SAND CONTROL SCREEN ASSEMBLY HAVI NG CONTROL LI NE CAPTURE CAPABI LI TY
TECHNI CAL FI ELD OF THE I NVENTION [0001] This invention relates, in
general, to equipnent utilized in conjunction with operations
performed in subterranean wells and, in particular, to a sand control
screen assenbly that has a control |ine capture assenbly operable to
receive, retain and protect the control line during installation and
operation of the sand control screen assenbly. BACKGROUND OF THE

| NVENTI ON [ 0002]Wthout limting the scope of the present

SAND CONTROL SCREEN ASSEMBLY HAVING CONTROL
LINE CAPTURE CAPABILITY

TECHNICAL FIELD OF THE INVENTION

[0001] This inventicn relates, 1in general, to equipment
utilized 1in conjunction with operations performed in
subterranean wells and, in particular, to a sand control
screen assembly that has a control 1line capture assembly
operable to receive, retain and protect the control line
during installation and operation of the sand control
screen assembly.

BACKGROUND OF THE INVENTIQCN

[0002] Without limiting the scope o¢f the present
invention, its background will be described with reference
to producing fluid from a hydrocarbon bearing subterranean
formation, as an example.

[0003] It is well known in the subterranean well
drilling and completion art that relatively fine
particulate materials may be produced during the production
of hydrocarbons from a well that traverses an

unconsolidated or loosely consolidated formation. Numerous



invention, its background will be described with reference to
producing fluid froma hydrocarbon bearing subterranean formation, as
an exanple. [0003]It is well known in the subterranean well drilling
and conpletion art that relatively fine particulate materials may be
produced during the production of hydrocarbons froma well that
traverses an unconsolidated or |oosely consolidated formation.

Numer ous problenms may occur as a result of the production of such
particul ate. For exanple, the particul ate causes abrasive wear to
conponents within the well, such as flow control devices, safety

equi pent , L&D dik afma,tsgc&f kes hnradditi @r, ke chtulcwbﬁt 8 £MaYich
partially or fully clog the well creating the need for an expensive

wor kover. A soicdifadehe pantisuphe, rr%tee;pa&%leﬁggweéaﬁ&st hg suriface,
it nust be renmoved fromthe hydrocarbon | ui ds usi ng surface
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of such particulate material is to gravel pack the well adjacent to
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typi cal gravel pack conpletion, sand control screen assenblies are
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material, such as san gravel or proppants which are typically sized
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t hen punped down the work string and into the well annulus forned
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casi ng or open
processing equipment.

[0004] One method for preventing the production ©f such
particulate material is to gravel pack the well adjacent to
the unconsolidated or loosely consolidated production
interval. In a typical gravel pack completion, sand
control screen assemblies are lowered into the wellbore as
part of a completion string to a position proximate the
desired production interval. A fluid slurry including a
liquid carrier and a relatively coarse particulate
material, such as sand, gravel or proppants which are
typically sized and graded and which are typically referred
to herein as gravel, is then pumped down the work string
and into the well annulus formed between the sand control

screen assempblies and the perforated well casing or open



hol e production zone. The liquid carrier either flows into the
formation or returns to the surface by flow ng through a wash pi pe or
both. In either case, the gravel is deposited around the sand control
screen assenblies to formthe gravel pack, which is highly perneable
to the flow of hydrocarbon fluids but blocks the flow of the fine
particulate materials carried in the hydrocarbon fluids. As such,
gravel packs can successfully prevent the problens associated with
the production of these particulate materials fromthe formation.
[0005]1t is also well known in the subterranean well drilling and
conpl eti onhat¢ piatudtions zdesi r abhe lioguinstcgirirismaet thwet | £ lcormpdment s
t hat enabl e the managenent of downhol e equi pnent and production
fluids. Fothexfophtaidrhese srtarnswebl tbenponéats pryfilmcd udeomagdr
nore sensing devices such as tenperature sensors, pressure sensors,
flow rate sensahs, pfpei cdbrcohpblsi t i oAnmesisireenentéseevithes gratdie liske
as well as control nechanisnms such as flow control devices, safety
devi ces andepdwe. Hddkerolihdsehsmaand webit royistsemrsear essyue ciad yto form
controlled or communi cated with using one or nore control |ines that
may i ncl udehdygrawdl cpddinesyhiad eict riigallyl imeseabilbetocophiec fhundbés
or the Iike and conbi nation thereof. [0006]1t has been found,
however, thpiroentboal |filnégs but blocks the flow of the fine

particulate materials carried in the hydrocarbon fluids.
As such, gravel packs can successfully prevent the problems
associated with the production of these particulate
materials from the formation.

[0005] It is also well known in the subterranean well
drilling and completion art that it is desirable to install
smart well components that enable the- - management of
downhole equipment and production fluids. For example,
these smart well components may include one or more sensing
devices such as temperature sensors, pressure sensors, flow
rate sensors, fluid composition measurement devices or the
like as well as control mechanisms such as flow control
devices, safety devices and the like. These smart well
systems are typically controlled or communicated with using

one or more control lines that may include hydraulic lines,



install ed over sand control screen assenblies are susceptible to
damage during installation and operation of the sand control screen
assenblies in the well bore. Accordingly, a need has arisen for a sand
control screen assenbly operable to receive, retain and protect the
control lines during installation and operation of the sand control
screen assenbly. SUMVARY OF THE | NVENTI ON [0007] The present
i nvention disclosed herein conprises a sand control screen assenbly
that has a control |ine capture assenbly operable to receive, retain
and protect the control line during installation and operation of the
sand contrelestricend adsesmbl y. fiberonepthpl émoniati ors tthe cbhke olandi ne
capture assenbly utilizes a spring channel that is operable to
recei ve andomeimtiarhéheontfol |ine and a flange assenbly that is
operable to protect the control line during installation and
operation 06006k sardd coawt rbeescreendasdenbiyr, [tDE08]dortgné dspest,
the present invention is directed to a sand control screen assenbly
havi ng coninstaliege capéur e seaygabi téntyrdlor sseeém aasgbibiiameanre
wel | bore. The sand control screen assenbly includes a base pipe and a
screen | ackescqosiitlicornted damaged duténbasespapbativat drsl operablient of
prevent the flow of particulate material of a predeterm ned size
t her et hr ouglhe anslatd atdrowdlhe sfdrewnof apredotieson fid uitse t herldidoreugh.
The sand control screen assenbly also includes a control |ine capture
assenbl y chupdmstingd v hea seeeknhgackei sedhéocoat rsaind igmntcapt lwogreen
assenbly is operable to receive, retain and protect the control |ine
duri ng i nsésddratliyon oprdabper ate onredeittee samdatont awd sereemt nthhe
wel | bor e.

control lines during installation and operation of the sand

control screen assembly.

SUMMARY OF THE INVENTION

{0007] The present invention disclosed herein comprises
a sand control screen assembly that has a control 1line
capture assembly operable to receive, retain and protect
the control line during installation and operation of the
sand control screen assembly. In one implementation, the
control line capture assembly utilizes a spring channel
that 1s operable to receive and retain the control line and
a flange assembly that is operable to protect the control
line during installation and operation of the sand control

screen assembly.



