dri I1ing into the tube through an

out | et 706a-A8BdMAY Re abaned. el Wit Hisothumk ftbes 08881 AR weldpd 19 into

perforated yeforfigsitts i thBidowndirédin 8ndl 87 hefodd d64Ve a%@gmﬁlg%@?' e insert
housi ng (not shown) are installed 840 into each outlet 706a-706c. Before

shi pnment, the sand screen is_properléapackaged and the process is conplete.
[0082] FI G d00B]an Exeepharaxial ireds Shea-B12n are@roperiyiciecufedpsewgni sagtions

Lo ocer bonylb ] Ay BE EGHAE 40 UHET KRk Bty 20 BAEAY ™
t echni ques. LANESLATAYMjre wiapssdndoseredrar The vdand Fscreenr willeaxterdi fromltite iedder ence
nuner al 900,s|er£%¥ aggembly 303 to the first nozzle ring 310a, then from the first nozzle ring 310a
to the second nozzle ring 310b, the second nozzle ring 310b to the centralizer 316a
and the third nozzle ring 310c¢, and so on to the torque sleeve assembly 305 until the
shunt tubes 308a-308i are substantially enclosed along the length of the joint
assembly 300. The weld rings may then be welded into place so as to hold the sand
screens 314a-314f in place. The manufacturer may check the screen to ensure
proper mounting and configuration 822. If a wire wrap screen is used, the slot
opening size may be checked, but this step can be accomplished prior to welding the
weld rings. If the sand screens 314a-314f check out 824, then the process
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



- 31 - best understood by concurrently viewing FIGs. 1 and 3A-3C. The
process generally conprises naking up 908 a plurality of joint assenblies
300 i nt o wopnesdeei’pon tubing string in accordance w th trhe/ysc@senic?2

techni ques as di scl osed herein, disposing the string into a wellbore 910 at
a productive interval and produci ng hydrocarbons 916 t hrough the production
tubing string. [0083]In a preferred enbodirent, an operator may utilize the
coupling assenbly 301 and joint assenbly 300 in conbination with.a variety
of well tools such as a packer 134, a sand control device 138, or a shunted

bl ank. The SPerat BTaVrP&mePﬁ\?QIa"Ha‘@Rk welled intgrriage: oNotsr thabihesteps efifixing

treat ment 9%de tt&qaefswevatdseanb)@lm &Wun%l%ﬂlhﬁttbfe @Eauaaﬁw Be cbﬁ&méd:ua@rﬁrémom
in the art, such as those described in U S. “Provisional Application Nunbers

60/ 765, 023 dhelagel rpds 312 are welded ingdplepe 849.esent t echni ques may be utilized
with alternate path techniques, they are not limted to such nethods of
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into the coupling 307. However, in one preferred embodiment, a portion of the
torque bolts 410 terminate in the torque spacer 309a-309e and others extend

through the torque spacer 309a-309e into the coupling 307.

[0081] Any time after the sand screens 314a-314f are installed, the manufacturer
may prepare the nozzle rings 310a-310e. For each packing shunt tube 308g-308i, a
wedge (not shown) is inserted into each hole 702a-702c located around the outer
diameter of the nozzle ring 310a-310e generating a force against each packing
shunt tube 308g-308i. Then, the wedge is welded into place. 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 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



[ 0086] Wi | e the present techniques of the invention may be susceptible to
various nodifications and alternate forns, the exenplary enbodi nents

di scussedwabhossaeherve been shown only by way of exanpl e. pEHmmEsSz@7/023672 shoul d
again be - 32 - understood that the invention is not intended to be
limted to the particul ar enbodi nents di scl osed herein. Indeed, the present
techni ques of the invention include all a%fgrnatives, nodi fi cati ons, and
equivalents falling within the true spirit and scope of the invention as

defined by the foll ow ng appended clains. - 33 - CLAINS
y best understood %y cgﬁcurrently viewing FIGs. 1 and 3A-3C. The process generally

comprises making up 908 a plurality of joint assemblies 300 into a production tubing
string in accordance with the present techniques as disclosed herein, disposing the
string into a wellbore 910 at a productive interval and producing hydrocarbons 916
through the production tubing string.

