| 1 NFLOW CONTROL DEVI CES FOR SAND CONTROL SCREENS The present invention
rel ates generally to equi pnment utilized and operations perfornmed in
conjunction with subterranean wells and, in an enbodi nent described herein,
nore particularly 5 provides inflow control devices for sand contro
screens. Certain well installations benefit fromhaving a flow restriction
device in a well screen. For exanple, such flow restriction devices have
been useful in preventing water coning, balancing production fromlong
hori zontal intervals, etc. These fIOM/rFstriction devices are sonetines
referred to as "inflow control devices.” 10 Unfortunately, typical inflow
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restrict flow, eniently
adjusted at a jobsite, or are at least difficult to adjust. Small orifice
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conditions and 15 desired, production paraneters may not be known bef or ehand,
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be seen that inprovenents are neede e art screens havi ng
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whi ch sebMetmatrefegas to SrefRmokIngdl dévidehe art. One exanple is described
below in which the inflow control device includes a flow restrictor which is
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restri ch@istment of the inflow control device at the jobsite is desirable, since exact well conditions and
15 desired production parameters may not be known beforehand, and it is impractical to
manufacture and warehouse well screens with inflow control devices configured for all possible
conditions.
Therefore, it may be seen that improvements are needed in the art of well screens having
inflow control devices. It is among the objects of the present invention to provide such
20 improvements.
In carrying out the principles of the present invention, a well screen and associated
inflow control device is provided which solves at least one problem in the art. One example is
described below in which the inflow control device includes a flow restrictor which is
conveniently accessible just prior to installing the screen. Another example is described below
25 in which multiple flow restrictors are configured and positioned to provide enhanced flow
restrictioﬁ.
In one aspect of the invention, a well screen is provided which includes a filter portion.
At least two flow restrictors are configured in series, so that fluid which flows through the filter

portion must flow through each of the flow restrictors.



2 |In another aspect of the invention, the well screen includes at |east two
tubular flow  restrictors configured in series. The flowrestrictors are
positioned so that fluid which flows through the filter portion nust
reverse direction at least twice to flow between the flow restrictors. 5 In
anot her aspect of the invention, a nmethod of installing a well screen

i ncludes the steps of: providing the well screen including a filter portion
and an inflow control device with at least one flow restrictor which
restricts flow of fluid through the filter portion; and accessing the flow
restrictor by renoving a portion of the inflow control device. Reference is
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principles of the present invention;

FIG. 2 is an enlarged scale cross-sectional view of a well screen which may be used in
the system of FIG. 1, the well screen including an inflow control device embodying principles of
the present invention; |

15 FIG. 3 is a further enlarged scale cross-sectional view of a first alternate construction of
the inflow control device;

FIG. 4 is a cross-sectional view of the inflow control device, taken along line 4-4 of FIG.
3;

FIG. 5 is a cross-sectional view of a second alternate construction of the inflow control

20 device;

FIG. 6 is a cross-sectional view of a third alternate construction of the inflow control
device;

FIG. 7 is a cross-sectional view of a fourth alternate construction of the inflow control
device;

25 FIG. 8 is a cross-sectional view of a fifth alternate construction of the inflow control
device;

FIG. 9 is a cross-sectional view of the inflow control device, taken along line 9-9 of FIG.
8;

FIG. 10 is a cross-sectional view of a sixth alternate construction of the inflow control

30 device, with the inflow control device being accessed;



FIG 10 is a cross-sectional view of a sixth alternate construction of the
inflow control 30 device, with the inflow control device being accessed; 3
FIG 11 is a cross-sectional view of the sixth alternate construction of the
i nflow control device, with the inflow control device being fully installed,;
FIG 12 is a cross-sectional view of a seventh alternate construction of the
inflow control device; 5 FIG 13 is a cross-sectional view of an eighth
alternate construction of the inflow control device; and FIG 14 is a
cross-sectional view of a ninth alternaje construction of the inflow control
device. It is to be understood that the various enbodi nents of the present
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Repr esen atl ‘vely illustrated in FIG | is a well system 10 whi ch enbodi es
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In the following description of the representative embodiments of the invention,

LI

15 directional terms, such as “above”, “below”, “upper”, “lower”, etc., are used for convenience in

b1 1

referring to the accompanying drawings. In general, “above”, “upper”, “upward” and similar
terms refer to a direction toward the earth’s surface along a wellbore, and “below”, “lower”,
“downward” and similar terms refer fo a direction away from the earth’s surface along the
wellbore.

20 Representatively illustrated in FIG. 1 is a well system 10 which embodies principles of
the present invention. A production tubing string 12 is installed in a wellbore 14 of a well. The
tubing string 12 includes multiple well screens 16 positioned in an uncased generally horizontal
portion of the wellbore 14.

One or more of the well screens 16 may be positioned in an isolated portion of the

25 wellbore 14, for example, between packers 18 set in the wellbore. In addition, or alternatively,
many of the well screens 16 could be positioned in a long, continuous portion of the wellbore 14,
without packers isolating the wellbore between the screens.

Gravel packs could be provided about any or all of the well screens 16, if desired. A
variety of additional well equipment (such as valves, sensors, pumps, control and actuation

30 devices, etc.) could also be provided in the well system 10.



W t hout packers isolating the wellbore between the screens. G avel packs
coul d be provided about any or all of the well screens 16, if desired. A
vari ety of additional well equipnent (such as val ves, sensors, punps,

control and actuation 30 devices, etc.) could also be provided in the well
system 10. 4 It should be clearly understood that the well system 10 is
nmerely representative of one well systemin which the principles of the
invention may be beneficially utilized. However, the invention is not
limted in any manner to the details of; the well system 10 described herein.
For exanple, the screens 16 could instead be positioned in a cased and
perforated pgrii I LivOsedel N @
general ly veﬁf%@gﬁbgé&?ﬁaﬁﬁgkkgﬁﬁgFF%gggfg%ﬁgpﬁgﬁggﬁﬂgQ@%ﬁ?@h%gpuseg in an

i nj ect i evellwedtém ir whiok thetpgrmoiples of theriodmdbn oy We benefietally uitbiedr Havegver, the
additionally now to FIG 2, an enl arged. scale schematig crass:sectiaqnal view
of " t he agndhanis s rafodis L mRFuE 1o B e CEDF SEDQIo L0 EReT O PEER. T8y be
used i Nefdhgpl¥iehd scBehs EftouldinsRhd bé pdsRidaed Hﬁ@@bsbd‘anﬁfbérf@?d@&rspdbﬁbﬁ ofystemin
keeping with the principles of the invention. 10 Afluid 32 flows inwardly