[ 0009] I n one enbodi ment of the sand control screen assenbly, the
screen jacket includes an outer shroud.ln another enbodi nent of the
sand control screen assenbly, the control line capture assenbly may
include an axially extending flange that is coupled to the screen

j acket by wel ding, bonding or other suitable technique, wherein the

flange is operable to receive and retain the control line. In this
enbodi nent, the flange may be nechanically fornable to retain the
control line. In this enbodinment, the form ng process may

preferably take place on the rig floor and may be a manual process or

an aut omat €d0gflocessn g0 EBpkrtanthhepreabodi mevniofort hies sdnakcted

control screen assenbly, the control |ine capture assenbly nmay

i ncl ude antaxial lsgnéxtendinyg f bangen casleatlyo hdeiscr eentrackdtine

wherein the flange is operable to protect the control |ine during

i nstal | ati captant opprdtilony ofot hessaid aconfotelrranean wellbore. The
sand control screen assembly includes a base pipe and =z
screen Jjacket positioned around the base pipe that 1is
operable to prevent the flow of particulate material of a
predetermined size therethrough and to allow the flow of
production fluids therethrough. The sand control screen
assembly also dincludes a control line capture assembly
coupled to the screen Jjacket. The control line capture
assembly 1s operable to recelve, retain and protect the
control line during installation and operation of the sand
control screen in the wellbore.
[0009] In one embodiment of the sand control screen
assembly, the screen jacket includes an outer shroud. In
another embodiment of the sand control screen assembly, the
control line capture assembly may include an axially
extending flange that is coupled to the screen jacket by
welding, bonding or other suitable technigue, wherein the
flange is operable to receive and retain the control line,.

In this embodiment, the flange may be mechanically formable

to retain the control line. Iin this embodiment, the



screen in the wellbore.In this enbodi ment, an axially extending
channel, such as a spring channel, may be coupled to the flange,
wherein the channel is operable to receive and retain the control
line. Also in this enbodinent, the flange my have a channel
receptacle and a pair of oppositely disposed |legs having a plurality
axially distributed openings such that the flange forns a pair of
axially extending fluid passageways with the screen jacket. [0011]1In
anot her aspect, the present invention is directed to a sand contr ol
screen assenbly having control line capture capability for use in a
subt er r aneédormiatd borezesEhenayamctecentbdy sgkeenl &xssenbl yhd nclqidEoa
base pipe and a screen jacket positioned around the base pipe that is
oper abl e t enprreasete heahlialv pfoqarst iocubat eutmierddalprotesas.
predeterm ned size therethrough and to allow the flow of assenbly
al so i ncl u@es1l@ contimolaroithercapbudénassend| yho peamab| yoasdciatredn

with the screen jacket. The control |ine capture assenbly includes an
axi al |y exsesshmigy ,f |argecauplledine thetses eess¢melietmaylhiendlluaizg@ni s
operable to protect the control line during installation and

operation etidhiey sandeaontd olflacceenceupidie wel | f1or e sAneani ajdaket,
wherein the flange is operable to protect the control line
during installation and operation of the sand control
screen in the wellbore. In this embodiment, an axially
extending channel, such as a spring channel, may be coupled
to the flange, wherein the channel is operable to receive
and retain the control line. Also in this embodiment, the
flange may have a channel receptacle and a pair of
oppositely disposed legs having a plurality axially
distributed openings such that the flange forms a pair of
axially extending fluid passageways with the screen jacket.
[0011] In another aspect, the present invention 1is
directed to a sand control screen assembly having control
line capture capability for use in a subterranean wellbore.
The sand control screen assembly includes a base pipe and a
screen Jjacket positioned around the base pipe that is
operable to prevent the flow of particulate material of a

predetermined size therethrough and to allow the flow of



extendi ng spring channel is coupled to the flange. The channel is

operable to receive and retain the control line. [0012] In a further
aspect, the present invention is directed to a nethod for securing a
control line to a sand control screen assenbly for use in a

subt erranean wel | bore. The nethod includes providing a sand control
screen assenbly having a base pipe with a screen jacket positioned
t herearound and a control |ine capture assenbly having an axially
extending flange coupled to the screen jacket and an axially
extendi ng spring channel coupled to the flange and positioning the
control |ipecducitie spruiy chaemethugh .t haThe heacdntawltrbilnesdreen
retained by the spring channel and protected by the flange.
The presentssemtent | edspr oadesiea sandcarantolol 15 eeapassenid ysdudntiyng
control line capture capability for wuse in a subterranean well bore,
t he sand copd¢rallyscaessciggsenbiicicotps | scngen ajbaket pi p&he contral
screen jacket positioned around the base pipe that is operable to
prevent theifd ovapfurparddcuiaye imafleneal aof aaipl pgdeterendied silzege
t heret hrough and to allow the flow of production fluids therethrough;
and coupled to the screen Jjacket. The flange is operable to
protect the control line during installation and operation
of the sand control screen in the wellbore. An axially
extending spring channel 1is coupled tc the flange. The
channel is operable to receive and retain the control line.
[0012] In a further aspect, the present invention 1is
directed to a method for securing a control line to a sand
control screen assembly for use in & subterranean wellbore.
The method includes providing a sand contrel screen
assembly having a base pipe with a screen jacket positioned
therearound and a contrel line capture assembly having an
axially extending flange coupled to the screen Jjacket and
an axially extending spring channel coupled to the flange
and positioning the contrel line in the spring channel such
that the control line is retained by the spring channel and
protected by the flange.

The present invention provides a sand control

screen assembly having control line capture capability for



a control line capture assenbly coupled to the screen jacket, the

control line capture assenbly operable to receive, retain and protect
the control line during installation of the sand control screen in

t he wel | bore. The screen jacket may further conprise an outer
shr oud. The control |ine capture assenbly further may conprise
an axially extending flange coupled to the screen jacket, the fl ange
operable to receive and retain the control Iine. The fl ange nmay
be nechanically formable to retain the control |ine. The fl ange
may be nechanically fornmed to retain the control |ine during

instal |l ati opeofint he sabhdecoamean]l welBmrreassendl yand tdemtwell|l bormeenThe

fl ange may be wel ded to the screen jacket.
assembly comprising:

a base pipe:;

a screen jacket positioned around the base pipe that

is operable to prevent the flow of particulate material of

a predetermined size therethrough and to allow the flow of

preduction fluids therethrough; and

a control line capture assembly coupled to the screen

jacket, the control 1line capture assembly operable to

receive, retain and protect the control 1line during

installation of the sand contrcl screen in the wellbore.

The screen jacket may further comprise

shroud.

an outer

The control line capture assembly further may comprise

an axially extending flange coupled to the screen jacket,

the flange operable to receive and retain the control line.

The flange may be mechanically formable to retain the

control line.

The flange may be mechanically formed to retain the

control line during installation of the sand control screen

assembly in the wellbore.

The flange may be welded to the screen jacket.



The flange may be bonded to the screen jacket. The control |ine
capture assenbly may further conprise an axially extending flange
coupled to the screen jacket, the flange operable to protect the

control line during installation of the sand control screen in the
wel | bore and an axially extendi ng channel coupled to the flange, the
channel operable to receive and retain the control I|ine. The

flange may further conprise a channel receptacle positioned between a
pair of oppositely disposed legs having a plurality axially

di stri buted openings, the flange formng a pair of axially extending
fluid passagewants: ilhgtbhRagdseanndaaked. the screkie jabranel may
further conprise a spring channel operable to receive and retain the
control line. The cobheopreseatcamverd iayschiyhaesyproviiges emaide

control screen assenbly having control |ine capture capability for
use in a sabt exianpanexedidiore, £ tdieesaitthpledt ral 196 esfr @SS efdaket,
conprising: a base pipe; a screen jacket positioned around the

base pi pe that figngperaldantie pteverbttébe fimew ebnpeslt i cuhat &uring
mat eri al of
installation of the sand control screen in the wellbore and
an axially extending channel coupled to the flange, the
channel operable to receive and retain the control line.