[0083] In a preferred embodiment, an operator may utilize the coupling assembly
301 and joint assembly 300 in combination with a variety of well tools such as a
packer 134, a sand control device 138, or a shunted blank. The operator may gravel!
pack 912 a formation or apply a fluid treatment 914 to a formation using any variety
of packing techniques known in the art, such as those described in U.S. Provisional
Application Numbers 60/765,023 and 60/775,434. Although the present techniques
may be utilized with alternate path techniques, they are not limited to such methods

of packing, treating or producing hydrocarbons from subterranean formations.

[0084] It should also be noted that the coupling mechanism for these packers
and sand control devices may include sealing mechanisms as described in U.S.
Patent No. 6,464,261; Intl. Patent Application Pub. No. W02004/046504; Intl. Patent
Application Pub. No. WO2004/094769; Intl. Patent Application Pub. No.
WQ02005/031105; Intl. Patent Application Pub. No. W02005/042909; U.S. Patent
Application Pub. No. 2004/0140089; U.S. Patent Application Pub. No.
2005/0028977; U.S. Patent Application Pub. No. 2005/0061501; and U.S. Patent
Application Pub. No. 2005/0082060.

[0085] In addition, it should be noted that the shunt tubes utilized in the above
embodiments may have various geometries. The selection of shunt tube shape
relies on space limitations, 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



1. Ajoint assenbly conprising: a nmain body portion having a first end and
a second end; a | oad sl eeve assenbly having an inner dianeter,
wher ei n twe 2@agogbeeve assenbly is operably attached tectrhms2evaiossshndy
portion at or near the first end, the | oad sl eeve assenbly including at

| east one transport conduit and at | east one packing conduit, wherein both
the at |east one transport conduit and thﬁzat | east one packing conduit are
di sposed exterior to the inner dianeter; a torque sl eeve assenbly
haV|ng an inner dianeter, wherein the tor ue sleeve assenbly is operably

“attached t dnOgestops thalothe inveptiom '%t”QSr'“Fﬁé’Q?dtt}‘?e bg e inpitey éﬁdthet Raticdaque

sl eeve assergmpodifiéntd tistostl héreiml HiRed Ot bleseMRicRhiBuédI@f Me iR@AtiorPNe
conduit is disposed exterior to the inner dianeter; a coupling

assenbl y opdn@udsalhalieseativesrodifications tang essivalests faling withinithe true gpirtand he
mai n body Paichh@B thlifiehfitiphs BERIRHIFTRE YolbRf fiBlack gHRL I ng and a

mani fol d region, wherein the manifol'd region”is | ocated 1 n an annul us
exterior to the coupling and is at Ieast partially defined by an exterior
surface of the coupling and the manifold region is configured to be in
fluid fl ow communi cation with the at | east one transport conduit and at

| east one packing conduit of the | oad sl eeve assenbly. 2. The joint
assenbly of claim 1, the coupling assenbly conprising the coupling and a
coax sleeve, the coupling having an outer dianeter and wherein the coax

sl eeve is disposed substantially concentrically around the outer dianeter
of the coupling, the volune between the coax sl eeve and the coupling
formng the manifold region. 3. The joint assenbly of claim2, the
coupling assenbly conprising at | east one torque spacer positioned at |east
partially between the coax sleeve and the coupling, wherein the at |east
one torque spacer is operably attached to the coupling. 4. The joint
assenbly of claim3 wherein at |east a portion of the main body portion is
a basepi pe having a first end and a second end, wherein the basepipe is at
| east partially disposed within the inner diameter of the | oad sl eeve
assenbly and at |east partially disposed within the inner dianeter of the
torque sl eeve assenbly, and wherein the coupling is operably attached to
the first end of the basepi pe.



- 34 - 5. The joint assenbly of claim4, wherein the at |east one
conduit of the torque sleeve assenbly is conprised of at |east one of
a transport conduit and a packing conduit. 6. The joint assenbly of
claim$5, wherein at |east a portion Qhsthe main body portion having a
primary fluid flow path assenbly and an alternate fluid flow path
assenbly, the alternate fluid flow path assenbly configured to be in
fluid fl o@LAMSBUNI cation with the at | east one transport conduit and
at | east one packing conduit of the | oad sl eeve assenbly and the at

| east one transport conduit and at | east one packing conduit of the
torque sl teve Apsdabigmbinwbmnmisingt he basepipe is the primary fluid