t hr oughwallbarethe sqsenns coid bepesitiangd ise panerpllygertivalporiion efia wellhoramhe 26 i s
depicted. in.E pej p ] . er types of filter
mat er i agcr%ééﬁgh&dgé mgrregisl ?h gﬁ%@ﬁg\gﬂhﬁa &t |¥Maaf](l::rl %@@E‘gg{ﬂﬁf]g%{a&hul ar material,
etc.) may beRefeathg addibhdly nosnteddGneinenlafded stdlesdheBatieorber-sectiona nizw afi

space 2§ betweep, the fi]ter rtion 26 a g at | ar, base. 15 pipe 90 of the
soreen e Sope g isupresptetnn Mhisked T 85 aten Winfhe Benin F HUPEEss, and
into ajf RV MAsEAGEd frang kiR deN Gydt QR ¢ kdepinBabithvthé PriiiglBs 6f8e HReRGsh.16. Wien
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principIeF%Pf t he invention. For exanple, the flow passage could be
ext er nafMPPPRESFi | ter portion, in an outer shroud of the screen 16, etc.

The inflow cPr figik 30 NiefsBunIhnhACIPIELEE QIR thEBIE: JoIN Zesidrd tab@asbA (only
one of which is visible in FIG 2) to restrict inward flow through the

scredA pge PP obthe spreembdenThenduid B2 then paeses tharpgh an inflow control device 34, and into

a flow paséage 42 extending longitudinally through the screen 16. When interconnected in the
tubing string 12 in the well system 10 of FIG. 1, the flow passage 42 is a part of a flow passage
extending through the tubing string.
Although the flow passage 42 is depicted in FIG. | and others of the drawings as
20 extending internally through the filter portion 26, it will be appreciated that other configurations
are possible in keeping with the principles of the invention. For example, the flow passage could
be external to the filter portion, in an outer shroud of the screen 16, ete.
The inflow control device 34 includes one or more flow restrictors 40 (only one of which
is visible in FIG. 2) to restrict inward flow through the screen 16 (i.e., between the filter portion
25 26 and the flow passage 42). As depicted in FIG. 2, the flow restrictor 40 is in the shape of an
elongated tube. A length, inner diameter and other characteristics of the tube may be varied to
thereby vary the restriction to flow of the fluid 32 through the tube.
Although the inflow control device 34 is described herein as being used to restrict flow of
fluid from the filter portion 26 to the flow passage 42, it will be appreciated that other

30 configurations are possible in keeping with the principles of the invention. For example, if the



25 26 and the flow passage 42). As depicted in FIG 2, the flow restrictor
40 is in the shape of an elongated tube. A length, inner dianeter and ot her
characteristics of the tube may be varied to thereby vary the restriction
to flow of the fluid 32 through the tube. Although the inflow control device
34 is described herein as being used to restrict flow of fluid fromthe
filter portion 26 to the fl ow passage 42, it will be appreciated that other
30 configurations are possible in keeping with the principles of the
invention. For exanple, if the 5 flowspassage is external to the filter
portion 26, then the inflow control device could restrict flow of fluid
from t h@loflpayiapas eR@ehal @ th Eltér doktedn T8 FHeh @b inBbw cofdis] dedivabbiag Geskiivt WisvNg 2
tube for the fTowrestrictor 40 is that a larger inner diameter may be used
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securing the flow restrictor 40 and pluyg 44 may, be used in keeping with the
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opening 20.

To install the flow restrictor 40 in the inflow control device 34, appropriate threads, seals,

etc. may be provided to secure and seal the flow restrictor. The plug 44 is then installed in the
20 opening 20 using appropriate threads, seals, etc. Note that any manner of sealing and securing
the flow restrictor 40 and plug 44 may be used in keeping with the principles of the invention.

Referring additionally now to FIG. 3, an enlarged scale schematic cross-sectional view of
an alternate construction of the inflow control device 34 is representatively illustrated. The
inflow control device 34 as depicted in FIG. 3 may be used in the well screen 16, or it may be

25 used in other well screens in keeping with the principles of the invention.

The inflow control device 34 includes multiple flow restrictors 24, 30 configured in
series. The flow restrictors 24, 30 are in the shape of elongated tubes, similar to the flow
restrictor 40 described above. However, in the embodiment of FIG. 3, the flow restrictors 24, 30
are positioned so that the fluid 32 must change direction twice in order to flow between the flow

30 restrictors.



an alternate construction of the inflow control device 34 is
representatively illustrated. The inflow control device 34 as depicted in
FIG 3 may be used in the well screen 16, or it may be 25 used in other well
screens in keeping with the principles of the invention. The inflow control
device 34 includes multiple flow restrictors 24, 30 configured in series.
The flow restrictors 24, 30 are in the shape of elongated tubes, simlar to
the flow restrictor 40 described above. However, in the enbodi nent of FIG
3, the flowrestrictors 24, 30 are pogtioned so that the fluid 32 nust
change direction twice in order to flow between the flow 30 restrictors. 6
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seal i ng curing the fl ric 30 in the bulkhead 46 may be
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in practice. 20 The flow restrictors 24, 30 may be conveniently accessed and
i nst 4P| ebprasterisierniahe Higw restrictors, replacing a certain number of the flow restrictors with
plugs, replacing some or all of the flow restrictors with orifices or nozzles, not installing some or
all of the flow restrictors (i.e., thereby leaving a relatively large opening in the bulkhead 46), etc.
Although four of the ﬁow restrictors 30 are depicted in FIG. 4, any appropriate number may be
used in practice.
20 The flow restrictors 24, 30 may be conveniently accessed and installed or removed by
removing an outer housing 48 of the device 34 (see FIG. 3). A snap ring or other securement 50
may be used to provide convenient removal and installation of the outer housing 48, thereby
allowing the flow restrictors 24, 30 to be accessed at a jobsite. Alternatively, openings and plugs
(such as the opening 20 and plug 44 described above) could be provided in the end wall 22 for
25 access to the flow restrictors 24, 30.
After the fluid 32 flows out of the ends 43 of the flow restrictors 30, the fluid enters the
chamber 36. Since the ends 38, 43 of the flow restrictors 24, 30 overlap, the fluid 32 is forced to
reverse direction twice before entering the ends 38 of the flow restrictors 24. These abrupt

changes in direction cause turbulence in the flow of the fluid 32 and result in a further pressure