The flange may further comprise &a channel receptacile
positioned between a pair of oppositely disposed legs
having a plurality axially distributed openings, the flange
forming a pair of axially extending fluid passageways with
the screen jacket.

The channel may further comprise a spring channel
operable to receive and retain the control line.

The present invention further provides a sand control
screen assembly having control line capture capability for
use 1n a subterranean wellbore, the sand control screen
assembly comprising:

a base pipe;

a screen Jjacket positioned around the base pipe that

is operable to prevent the flow of particulate material of



a predeterm ned size therethrough and to allow the flow of production

fluids therethrough; and a control line capture assenbly
coupled to the screen jacket, the control line capture assenbly
having an axially extending flange coupled to the screen jacket, the
fl ange operable to protect the control line during installation of

the sand control screen in the wellbore and an axially extending
spring channel coupled to the flange, the channel operable to receive
and retain the control |line. The screen jacket nmay further conprise
an outer shroud. The flange may further conprise a channel
recept acl eappsedéoned neet waer ahpaethodugppasi tel yaldicspahed dlegs of
having a plurality axially distributed openings, the flange formng a
pai r of axpabdyctexineddungsftiebiassggevays wWith the screen jacket.

The flange may be welded to the screen jacket. The channel may be

wel ded to the fd af¥rol line capture assembly coupled to the screen
jacket, the control line capture assembly having an axially
exfending flange coupled to the screen jacket, the flange
operable to protect the control line during installation of
the sand control screen in the wellbore and an axiaily
extending spring channel coupled to the flange, the channel
operable to receive and retain the control line.

The screen jacket may further comprise an outer shroud.

The flange may further comprise a channel receptacle
positioned between a pair of oppositely disposed legs
having a plurality axially distributed openings, the flange
forming a pair of axially extending fluid passageways with
the screen jacket.

The flange may be welded to the screen jacket.

The channel may be welded to the flange.

The present invention further provides a method for
securing a control line to a sand control screen assembly
for use in a subterranean wellbore, the method comprising:

providing a sand control screen assembly having a base

pipre with a screen Jjacket positioned therearcund and a

10



The present invention further provides a nethod for securing a

control line to a sand control screen assenbly for use in a

subt erranean wel | bore, the nethod conpri sing: provi ding a sand
control screen assenbly having a base pipe with a screen jacket

posi tioned therearound and a control |ine capture assenbly having an
axially extending flange coupled to the screen jacket and an axially
extendi ng spring channel coupled to the flange; and posi tioning
the control line in the spring channel such that the control line is
retai ned by the spring channel and protected by the flange. The
fl ange maycémtdier1 conpesseue chagwelly aceinacl £ posidiigneskhetywegn a
pair of oppositely disposed | egs. Each of the | egs may have a

plurality aximgd y dbhigdildbutted @peni Bggeen jacket and an axially

extending spring channel coupled to the flange; and

positioning the control line in the spring channel
such that the control 1line is retained by the spring
channel and protected by the flange.

The flange may further comprise a channel receptacle
positioned between a pair of oppositely disposed legs.

Each of the legs may have a plurality axially
distributed openings.

The spring channel may be positioned within the
channel receptacle.

The flange may form a pair of axially extending fluid
passageways with the screen jacket.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] For a more complete understanding of the features
and advantages of the present invention, reference is now
made to the detailed description of the invention along
with the accompanying figures in which corresponding
numerals in the different figures refer to corresponding

parts and in which:

11



The spring channel

may be positioned within the channel receptacle.

The flange may forma pair of axially extending fluid passageways
with the screen jacket. BRI EF DESCRI PTI ON OF THE DRAW NGS [0013] For
a nore conpl ete understanding of the features and advant ages of the

present invention,

reference is now made to the detail ed description

of the invention along with the acconpanying figures in which
corresponding nunerals in the different figures refer to
correspondi ng parts and in which: [00l4]Figure 1 is a schematic

illustration of a
[0014]

wellbore

Figure 1 1s a schematic illustraticn of a

environment including a pair o¢f sand control

screen assemblles having contreol line capture capability

according to an embodiment of the present invention;

[0015]
control
capabili
inventio
[0016]
control
capabili
inventio
[0017]
screen
accordin

[0018]

Figure 2 is a partial cut away view of a sand

screen assembly having control line capture
ty according o an embodiment of the present
n;

Figure 3 1is a cross sectional view of & sand

screen assembly having control line capture
ty according to an embodiment of the present
n;

Figure 4 is an exploded view of a sand control
assembly having contrel line capture capability
g to an embodiment of the present invention;

Figures 5A-5B are cross sectional views of a

spring channel in its operating configurations for use in a

sand control screen assembly having control 1line capture

capabili
inventio

[0019]

ty according to an embodiment of the present
n;

Figures ©6A-6B are cross sectional views of a

spring channel in its operating configuraticons for use in a

i2



wel | bore environnment including a pair of sand control screen

assenbl i es having control line capture capability according to an
enbodi nent of the present invention; [O0015]Figure 2 is a partial cut
away view of a sand control screen assenbly having control line

capture capability according to an enbodi nent of the present
invention; [0016]Figure 3 is a cross sectional view of a sand control

screen assenbly having control |ine capture capability according to
an enbodi ment of the present invention; [0017]Figure 4 is an expl oded
view of a sand control screen assenbly having control |ine capture

capabi | i t ySae@orF@rhgot o seticerbadSRERLY ofhaVRBIpreeséme Li midist | eapture
capability according to an embodiment of the present
invention;
[0020] Figures 7A-7B are cross sectional views of a
spring channel in its operating configurations for use in a
sand control screen assembly having control line capture
capability according to an embodiment of the opresent
invention;
[0021] Figures BA-8B are cross sectional views of a sand
control screen assembly having control line capture
capability according to an embodiment of the present
invention; and
[0022] Figures B9A-9B are cross sectional views of a sand
control screen assembly having control line capture
capability according to an embodiment of the present
invention.

DETATLED DESCRIPTION OF THE INVENTION

[0023] While the making and using of various embodiments
of the present invention are discussed in detail below, it
should be appreciated that the present invention provides
many applicable inventive concepts which can be embodied in

a wide wvariety of specific contexts. The specific

13



[ 0018] Fi gures 5A-5B are cross sectional views of a spring channel in
Its operating configurations for use in a sand control screen
assenbly having control line capture capability according to an
enbodi ment of the present invention; [0019] Fi gures 6A-6B are cross
sectional views of a spring channel in its operating configurations
for use in a sand control screen assenbly having control |ine
capture capability according to an enbodi nent of the present

i nvention; [0020] Figures 7A-7B are cross sectional views of a

embodiments discussed herein are merely illustrative of
specific ways to make and use the invention, and do not
delimit the scope of the present invention.

[0024] Referring initially to figure 1, a wellbore
environment including a pair of production intervals having
sand control screen assemblies positioned therein is
schematically illustrated and generally designated 10. A
wellbore 12 extends through the wvarious earth strata
including formaticns 14, 16. A casing 18 1is supported
within wellbore 12 by cement 20. A completion string 22
includes various tools such as a sand control screen
assembly 24 that is positioned within production interval
26 between packers 28, 30. In addition, completion string
22 includes a sand control screen assembly 32 that is
positioned within production interval 34 between packers
36, 38. One or more control 1lines 40 extend from the
surface within annulus 42 as pass through sand control
screen assemblies 24, 32 to provide instructions, carry
power, signals and data, and transport operating fluid,
such as hydraulic fluid, to sensors, actuators and the like
associated with sand contrel screen assemblies 24, 32 and

other tools or components positioned downhole.