fl ow path ass 16, wherein the

| oad sl eeve ag;g@% bOdﬁgoggﬁhb%%%{%?gﬁd@Ay? 8(L;O%%h{]r’]he | oad sl eeve
assenbly conprd %aﬁgslae\sm@maﬂ@iy peving am Eweedigimeter adieedin yhe lnagasideve
around t I f
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assenbly of cl'aim 7 wherein the alternate fluid flow path assen%?y 'S
a doubl e-SRaAviEAreSlisResel SPEEd hgtesdiametary concentrical ly around the

basepi pe. 10.a fheud abdle é’s‘iﬁﬁm}' Havily & mhaa SamelPWisdr8e thd tdr@ibs?gle@%e
nozzl e rl%%gmﬁw ng@an i nner. dianeter axially ori ented channel s,

at |east b52% PRETRP Gttacheg; tgﬁ%%@@'”a‘?‘lﬂ!rﬂ?”ﬁ’“;ﬁir"tr NGAN 1BF SEFRD b%{E'eEhepe

and bet wegryue mmdv@ads@ﬁwmmmg%aﬁt afslcdrivaitvaridiein ted aEéSstane BRI
wher ei n thﬁﬁchanneis epﬂqﬁg | east two shunt tubes. 11. The
joi nt assafBPYSasrexqriar "15‘8 I"‘mg ®fg two nozzle rings, wherein one
of the two nozzéeuplinggssehty mra&il;omhewltoaatn@dst bqadpnopmfthecfmst end of the
conflgured?toqre elyve ce nt alizer
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conduit o eve asse
configured to be in fluid flow communlcatlon with the at least one transport conduit and

at least one packing conduit of the load sleeve assembly.

2. The joint assembly of claim 1, the coupling assembly comprising the coupling
and a coax sleeve, the coupling having an outer diameter and wherein the coax slesve
is disposed substantially concentrically around the outer diameter of the coupling, the

volume between the coax sleeve and the coupling forming the manifold region.

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 sieeve 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.



- 35 - remainder of the at |east two shunt tubes is in fluid fl ow
comuni cation with the at | east one packing conduit of the |oad

sl eeve assenbly and the at |east one packing conduit of the torque
sl eeve assenbly. 13. The joint assenBhy of claim 12, the at |east
one shunt tube in fluid flow comuni cation with the packi ng conduit
of the | oad sleeve assenbly conprising at | east one perforation
configuresl to Trecjlnt taas@ntihef pasﬁagevmfem thel disleast! arer cagiuib rof dhichirque

| owabl ; nbley. of claim 8 conprisi
Dl a1 £y e SEo g coghaflof FieE RPN Jonol fufuf SR 4 Padihe”

subst ant i @indyit.adj acent to the basepl pe and substantially parall el
wth the at | east two shunt tubes 15. The joint assenbly of claim14
conprising a weld ring disposed substantially around a portion of at

| east oneb.of tHe jpiobassenhly dskémBl yhereinet lamstiaiporibr of/tbe azaie hbdyyportidne

at | east @vﬁg[ﬂgéﬁrﬁ&gﬁ‘lv\ﬂg‘lompﬁatﬁagseméMH Qlﬂerﬁzgfgq’l@efﬂow GPC]?% agsdfhbl )P itl'rét

assenbly o erein to at
parti al | yalterpde)Buid flowesdt asneabbf carfigurpf ie ae |fft gvul@xﬂoummmqm@bon wm the
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around t he basepi pe, engg%es at least one of thé plurality of axial
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screen is one of a slotted pipe, a sintered screen,
st and- al one screen, a nenbrane screen, or a wre-nesh screen.
7. The joint assembly of claim 6, wherein the load sleeve assembly having an outer

diameter and the load sleeve assembly comprising a shoulder portion extending radially
outward around the outer diameter of the load sleeve assembly and configured to

support a load.

8. The joint assembly of claim 7 wherein the alternate fluid flow path assembly is at
least two shunt tubes disposed substantially parallel to the basepipe.

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 8 comprising at least one nozzle ring having an inner
diameter axially oriented channels, the at least one nozzle ring is disposed around a
portion of the basepipe and between the load sleeve assembly and the torque sleeve

assembly, wherein the channels engage the at least two shunt tubes.

11. The joint assembly of claim 10 comprising two nozzle rings, wherein one of the
two nozzle rings has an elongated axial body portion configured to receive a centralizer

therearound.