removi ng an outer housing 48 of the device 34 (see FIG 3). A snap ring or
ot her securenent 50 may be used to provide conveni ent renoval and
installation of the outer housing 48, thereby allowing the flow restrictors
24, 30 to be accessed at ajobsite. Alternatively, openings and plugs (such
as the opening 20 and plug 44 descri bed above) could be provided in the end
wal | 22 for 25 access to the flowrestrictors 24, 30. After the fluid 32
flows out of the ends 43 of the flowrestrictors 30, the fluid enters the
chanber 36. Since the ends 38, 43 of the flowrestrictors 24, 30 overl ap,
the fluid 32 is forced to reverse diréction twice before entering the ends
38 of the flowrestrictors 24. These abrupt changes in direction cause
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this flow réstriction, a pressure drop is experienced between the chamber 36
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direction is r%guir d or the fluid to flow toward openings 56 which
pr ovi deSHeh & thr $@48t§on bet ween the chanber 52 and the flow passage 42.

Al tenpfl ow ngmbdHRYRIY ii‘&nt&@%‘dﬂ%b&%no%e@ WhdnB€in &Fh%ﬂ&?xs' Bql_lﬁfe'a%ﬂh@” IS

requi red for the fluid 32 to flow t hfough the passage 4 hus, anot her
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inflow control device 34 as shown in FIGS. 3 & 4 and described above provides a desirable and
adjustable total pressure drop between the annular space 28 and the flow passage 42 without
requiring very small passages in orifices (although these could be used if desired), and also
provides convenient access to the flow restrictors 24, 30 at a jobsite. Although the flow

20 restrictors 24, 30 have been described above as being in the shape of tubes, it should be
understood that other types and combinations of flow restrictors may be used in keeping with the
principles of the invention.

Referring additionally now to FIG. 5, another alternate construction of the inflow control
device 34 is representatively illustrated. The inflow control device 34 as depicted in FIG. 5 may

25 be used in the well screen 16, or it may be used in other well screens in keeping with the
- principles of the invention.

Instead of the tubular flow restrictors 24, 30 of FIGS. 3 & 4, the inflow control device 34
of FIG. 5 utilizes a series of flow restrictors 58, 60, 62 in bulkheads 46, 54, 64 separating the
annular space 28 and chambers 52, 66, 68. The flow restrictors 58, 60, 62 are in the form of

30 nozzles or orifices in the bulkheads 46, 54, 64. Although only one flow restrictor 58, 60, 62 is



20 restrictors 24, 30 have been descri bed above as being in the shape of
tubes, it should be understood that other types and conbi nati ons of flow
restrictors may be used in keeping with the principles of the invention.
Referring additionally nowto FIG 5, another alternate construction of the
inflow control device 34 is representatively illustrated. The infl ow
control device 34 as depicted in FIG 5 may 25 be used in the well screen
16, or it may be used in other well screens in keeping with the principles
of the invention. Instead of the tubulag flowrestrictors 24, 30 of FIGS. 3
& 4, the inflow control device 34 of FIG 5 utilizes a series of flow

restri ctyasible RBeach Of the ZespbctRE blsikBaLlls 44654, 84, anbhumbpedfakifiogs hbebe agdun asy space
28 and chanbers 52, 66, 68. The fl ow restrlctors 58, 60, 62 are in the form

of 30 ne%Hediideadsas pperarriatetq MadysgIcRHeReading desyad prasuradiorsugh only one
flow restrichqt img, 1991etaf%1d§t éché(ﬂaéﬂeﬁét@s 'of*th%gfbkb RLtribBs Jseﬁﬁe&ztbtmlfﬂp&bgheads

46, 54, 64, any nu or| I ces may used in any of eads as
appr opr whar@ed as fisted wevacothe esspriotion mcgﬂdwsﬁlmegh the esfcase Tde dlosy. reSthietoraFier

al 2o o6 SO MaRBARPHet HEUFT adb Py stk oreet ik Bt e RiBudiheuntone

orificesutithell be S,ypré@a&éd ihet 1e rififes céuﬁGnst&a rRIfermetRinGEgdate MdnKers, BudSasbei ng
integrally fornmed in the respective bul kheads 46, 54, 64 but it will be

appr eci abisepedrmamberrevhieh piesgswed inte anchisaled do the brliheads 46n°48far at e nenber s,
such as ¢ hr ealedoRaisrs WAl 6) c95R: SERENGIebBb Al Mddhiyinh 6 bUl kheads

46, 54, 64. e flowrestridtors 58, 60 2 are ftornmed on “'separate
menber s providad wiktediffiomnt theracpristidsdewthws giHffegiért: frmeediameters; etct) do itetebysillpwiach as

diffe ent i.nner . di ters tc.).to t ereb 0 ar i et .
Tl ety PER e bR iR s fracp 2k B e AR b o 52,
66, 68 'sﬁco‘é&k@&meslﬁla@dlnoﬁ ranﬁtdﬂﬂhémaz,reﬁﬂmogfsstb@ &2lcomldeIéft bt dTniE réPectfR@, 62
coul d be Ieft out of its respective bul khead 46, 54, 64 to provide a

rel at i veémikhpad4fe Shdripmepvide 2 1skatinely laisnepening ip theduwiidiesd (te aradkiee 2 prdisssr e
0 O, 28U LIPOR it B TR DRI RS P Bl
fl ow r eshiina¢asedpbSpreilop 82ossulye hdklmad)essed by renovi ng jt he outer housing
10 LS Tl SBIOMIAS T PRI B2 S SRS, R R Pl U
restri ctietnatiSelySdben®gs arldplugh (Sudheud feS opehing 20 la8ivplug 44 described above) may be
provided in the end wall 22 to access the flow restrictors 58, 60, 62. In this manner, the flow
restrictors 58, 60, 62 may be conveniently installed and otherwise accessed at a jobsite.
The flow restrictors 58, 60, 62 are configured in series, so that the fluid 32 must flow
20 through each of the orifices in succession. This produces a pressure drop across each of the
bulkheads 46, 54, 64. Although the flow restrictors 58, 60, 62 are depicted in FIG. 5 as being
aligned longitudinally, they could instead be laterally offset from one another if desired to
produce additional turbulence in the fluid 32 and corresponding additional pressure drops.
Referring additionally now to FIG. 6, another alternate construction of the inflow control
25 device 34 is representatively illustrated. The inflow control device 34 as depicted in FIG. 6 may
be used in the well screen 16, or it may be used in other well screens in keeping with the
principles of the invention.
The inflow control device 34 of FIG. 6 differs in at least one substantial respect from the

inflow control device of FIG. 5, in that the orifice flow restrictor 60 is replaced by the tubular



restrictors 58, 60, 62 may be conveniently installed and ot herw se accessed
at ajobsite. The flowrestrictors 58, 60, 62 are configured in series, SO
that the fluid 32 nmust flow 20 through each of the orifices in succession.
This produces a pressure drop across each of the bul kheads 46, 54, 64.