14



spring channel in its operating configurations for use in a sand
control screen assenbly having control line capture capability
according to an enbodi nent of the present invention; [0021]Fi gures
8A-8B are cross sectional views of a sand control screen assenbly
having control |ine capture capability according to an enbodi nent of
the present invention; and [0022] Figures 9A-9B are cross secti onal
views of a sand control screen assenbly having control |ine capture
capability according to an enbodi nent of the present invention.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0023] Wi | e t he naki ng and
usi ng of vEPPBRk enBédi fppt £xample, once completion string 22 is

positioned as shown within wellbore 12, a treatment fluid
containing sand, gravel, proppants or the like may be
pumped down completion string 22 such that formations 14,
16 and production intervals 26, 34 may be treated. Sensors
operably associated with completion string 22 may be used
to provide substantially real time data to the operator via
contreol line 40 on the effectiveness of the treatment
operation such as identifying wvoids during the gravel
placement process to allow the operator to adjust treatment
parameters such as pump rate, proppant concentration, fluid
viscosity and the 1like to overcome deficiencies 1in the
gravel pack. In addition, such sensors may be used to
provide wvaluable information to the operator via control
line 40 during the production phase of the well such as
fluid temperature, pressure, velocity, constituent
composition and the like such that the operator can enhance
the production operations.

[0026] Even though figure 1 depicts sand control screen
assemblies 24, 32 in a cased hole environment, it should be
understood by those skilled in the art that the sand

control screen assemblies of the present invention are

15



of the present invention are discussed in detail below, it should be
appreci ated that the present invention provides nmany applicable

i nventive concepts which can be enbodied in a wde variety of
specific contexts. The specific enbodinents di scussed herein are
merely illustrative of specific ways to make and use the invention,
and do not delimt the scope of the present invention.

[0024] Referring initially to figure 1, a well bore environnent
including a pair of production intervals having sand control screen
assenbl i es positioned therein is schematically illustrated and

general |y desimnat @d110.5.Acwel | bor ey 32 exd eadent HOUGhhPEr Sk RYS

earth strata including formations 14, 16.A casing 18 is supported

within vwel hbase ddehy cA8ABNT £20ule COMRLEELRE SI di}122 sand control
screen assembly having three screen Jjackets in each
production interval, it should be understoocd by those
skilled in the art that any number of sand control screen
assemblies each having any number of screen jackets may be
deployed within a preduction interval without departing
from the principles of the present invention. Further,
even though figure 1 depicts a wvertical completion, it
should be understood by those skilled in the art that the
sand control screen assemblies of the present invention are
equally well suited for use in well Thaving other
directional configurations including horizontal wells,
deviated wells, slanted wells, multilateral wells and the
like. Accordingly, it should be understood by those
skilled in the art that the use of directional terms such
as above, below, upper, lower, upward, downward, left,
right, uphole, downhole and the like are wused in relation
to the illustrative embodiments as they are depicted in the
figures, the upward direction being toward the top of the
corresponding figure and the downward direction being

toward the bottom of the corresponding figure, the uphole

16



i ncl udes various tools such as a sand control screen assenbly 24 that
is positioned within production interval 26 between packers 28, 30.
In addition, conpletion string 22 includes a sand control screen
assenbly 32 that is positioned within production interval 34 between
packers 36, 38. One or nore control lines 40 extend fromthe surface
Wi thin annulus 42 as pass through sand control screen assenblies 24,
32 to provide instructions, carry power, signals and data, and
transport operating fluid, such as hydraulic fluid, to sensors,
actuators and the |ike associated with sand control screen assenblies

24, 32 andgpther; d00bsi f ¢onResents posiddenesd:s dewahole. 1 LR92%hEN
one exanpl e, once conpletion string 22 is positioned as shown within

vel | bore 14,,adreatireet bl %&rﬁf@o@a‘a?hngh§a€% o @uel wePT Oppants or
the Ii ke may be punped down conpl etion string 22 such that formations

14, 16 andpgogucti @@fbekgﬁgahéw 26, BfyiEY De {Haalied 1 Sensaksed a
operably aSSOC|ated with conpletion string 22 may be used to provide

substanti all y. y8alcdd MR4ata o okhe QRehakeht ¥ 2 g@f@érplaége%ﬁoo@n
the effectiveness of the treatnent operation such as identifying

voi ds duripg the.gravel; RIaeeBRNI.RROCESS ge@efhh Oy t&%%l@HQE@& OR pb0

adj ust treatnent paraneters such as punp rate, proppant

concentratsoly o dvi SCASIH Yas%%%bﬁgelbbk%nt:@u%@rﬁo%ﬁsge%lﬁbe%bes
in the gravel pack I'n addi tion, such sensors may be used to provide

val uabl e 'Eﬁ nﬁéé oa h?ujrmﬂpecg@t%en\éﬂn%scqrﬁqr QJhlclhn%lligwdlﬁaanlBQe

production p ase of t such as fluid tenperature, pressure,

velocity, &p Bn%&*ﬂ?ééti% b dukkeosuehh fnatl the %&%E@tor

can enhance t e pro uctlon operations. [ 0026] Even though figure 1

depi ct s S%M]t rQl;SCeeRnassenk! bEsn2dys 3204 ”alae G3edNeligal to

environnment, i1t should be undérstood by those skilled in thé art that
the sand the ©present invention, so long as sufficient area is

provided for fluid production and the integrity of base
pipe 102 is maintained. Positioned around base pipe 102 is
a fluid-porous, particulate restricting filter medium such
as a plurality of layers of a wire mesh that £form a screen
106. Screen 106 1is designed to allow fluid flow
therethrough but prevent the flow of particulate materials
of a predetermined size from passing therethrough. The
layers of wire mesh may include drain layers that have a
mesh size that is larger than the mesh size of the filter
layers. For example, a drain Jlayer may preferably be
positioned as the outermost layer and the innermost layer

of wire mesh screen 106 with the filter layer or layers
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control screen assenblies of the present invention are equally well
suited for use in open hole environments. Al so, even though figure 1
depicts a single sand control screen assenbly having three screen
jackets in each production interval, it should be understood by those
skilled in the art that any nunber of sand control screen assenblies
each having any nunber of screen jackets may be deployed within a
production interval w thout departing fromthe principles of the
present invention. Further, even though figure 1 depicts a vertical
conpletion, it should be understood by those skilled in the art that

the sand cgpi{olores ek a3eeiRbhes Afvdnhe RARBENMarnd\VEM I & & een
equally well suited for use in well having other directional

confi gurat jonswnel gk ngabobkzaniiab wekh sandevicatedoyel bs, nskan eq
wells, multilateral wells and the [ike. Accordingly, it should

under st 0od, bye t hose 8kitdedndds e ﬁftsﬁmtd the use ft Alr est It@mb
ternms such as above, bel ow, upper, |ower, upward, downward, |left,

right, uphgigdowiholies and thed ide %ra%du%%(fltlcglr§!:§éér9na§é)erﬁﬂleles

illustrative enbodinents as they are depicted in the figures,

upward dirgetinn Belfghd ovRrshdie 4R Afset e cany tp%'swdfﬂ&efﬂ gdérdqaand
t he domnmard direction being toward the bottomo he correspondi ng

figure, |n‘§l ) (ﬂ;lurte%to'torlﬂ%%‘tQS EQVVaédslﬁ'EléUiif&@ n@lfret her ek

and the domnhole ection being toward the toe of the

[ 0027] Ref egying. nowiite fi-0unA 4, 16herein L SWP%&:E eﬁlﬁ:eqarrﬁéﬁbmcu%l
away view of a sand control screen assenbly of the present i nventi on

that is 9ep < dedesd gnat ed 400,  sandneontingl @H@eﬂaﬁsﬁ%’%é{elgg
i ncl udes ase pipe 102 that has a plurality of openings 104 which

al l ow the é;';@i%cféf rerrpduﬁeeqn fditioda, | N och e Prduetd QR t Uichg. tilae

exact nunber, size and shape of openings 104 are not critical to the

present |r%gqufy1essgflggg ﬁgéggﬁkfhgbgﬂﬁl@ﬁea is provided for fluid
production and the integrity of base pipe 102 is naintained.