12. The joint assembly of claim 8 wherein at least one of the at least two shunt tubes
is in fluid flow communication with the at least one fransport conduit of the load sleeve

assembly and the at least one transport conduit of the torque sleeve assembly, and the



19. The joint assenbly of claim17 wherein the sand screen is a wire
wrap type sand screen. -36- 21. The joint assenbly of claim?7
wherein the alternate fluid flow path assenbly is a doubl e-wall ed

pi pe di sposed substantially concentrigglly around the basepipe. 21.
The joint assenbly of claim4 wherein the coupling is operably
attached to the basepipe with a threaded connection. 22. The joint
assenbl y refmattider of the \aheaetj twOeaorlft tobest i én fidid Adw eadlmanidatidnevigemend leasd

of the base are | to recei ne_sealing r.i.
05, Tre. Srhakodeinf e bas sedd ASRubl PerEdbed Al PSuirhabi O
at t ached the tarhee Hesemspemblyt h a t hr eaded connection. 24. The joint
assenbly of claim23 wherein the coupling includes at |east one

socket di sposed around an outer dianeter of the coupling.
13. The joint assembly of claim 12, the at least one shunt tube in fluid fiow

communication with the packing conduit of the [oad sleeve assembly comprising at least
one perforation configured to facilitate the passage of fluids, slurries or other flowable

substances.

14.  The joint assembly of claim 8 comprising a plurality of axial rods, wherein the
plurality of axial rods are substantially adjacent to the basepipe and substantially parallel

with the at least two shunt tubes

15. The joint assembly of claim 14 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, or any combination thereof.

16. The joint assembly of claim 15 wherein the weld ring is positioned to at least
partially engage at least one of the plurality of axial rods.

17. The joint assembly of claim 18 comprising a sand screen disposed around the
basepipe, engages at least cne of the plurality of axial rods, and substantially encloses

at least a portion of the at least two shunt tubes.

18. The joint assembly of claim 17 wherein the sand screen is one of a slotted pipe,
a sintered metal screen, a stand-alone screen, a membrane screen, or a wire-mesh

screen.

19. The joint assembly of claim 17 wherein the sand screen is a wire wrap type sand

screen.

20. The joint assembly of claim 19 wherein the wire wrap sand screen is fixedly
attached to the weld ring.



25. The joint assenbly of claim 24 wherein the coax sl eeve includes
at | east one hol e extending through the coax sleeve in a
substantially radial orientation. 26. The joint assenbly of claim?25
wherein the coax sleeve is operably akgached to the coupling by
engagi ng at | east one connector through the at |east one hole in the
coax sleeve and into the at |east one socket of the coupling. 27.
The j oi nt2Mfassemd jpinbassehblyaf2baim vewedraintthe altdrmite disld flomepatio asseeindy isizs

. - o] f .clai i h
ot 0 292 bl ST Bl BBl hShablat e, e

spacer. 29. The joint assenbly of claim28 wherein the at |east one

torque spacer JrHIaCj'oMi’%?e%bl:} 89&%#2%&&#%@&3@% }@hfde?édeiy LRGnal 1 gast
one indentation i's configured o engage the at Itast one connector.

- 37 - 3wesefine Withiarthreaderbedsingctioh. cl ai m 28 wherein the at | east one

t orque spacer includes two indentations, wherein one of the two

i ndent ati ons extends through the torque spacer and the second of the

two i nderd4at i o jeirt 29sg@bly i 6lainh & wheraiu eachpd dhe first et angtiilee $esiond end of

assenbl y g bGb&id dreloBfidurtidtd réedheafl iaisisheicaRseh. ar ound the first
end of the bagggg%eegndqgubsténtfalIyaadjacenﬁﬂfﬁg%he | oad sl eeve

assenbl y.
23. The joint assembly of claim 4 wherein the coupling is operably attached to the

basepipe with a threaded connection.

24, The joint assembly of claim 23 wherein the coupling includes at least one socket

disposed around an outer diameter of the coupling.

25, The joint assembly of claim 24 wherein the coax sleeve includes at least one

hole extending through the coax sleeve in a substantially radial orientation.

26. The joint assembly of claim 25 wherein the coax sleeve is operably attached to
the coupling by engaging at least one connector through the at least one hole in the
coax sleeve and into the at least one socket of the coupling.

27. 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 28 wherein the at least one torque spacer includes at
least one indentation, wherein the at least one indentation is configured to engage the at

least one connector.