Al t hough the flow restrictors 58, 60, 62 are depicted in FIG 5 as being
aligned longitudinally, they could instead be |aterally offset from one
another if desired to produce additional turbulence in the fluid 32 and
correspondi ng additional pressure drop Referring additionally now to FIG
6, another alternate construction of the inflow control 25 device 34 is
repr esent at i I r | r i in
G o ha el RS AL et s B ST Qe i 85, AERIRLER T
screensof ﬂod(ze@man@s wial e kel in meépinmg' witleﬁxeqfrinbilphes ioﬂtherim‘vennon The i nflow control
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ow restrictors ccessi on.
Althougbretshmeﬂﬂopw restrictors 58, 24, 62 are 5 depi ct ed |n FIG 6 as being
al i gned | ongjt nst ad be | at er.al I rom one
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cor r espendid deAci4 is Q& sentafi Rt HIuSt- AEL PBhe iFREW koA dBeied 84 QN@dpidtedi@wW t0 FI G
7, another alternate configuration of the inflow control device 34 is

r epr d9efitGitT may Ye usedl irsthe siedgoredth €6, ionft reay becised il otlrswellscansis kdepngwed i n 10
FIG 7 %yrﬁggﬁi%gtﬂen?%gg?mell screen 16, or it may be used in other well
eéping w

screens i He principles of the invention. The inflow control
devi ce 34 of Tht aflow whfréleiesice 34 OBKL. gndifferk ipsubbtafiti =0 paitt Ifmsethdmdnsérhmd above,

and o cRESCR 8 1 PeREa TSR] 73 hariis MAHPIEGIoN TPOTFSFy e 8 PBBENRISRAEN 1 ho

chanber $opd tifBeih. nTﬁé’ﬁaﬁd‘HlJi ?Wzs%sﬁ@ﬂéd l?étw%‘&h&@aaﬁﬂ:ers' 2, 88 tHB (e Trow f eature of
the inflow control device 34 of 7, the fluid 32 ffows in. one

15 control device 34.

' In one unique feature of the inflow control device 34 of FIG. 7, the fluid 32 flows in-one
direction through the flow restrictor 72 (from the chamber 68 to the chamber 52), and the fluid
flows in an opposite direction through the flow restrictor 74 (from the chamber 52 to the
chamber 76). Furthermore, the fluid 32 reverses direction in the chamber 52 (between the flow

20 restrictors 72, 74) and again changes direction in flowing from the chamber 76 and through the
passage 42 via the opening 56.

Turbulence and a corresponding pressure drop results from each of these changes in
direction of flow of the fluid 32. In addition, pressure drops are caused by the restrictions to
flow presented by the flow restrictors 58, 72, 74. The flow restrictors 58, 72, 74 are configured

25 in series, so that the fluid 32 must flow through each of the flow restrictors in succession.

Any number of the flow restrictors 58, 72, 74 may be used. Although the flow restrictors
72, 74 are depicted in FIG. 7 as being integrally formed in the manifold 70, the flow restrictors
could instead be formed in separate members installed in the manifold.

If the flow restrictors 72, 74 are formed on separate members, then they may be provided

30 with different characteristics (such as different inner diameters, etc.) to thereby allow a variety of



direction through the flowrestrictor 72 (fromthe chanber 68 to the chanber
52), and the fluid flows in an opposite direction through the fl ow
restrictor 74 (fromthe chanber 52 to the chanber 76). Furthernore, the
fluid 32 reverses direction in the chanmber 52 (between the flow 20
restrictors 72, 74) and again changes direction in flowing fromthe chanber
76 and through the passage 42 via the opening 56. Turbul ence and a
correspondi ng pressure drop results fromeach of these changes in direction
of flow of the fluid 32. In addition, pyggessure drops are caused by the
restrictions to flow presented by the flowrestrictors 58, 72, 74. The fl ow
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through openings and plugs (such as the opening 20 and plug 44 described

above) |bﬁush@1reth@|wnbllscreg216 DOitRestyderiserhinatitt wied sereeng lmlsw:ptutg WithhCB anot her

alternate,. co %gtlontﬁf the inflow control device 34 is representatively
in

|IIustra?r31§ eIshoe TTOW Control device 34 as depicted in FIG 8 may be used

in the well snfeeieﬂoxiﬁontﬂﬂ didiceBy/offIIGUS &kihilardh Ry véepdctsortkeasniigorakies pf ng
with the %ln%ﬁgl es of the invention. The inflow control devjce 34 of FIG 8

is sihEHOS ﬁ:g,lt ij@?fﬁéﬁ atleasd Ot'l%‘@,lbé’@ﬁtpql @fﬁ;pgﬁt intha includes the flow restrictors

58 and multiple channels 78 in place of the flow restrictors 30. The arrangement of the channels
78 in relation to the flow restrictors 24 may be viewed more clearly in the cross-section of FIG.
9.
The configuration of FIGS. 8 & 9 provides many of the same benefits as the
20 configuration of FIGS. 3 & 4. The channels 78 create turbulence in the fluid 32 in the chamber
36 and thereby provide a corresponding pressure drop between the flow restrictors 58 and the
flow restrictors 24.
Referring additionally now to FIG. 10, another alternate construction of the inflow
control device 34 is representatively illustrated. The inflow control device 34 of FIG. 10 may be
25 used in the well screen 16, or it may be used in other screens in keeping with the principles of
the invention.
The configuration of the inflow control device 34 as depicted in FIG. 10 differs from the
other configurations described above in at least one substantial respect, in that it includes a flow
restrictor 80 which is externally positioned in the device. That is, the flow restrictor 80 is not

30 contained within an outer housing or chamber of the inflow control device 34.