Posi tionedrggund bage; pi Pead 02rdSnd §éﬂééh dei@“?.s BAr ugh-atd roud

restrlctlng filter mediumsuch as a plurality of layers of a wre

mesh that {§§nlﬁa§cﬁ§§na plurality of openings 110 which allow the
flow of production fluids therethrough. The exact number,
size and shape of openings 110 are not critical to the
present invention, so long as sufficient area is provided
for fluid production and the integrity of outer shroud 108
is maintained. Typically, wvarious sections of screen 106
and outer shroud 108 are manufactured together as a unit
and are commonly referred to as a screen jacket. Several
screen jackets are typically placed over each joint of base

pipe 102 and secured thereto by welding or other suitable

technique.
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106. Screen 106 is designed to allow fluid flow therethrough but
prevent the flow of particulate materials of a predeterm ned size
from passing therethrough. The |layers of wire nmesh may include drain

| ayers that have a nmesh size that is larger than the nesh size of the
filter layers.For exanple, a drain |layer nay preferably be positioned
as the outernost |ayer and the innernost |ayer of wire nesh screen
106 with the filter layer or |ayers

[0029] Sand control screen assembly 100 dincludes a
control line capture assembly 112. Control line capture
assembly 112 includes an axially extending flange 114 that
is coupled to outer shroud 108 by welding or other suitable
technique. As best seen in figure 4, flange 114 includes a
channel receptacle 116 and a pair of oppositely disposed
legs 118, 120. In the illustrated embodiment, legs 118,
120 each have a plurality of openings 122 that are axially
distributed along legs 118, 120. Preferably, flange 114 is
in the form of a metal angle that is configured to contact
outer shroud 108 at the bottom of channel receptacle 116
and along the edge of legs 118, 120 such that flange 114
forms a pair of axlally extending fluid passageways 124,
126 with outer shroud 108, as best seen in figure 3. At
each end of sand control screen assembly 100, control line
capture assembly 112 is positioned within a support ring
i28 that inciludes a pair of fluid pathways 130, 132 that
respectively align with fluid ©passageways 124, 12¢6.
Together, fluid pathways 130, 132 and fluid passageways
124, 126 provide additional fluid communication paths for

axial flow of fluids downheole during, for example, a gravel
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posi ti oned therebetween. Even t hough sand control screen assenbly 100
has been depicted and described as having a wire nesh filter nmedi um
it should be understood by those skilled in the art that the sand
control screen assenblies of the present invention nmay use any type
of filter nmedia including, but not limted to, a single layer wre
wrapped filter medium a nulti layer wire wapped filter nedium a
prepacked filter nmediumor the like that may include or exclude an
outer shroud, wthout departing fromthe principles of the present

i nvention. [0028] Positioned around screen 106 is an outer shroud 108

that has applurabpdy,afoopemiings 11l@.ubsche gl oy koe HdW &fr  sang
production fluids therethrough. The exact nunber, size and shape of

openi ngs 140; &t £ J1QkhGE] f)léf_;?tl)rrﬁlql%t RECRr eS8M{nd [V &pi-aRio89. | ONg as
sufficient area i's provided for fluid production and the integrity of

outer shroygl i's comipbai nedie TYRLER Vias\URhb WS S8Ct i ARBuEs SGReen
106 and outer shroud 108 are manufactured together as a unit and are

comonly r a SC j;a . ver.al reen.y t re
Cypl cal 1y oF S over Saa | o o s e los A casired thareto

by wel di ng%lgfi-r%t hera s f abke techpl Qug.q [[P033:Sand £oNtrpl serean

assenbly 1 I ncludes a control |li1ne capture assenbly 112. Contr ol

l'ine Cath{f% of flange 114 and is coupled thereto by welding or
other suitable technique. As best seen 1in figure b5A,
spring channel 134 is in the form of a metal angle that has
a base 136, a pair of oppositely disposed legs 138, 140 and
a pair of oppositely disposed recelving arms 142, 144 that
are operable to flex relative to legs 138, 140 enabling
arms 142, 144 to exert a bilasing force therebetween. As
best seen in figure 5B, spring channel 134 is operable to
receive and retain a control line 146 therein between arms
142, 144 which exert the aforementioned biasing force on
control line 146, Contrel line 146 may include one or more
instrument lines, such as copper wire, coaxial cable, fiber
optics, twisted ©pairs or other lines suitable for
transmitting power, signals, data and the 1like. In
addition, control line 146 may include one or more fluid

lines such as hydraulic lines or the like. As best seen in

figure 3, flange 114 preferably extends radially outwardly
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assenbly 112 includes an axially extending flange 114 that is coupled
to outer shroud 108 by wel ding or other suitable technique. As best
seen in figure 4, flange 114 includes a channel receptacle 116 and a
pair of oppositely disposed legs 118, 120. In the illustrated

enbodi nent, |egs 118, 120 each have a plurality of openings 122 that
are axially distributed along | egs 118, 120. Preferably, flange 114
isinthe formof a netal angle that is configured to contact outer
shroud 108 at the bottom of channel receptacle 116 and al ong the edge
of legs 118, 120 such that flan%e 114 forms a pair of axially

ext endi ng P?Xﬁ%ﬂ|ﬁ§§§d§b%ﬁ?§n224,3126Uﬁptﬁhéﬁtéfa@%?ohh4IBB,OEQ¥Q¥%Q
seen in figure 3. At each end of sand control screen assenbly 100,
control |ihe cRpPiRE ass¥rloy 1120es gdsit FomedIw Lhs ke Bl adymdor 2ndi ng
128 that includes a pair of fluid pathways 130, 132 that respectively
al i gn wi t hopexatd GFassagendysoazpl peeeerogeididrly fLI00i-d pat hways 130,
132 and fluid passageways 124, 126 provide additional fluid

communi cat 8?3 Ylat hs Prefeagbay - f [td®% oP133ids fasamhcizeaderi gy fagms
exanpl e, a gravel pack operation which reduces the |ikelihood of
sand bridgltdy whidée & f eeaiing sekdnnsleatlh¥nt eggsEat i dnssignificant

[ 0030] Control line capture assenbly 112 includes an axially extending
channel dep¢iered cas fopcengncisanihepl 134ne Sp#f nguethapill adyred line
received wi thin channel receptacle 116 of flange 114 and is coupl ed

t heret o byldel dilidd onobt kecidantable thesknequelNeoduest Seen ispfilgur e
5A, spring channel 134 is in the formof a nmetal angle that has a
base 136, eharmigal ofl 3éppdsiinel yidsspberddnegsf138ndl4gophtoh Faineesf
oppositely disposed receiving arns 142, 144 that are operable to flex
rel ative tas33d5v13830 140 &hablwedgbore or during other operations.