32. The joint assenbly of claim31, the |oad ring having an inner

di aneter and an outer dianeter, and at |east two inlets between the

i nner dianmeter and outer dianeter extending axially through the | oad
ring. 33. The joint assenbly of claigy32 wherein at |east one of the
at least two inlets of the load ring is in fluid flow conmmrunication
with the at | east one transport conduit of the |oad sl eeve assenbly
and at | e3®xt orte joint bhsendtly biedsim 28vwwhemireths adfledshend aghe spager imcludes

fluid flow c ication at . l.east ane ckin nduit of the
| oads1 ectie HERNGRE Wt bhpol 8 o ingERBlorR Fudag Flphrg8e fitule fhackine
at | east amidhefetdnd ofthel teadidentationsdéersisdadto tHedotquadpadeng in fl ui d
fl ow communi cation with the at | east one transport conduit of the

| oad sl eeve assenbly is adapted and configured to reduce entry
pressur e 36ss. Theggint F$renjbhi oftclaim einblgingf leddaiing dispasap aiwing gheafirst endst

one_seal i 10 A5SCALY. L ARLhIR) M5S0 RANDRSARIRG, ALl | 0ad S! eeve
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assenbly at or an upstream eeve ‘assenbly,
wherein the sealing assenbly is configured to substantially prevent

fluid fl oy betwgegin B@s%ﬁ?&;‘?@? BSirf B¢ ‘-“Qq"’dﬁoﬁ'ﬂﬂ ﬁ+\ﬁ%V§n Fhek BRnéter 238 an

The j oi nt assenblé of claim3, wherein the at |east torque spacer
havi ng arPWer daaen andmtdeast &ve fdelel behveratthe iapr digiietas @pd Qyiaridianegter

for Aeronardusy SiAP4abGh the Bhd rih§e | oi nt assenbly of claim 2
conprising at |east one sealing assenbly fitted between an inner

di aneter of the coax sleeve and an outer dianeter of the | oad sl eeve

assenbl y, 33vhergidioinbassally oRcl@sSEwh¥reinSatasdsh bas bethel A I6340 Sh@mldtabt ¥
i of the coax sl eeve

prevent fluid flow between the inner diagneter nd
Phe. out erPRIGHAG: = 3t My go G Bale LA ha 2ot Sgpira3gor ROTEA s ot
assenbl i ngadislpevanissasbirdndyat GEBPoReSHige at least two inlets of the load ring is in fluid

flow communication with the at least one packing conduit of the load sleeve assembly.

34. The joint assembly of claim 33 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.

35. 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.

36. The joint assembly of claim 3, wherein the at least torque spacer having an

aerodynamic profile based on National Advisory Committee for Aeronautics standards.

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 fluid flow
between the inner diameter of the coax sleeve and the outer diameter of the load sleeve

assembly.



operably attaching a | oad sl eeve assenbly to a nmain body portion at
or near a first end of the main body portion, wherein the | oad sl eeve
assenbly having an inner dianeter, the |oad sl eeve including at | east
one transport conduit and at | east or_lggpacki ng conduit, wherein both
the at |east one transport conduit and the at |east one packing
conduit are disposed exterior to the inner dianeter; oper ably
at t achi ngaa tomqmoﬁlcﬁey@nasls@ﬁ@dlmds@erhbi@cﬂmbmdimdy portion at or
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positioned substantia in the mnifold region, 40. The nethod

of claim 39, vﬁP@F@'Shatfaﬁé'”Q@Lﬁ?PP’H@ 395 R 192 E§a%@rﬁ9ﬁi°§éﬂ ther firgtrfad of the

coupl i ng gy porlchaekesbubi@hssefBit indlu®Ag tal eoupig élﬁtﬁafmérﬁﬁald%gloﬁf
the mai n bod rtio a coax sl eeve positioned substantial|l
concent r i WY e SRAMOIETIBR, i Jachted in 'an annulReeHRHAr fo e Fuliigand the

ggz iti onada:sifﬁigste@minggst ,waktgiatngmﬂ Sgh?dg?ge}h sttefireudandt 6f22€(a: te@upmhg atg?] is
Soupl i ng SiSFedta bERRhHE Sy SRR BiBRATFn PR Rkl of BoR R ohditalt

t he coax atllemsvene packing conduit of the load sleeve assembly.

39 The method of claim 38 comprising operably attaching at least one torque spacer
to the coupling assembly, the torque spacer positioned substantially within the manifold

region.