15 FIGS. 3 & 4, but differs in at |east one substantial respect in that it

I ncl udes the flowrestrictors 58 and nultiple channels 78 in place of the
flowrestrictors 30. The arrangenent of the channels 78 in relation to the
flowrestrictors 24 may be viewed nore clearly in the cross-section of FIG
9. The configuration of FIGS. 8 & 9 provides many of the same benefits as
the 20 configuration of FIGS. 3 & 4. The channels 78 create turbul ence in
the fluid 32 in the chanber 36 and thereby provide a correspondi ng pressure
drop between the flow restrictors 58 aqﬂ the flowrestrictors 24. Referring
additionally now to FIG 10, another alternate construction of the inflow

control device 34, |,s Jepresentativel illystrated., T infl.ow control device
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configuration of the inflow control device 34 as depicted in FIG 1Q differs
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t he bul khead 46 (ofor exanple, by welding, etc.), but it wll be appreciated

| g .
that t hebaopise A9 obtheardl SBigeR he utingreads Seplper ariotisr mepss AfdpsHsde 28Rd t hat

other arg.a RLSivR devict RERE bSk nts could be constructed, in keeping
with theep?f%ﬁgi?pl o3 6f et ﬁe I nvent ?’EE% As depicted in FIG 10, the nenber 82

has békn i nséleecceivingpdavive 88duas a hgre®R asd hfpassageritd fprmédathersm. tHatbose $2isei vi ng
device 88 ca e install]e The recej.vji ng. dev,j.ce 88 be.,nstalled in the
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passage
15 inserted into the housing 86, and then the device 88 may be installed in the base pipe 90. Any

number of the tubular member 82 may be used, and the flow restrictor 80 may be varied (for
example, by changing an inner diameter or other characteristic of the flow restrictor) to provide a
variety of restrictions to flow and pressure drops. The flow restrictor 80 may be formed in a
separate member which is then installed (for example, by threading) in the tubular member 82.
20 . In FIG. 11, the tubular member 82 has been displaced upward, so that it is now sealingly
received in the bore 92 of the receiving device 88. A snap ring 96 is then received in a recess 98
formed on the tubular member 82 to maintain the member 82 in this position.
To remove the tubular member 82, the snap ring 96 may be withdrawn from the recess
98, and then the tubular member may be displaced downward in the bore 84 of the housing 86.
25 The receiving device 88 may then be detached from the base pipe 90 and the tubular member 82
may be withdrawn from the housing 86.
In use, the fluid 32 flows through the flow restrictor 80 in the tubular member 82, thereby
producing a pressure drop between the annular space 28 and the flow passage 42. If multiple
flow restrictors 80 are provided for in the inflow control device 34, then one or more of these

30 may be replaced by a plug (e.g., by providing a tubular member 82 without the flow restrictor 80



Thus, at ajobsite, when the well conditions and desired production
characteristics are known, the appropriate tubular nmenber 82 with an
appropriate flow restrictor 80 therein may be 15 inserted into the housing
86, and then the device 88 nay be installed in the base pipe 90. Any nunber
of the tubul ar nenber 82 nmay be used, and the flow restrictor 80 may be
varied (for exanple, by changing an inner dianeter or other characteristic
of the flowrestrictor) to provide a variety of restrictions to flow and
pressure drops. The flow restrictor 80 ,qay be forned in a separate nenber
which is then installed (for exanple, by threading) in the tubul ar nenber
82. 20 1@ bl Gnerbily if‘d?:?iréd‘%\‘;a'r ﬁdeﬁﬁgﬂﬁ%feg?e%m@g@n Peﬁélvglllcﬁ)lc&?e%?oﬁﬁ? {ea g that
it is now séal'rnglty " recerved In € bore 0 he receiving device 88. A
snap ri ngeSfreidsog bewedrethe bnviathrispaca 28 and #% S pdsepeed. on the tubul ar nmenber

82 to maintain the er 82 in LS. position. To repove the tuhul ar menber
82, the snap quﬂan@gﬂﬁvﬂaﬂénmt%hr%m 105H6F %@%&@Egruct%,oqéwn A¥n the
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25 The recelivin evice 88 may "t hen be detached fromthe base pipe

t he t ubuwisad imtberdeH s@2en hinyr Benayibeidecaivwottier welltstreettsdn keapineseith the poiseiples he
fluid 32ff€]o.ws tthrough the flow restrictor 80 in the tubular nenber 82,

t her eby 06%‘8&%}1 lﬁa‘ a pressure drop between the annul ar space 28 and the fl ow
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formed tingﬁeeaaeé %fga 96.e%gé ﬂéw&&trm&vlgég)rams%%& icdiéatioh beRvebR e My and a
correspondi ng | hCrease pressure drop between the annul ar space 28 and the
f1 ow passagee 42andetlamben t02aelihin iadwadihyassenbly d 04bBhe Iiflovacrmtriobdevadet ¥ nat e

tructi f the i t.r.0l ' 34 i tativel
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wel | scrigedrmd in @lsepdrat8menber Lipedsthliedah BRba¥epibe SC (fBLHGMpT, ktﬁﬁ?itmgadé/iahd'l t he

principles of the invention. The inflow control device 34 difrers fromthe
ot her i retleaflebnt rol devi ces described above in. at |east one substanti al

respect, in tlmguipﬁlghmﬂégﬂ%r@léd &wgf&%eaifsﬁiﬁrthémﬁoofoﬁlab&trblidéviicm&,e}hérf-ﬂl% in

t he base pipe 90. e ow restrict 100 provi des urd comuni‘catl o
bet weéh dflike mewberd 00 mey bgepkredyda plug braimbreasetB@prassute dropbetvgen thg assenbl y
104 of tcrllagmwrf 1'09‘%18 (t-matfll’o% pa%galgie%i %[ftbrnatively, one or more of the members 106 may be
left out to thereby provide a relatively large opening between the chamber 102 and the flow
passage 42, and to thereby reduce the pressure drop.
The member 106 may be conveniently accessed by removing the housing assembly 104.

20 The housing assembly 104 may include multiple housing members 108, 110 with a compression
seal 112 between the housing members, When the housing assembly 104 is installed after
accessing or installing the flow restrictor 100, the housing members 108, 110 are drawn together
(for example, using threads, etc.) to thereby compress the seal 112 between the housing members
and seal between the housing assembly and the base pipe 90.

25 Referring additionally now to FIG. 13, another alternate construction of the inflow
control device 34 is representatively illustrated. The inflow control device 34 of FIG. 13 may be
used in the well screen 16, or it may be used in other screens in keeping with the principles of
the invention.