In certzin installations, however, it may be desirable to
be able to easily remove a control line from a spring
channel of the present invention. For example, as best
seen in figure 6A, spring channel 150 is in the form of a
metal angle that has a base 152, a palr of oppositely
disposed legs 154, 156 and a pair of oppositely disposed
receiving arms 158, 160 that are operable to flex relative
to legs 154, 156 enabling arms 158, 160 fo exert a biasing
force therebetween. As best seen 1in figure 6B, spring
channel 150 is operable to receive and retain a control
line 162 thereirn between arms 158, 160 which exert the
aforementioned biasing force on contrel line 162, however,

the retention force exerted by receiving arms 158, 160 on
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arnms 142, 144 to exert a biasing force therebetween. As best seen in
figure 5B, spring channel 134 is operable to receive and retain a
control line 146 therein between arns 142, 144 which exert the

af orenenti oned biasing force on control line 146. Control |ine 146
may include one or nore instrument |ines, such as copper wre,
coaxi al cable, fiber optics, twisted pairs or other lines suitable
for transmtting power, signals, data and the like.ln addition,
control line 146 may include one or nore fluid Iines such as
hydraulic lines or the like. As best seen in figure 3, flange 114

pref erabl ycext endsiiadi alkby iqut veddl yhabeyand spfeirigdChanngdceidAnguch
that flange 114 is operable to protect control |ine 146 during

instal |l ati gamn@ndsopenati osh ofoserh Conhé ol 418CreRR caASERMIiYiglWisier

[ 0031] Preferably, the biasing force created by arns
removal of contrecl line 162, if desired.
[0032] In other installations, it may Dbe desirable to
permanently position a control line in a spring channel of
the present invention. For example, as best seen in figure
78, spring channel 170 is in the form of a metal angle that
has a base 172, a pair of oppositely disposed legs 174, 176
and a pair of oppositely disposed receiving arms 178, 180
that are operable to flex relative to legs 174, 176. As
best seen in figure 7B, spring channel 170 is operable to
receive and retain a contrel line 182, however, once
control line 182 is fully inserted into spring channel 170,
receiving arms 178, 180 snap back to their unbiased
configuration such that control line 182 is locked in
position between receiving arms 178, 180 and base 172.
[0033] In operation, each joint of sand control screen
assembly 100 is preferably assembled in the shop pricr to
being transported to the wellsite. For example, each joint
of sand control screen assembly 100 preferably includes a

base pipe with multiple screen Jjackets attached thereto as

described above with one or more axially extending control
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142, 144 of spring channel 134 exerts a significant retention force
on control line 146 such that control line 146 wll not accidentally
becone di sl odged from spring channel 134 during installation of sand
control screen assenbly 100 in the well bore or during other
operations. In certain installations, however, it my be desirable to
be able to easily renove a control line froma spring channel of the
present invention. For exanple, as best seen in figure 6A, spring
channel 150 is in the formof a netal angle that has a base 152, a
pair of oppositely disposed | egs 154, 156 and a pair of oppositely

di sposed receh VEAg A dTEadthn1160 that paker opesabb i 8% relppoiree
to |l egs 154, 156 enabling arns 158, 160 to exert a biasing force

t her ebet wegingAsi xest weeRrub1{) BB, 15pki Ng6ChanBhpilD dos each
operable to receive and retain a control |line 162 therein between

arms 158, Dhvhd £hs £X@1 Eoh o Bf O en@ntd oned1pi asiong: «f anee N 16aRkr ol
line 162, however, the retention force exerted by receiving arns 158,

160 on cogtfnlg | inenl62118ci4ss than thate exerdsag1By:is€cei \Wdid ndl s

142, 144 on control line 146 above enabling easier removal of control
line 162, hodesidady,[ 0082 Nnegthendinetat| 3lHians, of t sHBY R&ntrol
desirable to permanently position a control line in a spring channel

of the presented NveNMdr@Ny Farpoexampl &oRd cBeStoSeqme N fdxGur § ok,
spring channel 170 is in'the formof a netal angle that has a base

172, a pai ﬁr@fe&mgg t%higﬂi@?osQ:ijla%t]-?‘lcoflrta@oﬁnd P—irﬂ—.ai r c%fpture
oppositely disposed receiving arns 178, 180 that are operable to flex

relative tosd&as 1144,1 1076 A R@sStcreelsd Nofi guheq 7BnrRiL Ngrchrnael
170 is operable to receive and retain a control |ine 182, however,

once contrf;d e +182 drifdilel, Y ddaeitied: id 018priiRg channeki 470n+t0
receiving arns 178, 180 snap back to their unbiased configuration

such that gontfol chddife118234 Sokogkad 6D Rogk! iQRLRSLWeRRABEST M AY

arns 178, 180 and base 172. [0033]In operation, each joint of sand

control SQﬂﬁﬁnprocess of inserting contreol line 146 inte spring
channel 134 may be a manual process or may be automated
depending upon the facilities available on the well
platform. Once the completion string is fully assembled,
it is run downhole to the desired location with flange 114
protecting control line 146 during installation.
[0034] Thereafter, a treatment operation may proceed
wherein a treatment fluid, such as a gravel pack slurry, is
pumped downhole. Due to the fluid paths created by fluid
pathways 130, 132 and fluid passageways 124, 126, the

treatment fluid is able to travel around any sand bridges

that may form adjacent to one of the sand control screen
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assenbly 100 is preferably assenbled in the shop prior to being
transported to the wellsite. For exanple, each joint of sand control
screen assenbly 100 preferably includes a base pipe with nmultiple
screen jackets attached thereto as descri bed above with one or nore
axially extending control |ine capture assenblies 112 positioned
bet ween two support rings 128. Preferably, control line 146 is
coupled to each joint of sand control screen assenbly 100 at the
wel I site during installation of the conpletion string. Specifically,
after each adjacent joint of sand control screen assenbly 100 is

coupl ed tosthendeds j oot , pPhekeraklancalbgnibagiad] agaat t@ondgdlinlgsne
capture assenblies 112 through the use of tined threads or other

al i gnment teghnhquegscongyohobi pe i46nds presstidde i 18 OnSHMaNg 1oss
channel 134 of control |ine capture assenbly 112. The process of

inserting gentépded 1146 iHbausPLbMyr GhialNen 134 riBYd bEa s IR
process or may be autonated dependi ng upon the facilities avall able

on the wel h2p| atfxy man@cgathe Rt i ORe StgdNG dns bul | ycAssemiloed,
it is run downhole to the desired location with flange 114 protecting

control |ipgsildfo 4 2agatbBst aldatdten. [0034] Thereafter, a treatnent
operation nay proceed wherein a treatnent fluid, such as a gravel

pack slurrygoss punpeg¢edeynhol gow Dua t &itheek! Usd-pB hstid@athed Ay
fluid pat hways 130, 132 and fluid passageways 124, 126, the treatnent

fluid is ahbgided r a¥elnaroupgdsdmesand o1 i dgesahhat cHBYrd10r Mereen

adj acent to one of the sand control screen assenblies 100. Once

producti onybediis, dre thOPYYYNRESt invention that is generally
designated 200. Sand control screén assembly 200 includes
a base pipe 202 that has a plurality of openings 204 which
allow the flow o0f production fluids into the production
tubing. Positioned around base pipe 202 is a fluid-porous,
particulate restricting filter medium depicted as screen
206 that is designed to allow fluid flow therethrough but
prevent the flow of particulate materials of a
predetermined size from passing therethrough. Positioned
around screen 206 1is an outer shroud 208 that has a
plurality of openings 210 which allow the £flow of
production fluids therethrough, Sand controcl screen
assembly 200 includes a control line capture assembly 212

that includes an axially extending flange 214 which 1is

coupled to outer shroud 208 by welding or other suitable
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122 in |l egs 118, 120 of flange 114, there is mnimal |oss of screen
area as production fluids enter fluid passageways 124, 126 and pass

t hrough the portion of screen 106 positioned adjacent thereto.