40. The method of claim 32, wherein the coupling assembly is comprised of the
coupling operably attached to at least a portion ¢f the first end of the main body portion;

a coax sleeve positioned substantially concentrically around the coupling;

the manifold region positioned substantially between the coax sleeve and the
coupling; and

the at least one torque spacer operably connected to the coupling and positioned

at least partially between the coupling and the coax sleeve.

41, The method of claim 40, wherein the at least one conduit of the torque sleeve

assembly is comprised of at least one of a transport conduit and a packing conduit.

42, The method of claim 41, 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



41. The nethod of claim40, wherein the at |east one conduit of the
torque sleeve assenbly is conprised of at |east one of a transport
conduit and a packing conduit. 42. The method of claim41, wherein
the main body portion is at |east pa[§2ally conpri sed of a basepi pe
having a first end and a second end, erein at least a portion - 39
- of the basepipe is disposed within the inner dianeter of the |oad

sl eeve asaen@basa@rué iftisheRSitwithirBe irine@ndiaetdi of thade Heevieaseerbippand at
within the i,nner t or que slgevease

ter of th : I 3. The
met hod of ERHA IS S FareR rerie st vy 65 B BPRRa D e ot FRove
pat h asseadske;nbnd wherein the main body portion is at |east partially
conprised of a primary fluid flow path assenbly and an alternate
fluid fl ow path assenbly, wherein the alternate fluid flow path
assenbl y 43 cofifd gethed df eldie 42n whesird thiel age pipenfonmscaprimarywiltidh o gatit
| east one_Jd t j it eof .
oad si oy B wRAdH He mAMhal ppiR e ANERRREHERPCGY br 8l
| east oneﬂtad)ﬂ@ubathcagsem@ytaod queltginate\ividafioveprth pssembly, wheeeimtheraiidrmete

cl ai m 43, ﬂdﬁ@ﬁé\ﬁ'pgwte{%@erﬂblg% E‘@]—h‘guﬂceld Lﬂ+ Be i A RAW *&or%ﬁﬁ:ﬁfé'gﬂc}ﬁ Wit ﬁ%%’féa%?d

of at | east one unt east one shunt tu
att ached ens tnseedaendui@ngfat faast Prsaiepcking @ pduiisef ding lopd Slﬁﬁéﬁ# ésse@ntbhearat

| east onej,giiatiowt dRfniricaibn ith b dthdt mahl?éftthﬁbrémetg?e&@%s%bl% he
at |east one transport conduit and at |east one packing conduit o

t he | oad sl eeve assenbly. 45. The nethod of claim44 conprising

operably a1t aCI'Hen%eHlﬁl 8t claRPR3, AHRrENURS dittRRtd Quid fAdw %Etheﬁgseﬂ‘fblg} ke
torque sl eeveﬁﬁ%ﬁf%te{?%/% wherein the at | east one shunt tube is

fluid fl oW H”WF‘H‘té‘Hbq Mot 1RaskOns Shunbtube opemely %‘ﬁ@hed toa
transpor tsezendehd obind 1bdtesiaéve ﬁ%éﬁnb@l’lﬁh@@mkthégt RastHet sHaht tube id mrmite

sl eeve asgenbl thfiofcam 45 conpri si ng di sposi ng
n0s51 6 on B RYETHPERITTCHEN SEHUAL MRUHEERH SreuiransPb R A ParPaione
wi th the gdckingashduing theelokd slgeveoardamblyof at | east one of the | oad
sl eeve assenbly and the torque sl eeve assenbly.
45, The method of claim 44 comprising operably attaching the at least one shunt
fube to a first end of the torque sleeve assembly, wherein the at least one shunt tube is
in fluid flow communication with at least one of the at least one transport conduit and the

at least one packing conduit of the forque sleeve assembly.

46. The method of claim 45 comprising disposing nozzle openings along each shunt
fube in fluid flow communication with the at least one packing conduit of at least one of

the load sleeve assembly and the torque sleeve assembly.

47. The method of claim 46 comprising positioning at least one sand screen around
at least a portion of the main body portion, wherein the sand screen is configured to

enclose the at least one shunt tube.