The inflow control device 34 as depicted in FIG. 13 is similar in many respects to the

30 inflow control device of FIG. 5. However, one substantial difference between these inflow



Any nunber of the flowrestrictors 100 nay be provided. Each flow restrictor
100 may be forned in a separate nenber 106 installed in the base pipe 90
(for exanple, using threads and seals, etc.). If multiple flowrestrictors
100 are provided for in the inflow control device 34, then any 15 of the
menbers 106 may be replaced by a plug to increase the pressure drop between
the chanber 102 and the fl ow passage 42. Alternatively, one or nore of the
menbers 106 may be |left out to thereby provide a relatively | arge opening
bet ween the chanmber 102 and the flow passage 42, and to thereby reduce the
pressure drop. The nenber 106 may be conveniently accessed by renoving the

housi ng assenbly 104. The. housi assenbl 4 may inclu Ltiple
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al t er natigcarporated heteiroly this refeencenf | ow control device 34 is representatively
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FIG 13 is simlar in many respects to the 30 inflow control device of FIG
5. Howevaid theigepestivesehambres| 52664, 68 dny aupbenddhe fovezstricinrs 1§, 120, 128mayol
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may bé0 ubeded infsepkeste methbeAr(siekanieenaiibet Il 0owddxcolodd abgve)parbiehey mby Bh nay be
used for the.melnber %14 116 .is_described in U.S. Published Application
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device 34 of FIG 13 includes flowrestrictors 118, 120, 122 which provide

fluid colmemhembydecamondbid Ahenetivsly, frsaarperabl4, hHumey havedsdsasity weick anber s
52, 66, {fveenWatSEWRERE 2R nydPSealdoR Wil €58 Hafth8) BechhR budfiht wheftl8id 32

15 contains a certain selected proportion of water.

Note that it is not necessary for the members 114, 116 to have the same buoyancy. For
example, the member 114 may be designed to be buoyant in the fluid 32 when it has a certain
proportion of water, and the member 116 may be designed to be buoyant in the fluid having
another proportion of water.

20 In this manner, flow through the inflow control device 34 may be increasingly restricted
as the proportion of water in the fluid 32 increases. This will operate to reduce the proportion of
water produced in the well system 10.

If multiple flow blocking members 114 are provided in the chamber 66, it is not
necessary for all of the members to have the same density. Similarly, if multiple flow blocking

25 members 116 are provided in the chamber 68 it is not necessary for all of the members to have
the same buoyancy. This is another manner in which increased restriction to flow may be
provided as the fluid 32 contains an increased proportion of water. _

Various relationships between the number of flow blocking members 114, 116 and
respective flow restrictors 60, 62, 120, 122 are contemplated. For example, the number of

30 members 116 in the chamber 68 may be less than the number of flow restrictors 60, 122, so that



be provided, and the flow restrictors may be formed directly in the base
pi pe 90, or they may be 10 formed in separate nenbers (such as the nenber
106 descri bed above), and they nay be conveniently installed or accessed by
removal of the outer housing 48. The menbers 114, 116 are preferably
neutral ly buoyant in water and, thus, are nore dense than hydrocarbon
fluid. Alternatively, the nenbers 114, 116 may have a density which is

bet ween that of water and hydrocarbon fluid, so that they becone buoyant
when the fluid 32 15 contains a certaiq sel ected proportion of water. Note
that it is not necessary for the menber'é 114, 116 to have the sane buoyancy.

For exanple, the nmenmber 114 e desj,gned,.t o,be buo t.in the fluid 32
when + B bniscomaihn ot e TRk AL SR b8P Wi BR e Eeovds B, b

desi gnedchabiie 68Us8) @PbetivBert the chdmbed 69 avd 1he flow1RkASE 4D APaidth@rxshplgher . 20
In this manner | ow t hrough the inflow control device 34 ma

f be
i ncr easi mElEr phmembers 446 may be peuahiop pogTEstesthast, theauarber of fiiwérerS{rm;s 8% 122,
i ncreases. ' i |1 t | din
tho. wor | Sujdlel ik S BEA 8 o EHRRR! (e SR DR 12 Bl BEBRMAFT
t he chanfreventedd, it is not necessary for all of the nenbers to have the sane
density. Sim]jarly, jf ltiple flow blockin 5 nmber 16 are, pr.qyi ded
" the chambehs ptdad indToiol3. sderatary 4 Brbfogihefovy fEvted ey rdriea Bhe
same buoyANkYmehbérsl 163s ROSKRENoWBIBSIh thO {1k rediridtBCIRas at RS Filiidckiion to flow
may be :grOV|ded as the fluid 32 contains an |ncreasedtgroport|on of water.

Vari ous oedeaitq Bews Hiopsthe ehanehen 68.Hibroyginihe flovs restrigiar 60, dgq thrpus tsehamber 46, 116
and res ' | r I For
vl o BepioEn O] Rkl e dePlralif e dlmbpcs, AR IRETRA B T 1
nunbei0 ofestfibtoml residrinotthe Bov6 Passd@242. Shetntemtbet 416 comldateretivelydociampdisivh,i on of
the fluid 32, ,sone, fl will sti b ermtte etween th chambers 66,
60° or - HEmIBIS PRBbER L S rm ety bloRk By ghoREE Be SBwASSIster i SN CIee e,
the nungenuRf3218 MR&S Ford e dH&Mb&%SQ%@ﬁh he floW redifigdt €12 4daanto thd@owunber of
flowrestrictors 60, 122, so that flow fromthe chanber 68 to the chamber

66 or t opassage f2.obinglaslyathe membamll Aneultdabipinetiedly (ordn pdditien ifanultipls nesphiest ed i n
FIG 13, 1 1t4r}1?e 5980?&85) bjlg'é}( fio%w Rnlr&%h't}%gﬂg\lf Pevs\‘crfctfbrr%ﬂ%e}eg)?fgréiﬁgvﬂ{eqﬁﬁ({ ﬁf {oofﬁov}zo
15 from the chamber 66 through the flow restrictor 120 and into the flow passage 42.
Note that it is not necessary for the specific combination of flow restrictors 58, 60, 62,
118, 120, 122 illustrated in FIG. 13 to be provided in the inflow control device 34. For example,
any of the flow restrictors 118, 120, 122 could be eliminated (e.g., by replacing them with plugs,
or simply not providing for them, etc.) and either of the members 114, 116 could be used just for
20 blocking flow through the flow restrictors 60, 62. As another example, the flow restrictor 118
could be replaced by the opening 56 described above, which would provide relatively
unrestricted flow of the fluid 32 between the chamber 52 and the flow passage 42.
Note that it is also not necessary of the specific combination of flow blocking members
114, 116 illustrated in FIG. 13 to be provided. For example, either of the members 114, 116
25 could be eliminated. As another example, one or more additional flow blocking members could
be provided in the chamber 52 to selectively block flow through the flow restrictor 118.
Referring additionally now to FIG. 14, another alternate construction of the inflow
contro! device 34 is representatively illustrated. The inflow control device 34 of FIG. 14 may be
used in the well screen 16, or it may be used in other screens in keeping with the principles of