[ 0035] Referring now to figures 8A-8B, therein are depicted another
enbodi nent of a sand control screen assenbly of the present invention
that is generally designated 200. Sand control screen assenbly 200

i ncl udes a base pipe 202 that has a plurality of openings 204 which
allow the flow of production fluids into the production tubing.
Positioned around base pipe 202 is a fluid-porous, particulate

restrictingeéhhigle medi umgdepi ctzad asnseheed 206 bhat isrdesiqnadto
allow fluid fl ow therethrough but prevent the flow of particul ate

materi al s gkténdiRdatgsnoned sige from passing therethrough.
Posi ti oned around screen 206 is an outer shroud 208 that has a

plurality ehosgeni nas 21Qswhi gBeal | oW t heghitow &8, produgdd o ifal uiids
t heret hrough. Sand control screen assenbly 200 includes a control

l'i ne capt uperassantl wudh? thhat tih@CEHQego@f'i&i(é abt y1&d endi ngpafsl ange
214 which is coupled to outer shroud 208 by wel ding or other suitable

;ﬁghnique-gﬁéﬂﬂﬁfgléoi&%Eugﬁscﬁnﬂﬁbﬂ of i Headp 24 | Wiext #ndoRdrbegys i216,
. capture assembly 212, Preferably, control line 220 is
inserted into control line capture assembly 212 as the
completicon string 1s being assembled above the wellbore.
Once control line 220 is in place, flange 214 is deformed
on the well platform using a manual preocess or using an
automated process depending upon the facilities available
on the well platform such that the end portions of legs
216, 218 secure contrel line 220 within flange 214 over the
entire length of control line capture assembly 212. For
example, a forming plate located on the rig floor may be
used to deform legs 216, 218 as the completion string is
being lowered into the wellbore utilizing the weight of the
compietion string as the energy source for the deformation
process. The forming plate may include a die that is
configured to roll the ends of legs 216, 218 over control

line 220 as control line 220 is fed into flange 212,

thereby securing control line 220 therein.

25



[ 0036] As best seen in figure 8B, flange 214 is deformabl e such that

the end portions of |legs 216, 218 are operable to retain control |ine
220 within control |line capture assenbly 212. Preferably, contro
line 220 is inserted into control line capture assenbly 212 as the

conpletion string is being assenbl ed above the well bore. Once control
line 220 is in place, flange 214 is defornmed on the well platform
using a manual process or using an automated process dependi ng upon
the facilities available on the well platformsuch that the end
portions of |legs 216, 218 secure control line 220 within flange 214
over the epoos®] | engelicetigontnol |tde £apindse assenbl yrtRdiZeirforare
exanple, a formng plate |ocated on the rig floor may be used to
def orm | eggepibteL1&mankhe capplishiddn SifinRg issnbei BEnt oyer egkriddno
the wel |l bore utilizing the weight of the conpletion string as the
ener gy SOURE€ed®y t her defiy ngddBenpr ogassntIhe forast Noi Pl agendmpmly
include a die that is configured to roll the ends of |egs 216, 218
over contr@ési¢mecedlBoEs CoYAD! cdritre122@rksnf edsémb Dy f $@Ngen 2hies
thereby securing control line 220 therein. [0037]Referring now to
figures 9A;9Basé heled mar ecrdapinded anet-hertgnbedbpBiing Iwsandch
control screen assenbly of the present invention that is generally
desi gnat eda 80§y Sand ot rof ebeest asseldhya30@ntbclwdespodasa opi pe
302 that has a plurality of openings 304 which allow the flow of
productioncdbiidls 1HdsQ 1liBacAr 0duehd Wrddilying. 360Siki anedy ad-quuduase
pipe 302 is a fluid-porous, particulate restricting filter nedium
depi ct ed agaSEr8LMt306rdfiati dtS ngest ARG t RedddVabputtbd | QW screen
ther et hrough but prevent the flow of particulate materials of a
predeterm negl shze {§o0ALpagstdgrs heredhr oughy Posd t{wdned iRyhd but
screen 306 is an outer shroud 308 that has a plurality of openings
310 which gtdwitt he thbow pfoproduct i gartl shdscd hergibroyod. Iand a
control screen assenbly 300 includes a control Iine capture assenbly
312 that ipedadesmaneaxiallsy exdrensing 4d anga-3iowghch i soLiauphed to
outer shroud 308 with a bonding agent 316. Flange 314 includes a pair
of radial | yré@xiendicRgeheds318s 320. J3Q38] Asrbest :eenchacf iy e,9B,
flange 314 is

plurality of openings 310 which allow the flow of

production fluids therethrough. Sand control screen
assembly 300 includes a control line capture assembly 312
that includes an axially extending Z£flange 314 which is
coupled to outer shroud 308 with a bonding agent 316.
Flange 314 includes a pailr of radially extending legs 318,
320.

[0038] As best seen in figure 8B, flange 314 is
deformable such that the end portions of legs 318, 320 are

operable to retain control line 322 within control line
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def or mabl e such that the end portions of |egs 318, 320 are operable

to retain control line 322 within control line capture assenbly
312. Preferably, control line 322 is inserted into control |ine
capture assenbly 312 as the conpletion string is being assenbl ed
above the well bore. Once control line 322 is in place, flange 314 is

defornmed on the well platformusing a manual process or using an
aut omat ed process, such as that described above, dependi ng upon the
facilities available on the well platformsuch that the end portions

of legs 318, 320 secure control line 322 within flange 314 over the
entire | engkpr@fe CaBbERb1 Y i BQ2CAPt WrR FASSEIP] ¥ cBh2rol 003WBbe tiki s
i nventi on has been described with reference to illustrative

enbodi ment snsédhiey desesi pidm@Rolls Nole | BhBRELH tLesbRbEpnstinuedsi
limting sense. Various nodifications and conbi nati ons of the

!||UStFati&§m§i€¥%$n”3§%§hﬁ§ &l beaggotheenembadiagents e thel1bore.
invention wll be apparent to persons skilled in the art upon

reference pRcd heodesar i Pidomod tid sintpesed or eyardut ended: 4 hatrdha

appended cl ai ns enconpass any such nodifications or enbodi nents.
on the well platform using a manual process or using an
automated process, such as that described above, depending
upon the facilities available on the well platform such
that the end portions of legs 318, 320 secure control line
322 within flange 314 over the entire length of control
line capture assembly 312.
[0039] While this invention has been described with
reference to illustrative embodiments, this description is
not intended to be construed in a limiting sense. Various
modifications and combinations of the illustrative
embodiments as well as other embodiments of the invention
will be apparent to persons skilled in the art upon
reference to the description. It is, therefore, intended

that the appended claims encompass any such modifications

or embodiments.
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What is clained is: 1. A sand control screen assenbly having
control line capture capability for use in a subterranean well bore,
the sand control screen assenbly conprising: a base pipe; a
screen jacket positioned around the base pipe that is operable to
prevent the flow of particulate material of a predeterm ned size

t heret hrough and to allow the flow of production fluids therethrough;

and a control line capture assenbly coupled to the screen
jacket, the control |ine capture assenbly operable to receive, retain
and protect _the control line during installation of the sand control

screen in PRatwel IPGi@ed is: 2 The sand control screen assenbly as

recited in claiml wherein the screen jacket further conprises an
outer shroud. A sand control screen assembly having control

line capture capability for use in a subterranean wellbore,
the sand ceontrol screen assembly comprising:

a base pipe:;

a screen jacket positioned around the base pipe that
is operable to prevent the flow of particulate material of
a predetermined size therethrough and to allow the flow of
production fluids therethrough; and

a control line capture assembly coupled to the screen
jacket, the control line capture assembly operable +to
receive, retain and protect the control line during

installation of the sand control screen in the wellbore.