48. The method of claim 46 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.



47. - The nmet hod of claim46 conprising positioning at | east one sand
screen around at |east a portion of the main body portion, wherein
the sand screen is configured to enclose the at |east one shunt tube.
48. The nethod of claim46 further inghuding positioning at |east one
centralizer around a portion of the main body portion, wherein the
centralizer is disposed between the | oad sl eeve assenbly and the

torque sl4mve BaseRtHoM. of claifi044 furthSr ca'rh@nd'f? pexitiodfngCa abmiradider Atbtihe bt

conpri si osi ti.oni ntralizer | east ortion of the
oma st edvetonbutin o herlarERef sl Seirur theuiabuidr Bt Ghed et o
near the rm@mbeenm ofid bifee loaadlcsleassermgsenbl y. 50. The net hod of
claim44 further including positioning a first weld ring such that at

| east a portion of the first weld ring covers at |east a portion of
t he | oad %0.eevEheassibntlof/claim &4 funthar intlhd&ngeoﬁﬂ@i@mfm wekeaingcadh gHateve

assenbl y | aim 44 her | 11oni a
pl urali tylea$]an%zz%e&$$@ng'gt \gélgﬁmg covers a{ aoeor{%e()fﬁge ﬁggg%yvégestefn ,
wher ei n t#ter peanthe seqondfendotmleeoadal&ﬁ/eas@ml$posed bet ween the | oad
sl eeve assenbly and the torque sleeve assenbly. 52. The method of
claim44, wherein the at |east one shunt tube is operably attached to

t he | oad %1 eevEheamednd|oj clym el withey. inclgding Phsitieninthe dbluélity o nazzp rings
conpri si n&o@ﬁcﬁﬁswrﬁ’or{ @iSEHenﬂaﬁh@ocﬁzhw}ﬁorF UhRSeif Rk ‘#E{rgﬁ)d of ABERS ihSre

bet ween the shunt tubes and t I"oad sl'eeve asse
disposed between the load sleeve assembly and the torque sleeve assembly.

52. The method of claim 44, wherein the at least one shunt tube is operably attached

to the load sleeve assembly by welding.

53. The method of claim 52 comprising pressure testing the shunt tubes and welded

connections between the shunt tubes and the load sleeve assembly.

54, The method of claim 44 wherein the sleeve assembly comprises a plurality of
apertures, wherein the aperfures extend radially between a center of the load sleeve

assembly and an outer surface of the load sleeve assembly.

55. The method of claim 54 comprising drilling holes in the basepipe through the
apertures of the load sleeve assembly.

55. The method of claim 54, wherein the coax sleeve is operably attached to the
coupling by inserting a plurality of threaded connectors through the coax sleeve into the
coupling, wherein the plurality of threaded connectors are configured to maintain
rotational rigidity between the coax sleeve and the coupling.

56. The method of claim 55 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.



54. The nethod of claim44 wherein the sl eeve assenbly conprises a
plurality of apertures, wherein the apertures extend radially between
a center of the |oad sleeve assenbly and an outer surface of the | oad
sl eeve assenbly. 55. The method of clyqi.m 54 conprising drilling

hol es in the basepi pe through the apertures of the |oad sl eeve
assenbly. 55.The nethod of claimb54, wherein the coax sleeve is
operably attached to the coupling by inserting a pIuraIity of

t hr eaded nnegt ors.. t Qu oax Ieeve iinto the c

wherein (o o (ETErpa Hip RE T RE P58 el il atdifiae to the
mai nt ai n eonphirig mnla‘sertihg;acﬂniutrgdlt)beﬁmnedi hmreoms mhﬂ@h&heamhmﬂ@ve into the
coupling T t d C n inser t.hr ead
connect o< Bl e P Mopflarfe Bt Brird PRISRE it bty o0 AREE e
hol es of mhmomaye@ﬂpéawwheﬂemmaxbbeWhamhmedomﬂﬂnectors are conflgured
to transfer a load fromthe | oad sleeve assenbly to the basepi pe.

-41 - 57. The nethod of claim40, wherein the coax sleeve is

oper abl y %t achedmeihod o cleugBi wherbip thesevplingds apgrbbly @ktaeheddp the main

t hr eaded NS A ax sl eeve into the coupling,

wher ein “ﬁgvgﬁﬁﬁgf?fvnégHgﬁ?%g? connectors are configured to

mai ntain rotational rigidity between the coax sl eeve and the couple.
58. The nethod of claim 38, wherein the coupling is operably attached
to the main body portion by a threaded connecti on.