30 the invention.



and the nenber 116 is blocking flow through the flow restrictor 122, so that
the fluid 32 is forced to flow fromthe chanber 68, through the flow
restrictor 60, then through the chanber 66, then through the flow
restrictor 62, then through the chanber 52, and then through the flow 10
restrictor 118 and into the flow passage 42. The nenber 116 could
alternatively (or in addition, if nultiple nenbers 116 are provided) bl ock
flow through the flow restrictor 60, thereby forcing the fluid 32 to fl ow
fromthe chanber 68 through the flom1reﬁ$r|ctor 122 and into the flow
passage 42. Simlarly, the menber 114 coul d alternatlvely (or in addition,
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flow d&sthe chantheros?, 6ﬁ,sﬁ8aancb@y qombmaéorbgf densities @4he fiones biaskingunesahers mhy bevi ce

34 of F\l/\}l%ﬁ? ﬁhoﬁt@r@;ﬁg 'fmnﬁ%%pgrﬁiléllgogﬁ%mcv%nt?f FIG 13, in that it includes

the flo I'Ng e respectlve chanbers 66, 68.
The various embodiments of the inflow control device 34 depicted in FIGS. 2-14 and

described above have demonstrated how the benefits of the present invention may be achieved in
the well screen 16. It should be clearly understood, however, that the invention is not limited to

20 only these examples. For example, any of the flow restrictors, chambers, flow blocking
members, openings, plugs, housings, manifolds, and other elements described above may be
used in any of the embodiments, and any number and combination of these may be used, so that
a vast number of combinations of elements are possible while still incorporating principles of the
invention.

25 In addition, other elements (such as other types of flow restrictors, filter portions, ete.)
may be substituted for those described above in keeping with the principles of the invention. For
example, any of the flow restrictors 24, 30, 40, 58, 60, 62, 72, 74, 78, 80, 100, 118, 120, 122
described above could be replaced with, or could incorporate, a helical flowpath or other type of
tortuous flowpath, such as those described in U.S. Patent No. 6,112,815, the entire disclosure of

30 which is incorporated herein by this reference.



5 However, note that the flow restrictor 122 is not provided in the inflow
control device 34 of FIG 14. Thus, the nenber 116 only bl ocks flow through
the flowrestrictor 24. As depicted in FIG 14, the nenber 116 is bl ocking

flow through the flowrestrictor 24. If nultiple flowrestrictors 24 are
installed in the bul khead 64, and the nunmber of nenbers 116 is |less than
the nunber of restrictors, then flow may still be permtted between the

chanmbers 66, 10 68 via the unblocked restrictors. Simlar to the
description above regarding the enbodi nent of the inflow control device 34
illustrated in FIG 13, any conbination of the flow restrictors 58, 62, 24,
118, 120, 12 f I nunber
(and-any rel g?f?c@grse An@%ola sﬁ‘f%& r}ﬁtelgggb ﬁd ué?n agajfgfu ﬁilsag(?%ﬁﬁﬂh?flo%ebl ocki ng
menber s degatiphien uﬁ&qudséntame efribodingenys af@lmmminbﬁ,rr)sa(ﬁlfy a.];ﬁret'.lla& tﬁﬁaﬁﬁ?@r s 52, 66,
68, and an conblnaélon of densities of the flow bl ocki S may be
used,  witH fieatignn aR¢iiARs. pYhsHHUEARS, AFlPlivnsmdothar changes mae e
enbodi MBRLS O bmbARmbS| AW s aRles qﬁevmﬁn e AR SFRDoride; k}ﬁés@ the2 rbéengnd

descri bed above have denonstrated how the benefits of t resent I nvention
may be anmrlevedprrdlnele, the faregningdateiled descrlpemwlt@lb@elemﬂ}emdlesstqmcaeubsmeod
however , lteht t&e A ]Q HPQ15§ Hokonlnlted to 20 only these exanpl es. For
exanpl e, BYENPYSY ytcﬁ- Ele§lt FPCP6°8Y chanmbers, flow bl ocki ng nmenbers,

openi ngs, pl ugs, hou5|ngs, mani f ol ds, and ot her el enents descri bed above may
be wused in any of the enbodi nents, and any nunber and conbi nation of these
may be used, so that a vast nunber of conbinations of elenents are possible
while still incorporating principles of the invention. 25 In addition,

ot her elements (such as other types of flowrestrictors, filter portions,
etc.) may be substituted for those described above in keeping wth the
principles of the invention. For exanple, any of the flow restrictors 24,
30, 40, 58, 60, 62, 72, 74, 78, 80, 100, 118, 120, 122 described above
could be replaced with, or could incorporate, a helical flowath or other
type of tortuous flowpath, such as those described in U S. Patent No.
6,112,815, the entire disclosure of 30 which is incorporated herein by this
reference. 16 O course, a person skilled in the art would, upon a careful
consi deration of the above description of representative enbodi nents of the
invention, readily appreciate that many



nodi fications, additions, substitutions, deletions, and ot her changes may be
made to these specific enbodinents, and such changes are within the scope
of the principles of the present 5 invention. Accordingly, the foregoing
detail ed description is to be clearly understood as being given by way of
illustration and exanple only. 17 CLAIMS: 1. A well screen, conprising: a
filter portion; and 5 at least two flow restrictors configured in series, so
that fluid which flows through the filter portion must flow through each of
the flowrestrictors. 2. A well screenlgccording to claim1, wherein the
flowrestrictors are positioned so that the fluid nust change direction to
fl ow bet ween 4;h owrestrictors. 10 3. A well screen according to claiml
or 2, mhereiéhﬁggﬁsbf the flowrestrictors is in the shape of a tube. 4. A
wel | screen according to claim3, wherein the tubes are positioned so that
the 15 fluid nust reyerse direction at |least twice to fl ow between the
tubes. 5. A vell @6W@!ﬁ”§@cﬁWﬁFﬁ§@fo claim1 or 2, wherein each of the flow
restrictors iaSiePportiBf; safape of an orifice. 20 6. A well screen according to
claim1 or 2, wherein at |east one of the flow restrictors is in the shape
of a tube, antleasieweflawaesttietassicondigurest intsprest soohatrfbuid phichdlosvsithropgh thée shape

of an Orfh%ﬁ‘%gog%ér@{mg‘f%%g& @fqﬁ%f]&hgggﬁ]&mgl aiml or 2, wherein at |east

one of t w Frctors 1S 1 ape of a tube, and wherein at
| east one of the flow restrictors is in the shape of a channel. 8. A well

screen accordging to claim?7, erein the tube extends into the channel, so
that the fluid nuétWeJLaqﬁifé A459rUBE FF 24T LTSI iV eTes S o ASE PaRiHoT S0

channel .4 30hd fuid must change direction to flow between the flow restrictors.