2. The sand control screen assembly as recited in
claim 1 wherein the screen Jjacket further comprises an

outer shroud.
3. The sand control screen assembly as recited in

claim 1 or 2 wherein the control line capture assembly

further comprises an axially extending flange coupled to
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3. The sand control screen assenbly as recited in claiml or 2

wherein the control line capture assenbly further conprises an
axially extending flange coupled to the screen jacket, the flange
operable to receive and retain the control |ine. 4. The sand
control screen assenbly as recited in claim3 wherein the flange is
mechanically formable to retain the control |ine. 5. The sand
control screen assenbly as recited in claim4 wherein the flange is
mechanically formed to retain the control line during installation of
the sand control screen assenbly in the well bore. 6. The sand
control scigen as:epbl Yadsed eciched Mm@y eperfbi£l alomBrdcd Brd, and
wherein the flange is wel ded to the screen | acket . 7. The sand

control screen AsseMBLYtas: regid.ed in

4. The sand control screen assembly as recited in
claim 3 wherein the flange 1s mechanically formable to

retain the control line.

5. The sand control screen assembly as recited in
claim 4 wherein the flange is mechanically formed to retain
the control line during installation of the sand control

screen assembly in the wellbore.

6. The sand control screen assembly as recited in
any one of claims 3 to 5, wherein the flange is welded to

the screen jacket.

7. The sand control screen assembly as recited in
any one of claims 3 to 5, wherein the flange is bonded to

the screen jacket.

8. The sand control screen assembly as recited in

claim 1 wherein the contrel line capture assembly further
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any one of clains 3 to 5 wherein the flange is bonded to the screen

] acket . 8. The sand control screen assenbly as recited in

claiml wherein the control |ine capture assenbly further conprises
an axially extending flange coupled to the screen jacket, the flange
operable to protect the control line during installation of the sand

control screen in the wellbore and an axially extendi ng channel
coupled to the flange, the channel operable to receive and retain the
control line. 9. The sand control screen assenbly as recited in
claim8 wherein the flange further conprises a channel receptacle

posi ti onedcHgt Moy anPaixia®lyoppesidigly diaspesedubeds AWM Rereen
plurality axially distributed openings, the flange formng a pair of

axially extgogiing thei Gi1pageagpeays 1w tdy t peosLdeend ack@trol 1inel0.
The sand control screen assenbly as recited in claim8 or 9 wherein

the channelyfid henseQIPELSHS BrSPEhSD Hhannebn ORSr ablgebf raceicye
and retain the control I|ine.
wellbore and an axially extending channel coupled to the

flange, the channel operable to receive and retain the

control line.

9. The sand control screen assembly as recited in
claim 8 wherein the flange further comprises a channel
receptacle positioned between a pair of oppositely disposed
legs having a-plurality axially distributed openings, the
flange forming a pair of axially extending fluid

passageways with the screen jacket.

10. The sand control screen assembly as recited in
claim 8 or 9 wherein the channel further comprises a spring

channel operable to receive and retain the control line.

11. A sand control screen assembly having control
line capture capzbility for use in a subterrznean wellbore,
the sand control screen assembly comprising:

a base pipe:
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11. A sand control screen assenbly having control |ine capture
capability for use in a subterranean well bore, the sand control
screen assenbly conprising: a base pipe; a screen jacket
positioned around the base pipe that is operable to prevent the flow
of particulate material of a predeterm ned size therethrough and to
all ow the flow of production fluids therethrough; and a control
| ine capture assenbly coupled to the screen jacket, the control |line
capture assenbly having an axially extending flange coupled to the
screen jacket, the flange operable to protect the control |ine during
instal l ation of2tAET8ANdIBBFRT oPOTErEdFdi i on@dwethiehdras eaii Pan that
axi ally extending spring channel coupled to the flange, the channel
oper abl e t &°r BEBF ¥l &ntP ret el tt Hdecdrtrolef| Pgeticulate jpatepials id

control screen assenbly as recited in claim 11l wherein the screen
jacket furfhBreeohprides & z6utt®ershhbriegh and toaligye WGend lewntordol
screen assenbly as recited in claim1l or 12 wherein the flange
further coRpPIeEsiolr dHadfAel theedhdiraciod: pesdti oned between a pair of
oppositely disposed | egs having a plurality axially distributed
openi ngs, the f3 afEEaGr Mill§ £3paitreorsasialy ycexrlaity fheuigtreen
passageways with the screen jacket.

jacket, the control line capture assembly having an axially

extending flange coupled to the screen jacket, the flange
cperable to protect the control line during installation of
the sand control screen in the wellbore and an axially
extending spring channel! coupled to the flange, the channel

operable to receive and retain the control line.

12. The sand control screen assembly as recited in
claim 11 wherein the screen jacket further comprises an

outer shroud.

13. The sand control screen assembly as recited in
claim 11 or 12 wherein the flange further comprises a
channel receptacle positioned between a pair of oppositely
disposed 1legs having a plurality axially distributed
openings, the flange forming a pair of axially extending

fluid passageways with the screen jacket.
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14. The sand control screen assenbly as recited in claim11l, 12 or 13

wherein the flange is welded to the screen jacket. 15. The
sand control screen assenbly as recited in any one of clains 11 to
14, wherein the channel is welded to the fl ange. 16. A et hod
for securing a control line to a sand control screen assenbly for use
in a subterranean wel |l bore, the nethod conpri sing: provi ding a
sand control screen assenbly having a base pipe wth a screen jacket
positioned therearound and a control |ine capture assenbly having an
axially extending flange coupled to the screen jacket and an axially
extendi ng spring channel coupled to the flange; and posi tioni ng
the control line in the spring channel such that the control line is

retained by the sprimg chiamneboand, pr ot ££d:£da byethe, f LaNG@cited in
claim 11, 12 or 13 wherein the flange is welded to the

screen jacket.

15. The sand centrol screen assembly as recited in
any one of claims 11 to 14, wherein the channel is welded

to the flange.

16. A method for securing a control line to a sand
control screen assembly for use in a subterranean wellbore,
the method comprising:

providing a sand control screen assembly having a base
pipe with a screen Jjacket positioned therearound and a
contrcl line capture assembly having an axially extending
flange coupled to the screen Jjacket and an axially
extending spring channel coupled to the flange:; and

positioning the control line in the spring channel
such that the control 1line 1is retained by the spring

channel and protected by the flange.
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17. The method as recited in claim16 wherein the flange further
conprises a channel receptacle positioned between a pair of

oppositely di sposed | egs. 18. The nethod as recited in claim
17 wherein each of the legs has a plurality axially distributed
openi ngs. 19. The method as recited in claim 17 or 18 wherein

the spring channel is positioned within the channel receptacle.
20. The nethod as recited in claim17, 18 or 19, wherein the flange
forms a pair of axially extending fluid passageways with the screen
j acket .

17. The method as recited in claim 16 wherein the

flange further comprises a channel receptacle positioned

between a pair of oppositely disposed legs.

18. The method as recited in claim 17 wherein each of

the legs has a plurality axially distributed openings.

1%. The method as recited in claim 17 or 18 wherein
the spring channel is ©positioconed within the channel

receptacle.

20. The method as recited in claim 17, 18 or 19,
wherein the flange forms a pair of axially extending fluid

passageways with the screen jacket.
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