10
3. A well screen according to claim 1 or 2, wherein each of the flow restrictors is in
the shape of a tube.
4, A well screen according to claim 3, wherein the tubes are positioned so that the

15 fluid must reverse direction at least twice to flow between the tubes.

5. A well screen according to claim 1 or 2, wherein each of the flow restrictors is in

the shape of an orifice.

20 6. A well screen according to claim 1 or 2, wherein at least one of the flow
restrictors is in the shape of a tube, and wherein at east one of the flow restrictors is in the shape

of an orifice.

7. A well screen according to claim 1 or 2, wherein at least one of the flow
25 restrictors is in the shape of a tube, and wherein at least one of the flow restrictors is in the shape

of a channel.

8. A well screen according to claim 7, wherein the tube extends into the channel, so
that the fluid must change direction to flow between the tube and the channel.
30



9. A well screen according to any preceding claim further conprising at

| east one fl ow bl ocki ng nenber which selectively bl ocks flow through at

| east one of the flowrestrictors in response to a property of the fluid. 5
10. A well screen according to claim9, wherein the flow bl ocki ng nmenber
selectively blocks flow between the flow restrictors. 11. A well screen
according to claim9, wherein the flow bl ocking nenber selectively bl ocks
fl ow between a fl ow passage and a chanber in communication with the flow 10
restrictors. 12. A well screen accordi to claim9, wherein fluid

conmuni cation between the filter porti n and the flow passage is

increasingly estr d when t ocks f t hr ough
at | east one of thdé ﬁ8%e%asc{,?r @g&?gny Hrgce%ﬁ"g %al%ﬁ%f’é?oél%mé{%h%%@ “to any
precedi ngowe bidtkihg Weaibet whieh sétedively®isckd flowhRrobifton ledsesier dfeheflGw kdtrast&essi bl e
t hrough an end wall of the well screen. 14. A well screen, conprising: 20 a

filter pdrespense taagroperty gbde flido t ubul ar flow restrictors configured in
series, the flowrestrictors being positioned so that fluid which flows
through the filter portion nust reverse direction at least twice to flow
bet weeh t he flifow rﬁewteﬂ B@tm@porﬂﬁlglﬁclaml Rewhersio tiscfiova blookidg ngntber ¢l ai m 14,

wherein the.flo res tors confi.qured in series, so that the fluid
nust roﬁXp We&@rﬂ ﬁ‘?tWFﬂ’etﬁ??IBWr?%E&Plisctors 16. A well screen according

to claim14 or 15, further conprising at |east one flow bl ocking nenber
whi ch sel ectively blocks flow through at |east one of the flow restrictors
in 30 responde to‘\ye%ﬁ%%%oyorémgtt%élaﬂm gi whergig theifjow plogiking megyheen. accor di ng

to clai f [

nccosel D ETyob SRk WIREE] £A8) ppRBRerd el I ophphic BRI B He3h®

i nst al®imgrigowsel | screen, the nmethod conprising the steps of: providing the
wel |l screen including a filter portion, and an inflow control device with at

12. A well screen according to claim 9, wherein fluid communication between the
filter portion and the flow passage is increasingly restricted when the flow blocking member
blocks flow through at least one of the flow restrictors.

15
13. A well screen according to any preceding claim, wherein at least one of the flow

restrictors is accessible through an end wall of the well screen.

14, A well screen, comprising:
20 a filter portion; and
at least two tubular flow restrictors configured in series, the flow restrictors being
positioned so that fluid which flows through the filter portion must reverse direction at least

twice to flow between the flow restrictors.

25 15. A well screen according to claim 14, wherein the flow restrictors are configured

in series, so that the fluid must flow through each of the flow restrictors.

16. A well screen according to claim 14 or 15, further comprising at least one flow
blocking member which selectively blocks flow through at least one of the flow restrictors in

30 response to a property of the fluid.



| east one flow restrictor which restricts flow of fluid through the filter
portion; and accessing the flow restrictor by renoving a portion of the

i nflow control device. 10 19. A nethod according to claim 18, wherein in the
accessing step, the inflow control device portion is a plug installed in an
end wall of the inflow control device. 20. A nethod according to claim 18,
wherein in the accessing step, the inflow control device portion is an
outer housing of the inflow control device. 15 21. A method according to
claim 18, wherein in the accessing stepjgthe inflow control device portion
is a receiving device which provides fluid communi cati on between the fl ow
restrictor and a fl ow passage, and further conprising the step of sealingly
receiving the flow restrictor within the receiving device, thereby securing
the flow resti7.ct ok viell scieen agsbotdimgtoedim 120120, [ 6Awhetein at deaslemesdbsttdowi al | y

i avi ngs S BS A AR OO THET o Y o TREMT S Ben subst ant  al |y as. herei n
described with 25 reference to and as shown in the acconpanyi ng draw ngs.
5 18. A method of installing a well screen, the method comprising the steps of:
providing the well screen including a filter portion, and an inflow control device with at
least one flow restrictor which restricts flow of fluid through the filter portion; and

accessing the flow restrictor by removing a portion of the inflow control device.

10 19. A method according to claim 18, wherein in the accessing step, the inflow control

device portion is a plug installed in an end wall of the inflow control device.

20. A method according to claim 18, wherein in the accessing step, the inflow control
device portion is an outer housing of the inflow control device.
15
21. A method according to claim 18, wherein in the accessing step, the inflow control
device portion is a receiving device which provides fluid communication between the flow
restrictor and a flow passage, and further comprising the step of sealingly receiving the flow
restrictor within the receiving device, thereby securing the flow restrictor in the well screen.
20
22. A well screen substantially as herein described with reference to and as shown in

the accompanying drawings.

23. A method of installing a well screen substantially as herein described with

25 reference to and as shown in the accompanying drawings.



