- 1 - GRAVEL PACKI NG SCREEN W TH | NFLOW CONTRCL DEVI CE AND BYPASS
TECHNI CAL FI ELD The present invention relates generally to

equi pnent utilized and operations perforned in conjunction with a 15
subterranean well and, in an enbodi ment descri bed herein, nore
particularly provides a gravel packing screen with an inflow contro
devi ce and aW$/39ep45336BACKGROUND 20 Al t hough sone PaBIH28078H287he
conpleted with sand control screens for controlling sand production,
many wel |s are benefited by additionatly -having a gravel pack placed
around the screens. Furthernore, some well conpletions are 25
benefited by having flow restrictors, such as inflow control devices,
integral to the screens to restrict the flow of produced fluid

t hrough the screens. In sone cases, the inflow control devices nmay
variably restrict the fluid flow, WD 2008/ 053364PCT/ 132007/ 004287 -
2 - and may have the capability to respond to changed downhol e
conditions and/or be renotely controlled (e.g., "intelligent"

i nfl ow control devices). Very long horizontal open hole conpletions
can benefit substantially fromthe use 5 of inflow control devices in
screens. 3

GRAVEL PACKING SCREEN WITH INFLOW CONTROL DEVICE
AND BYPASS

10

TECENICAL FIELD

The present invention relates generally to equipment
utilized and operations performed in conjunction with a
15 subterranean well and, in an embodiment described herein,
more particularly provides a gravel packing screen with an

inflow control device and a bypass.

BACKGROUND

20

Although some wells can be completed with sand control
screens for controlling sand production, many wells are
benefited by additionally having a gravel pack placed around
the screens. Furthermore, some well completions are

25 benefited by having flow restrictors, such as inflow control
devices, integral to the screens to restrict the flow of
produced fluid through the screens. In some cases, the

inflow control devices may variably restrict the fluid flow,



In spite of these facts, few (if any) wells have been conpleted with
a screen having an integral inflow control device and with a gravel
pack installed about the screen. This may be due to the fact that the
presence of the inflow 10 control device integral to the screen would
inmpair or prevent the successful placenent of the gravel pack around
t he screen wWWERUBISHEG conventi onal slurry punpi ng tecPeTAERE/00487NCce
the inflow control device significantly restricts the available flow
rate through the screen during 15 the-gfavel packing operation.
Conventional slurry punping techniques require a nuch greater flow

rate through the screen at certain,points in the gravel packin
oper at i on Chafifd Bapr e ShP | PRAGLLHE douFETPARAe P (TR APRE Bevi ce
in place. 20Tdwewdétbomrs antl/omybebeesesriyt hattraipedvensnt,s are needed in

the arts of WE.'i.lnIte§f:£ "Cgﬂﬁgvpggh%la@gv%@s}ﬁel ‘9 hil.gg% ljlériizﬁn@aﬁ)ng

the objects of the present Invention to provi'de such I nprovenents.
25SUMMARY | n QR Py complewonsr Fatijamesibrsubgsaptiaddnt Trevdhei 88 a
new wel | scresn iabloRseneial ekviietdods sar&eny.ovi ded whi ch sol ve at

| east one problemin the art. One 30 exanple is described belowin
whi ch a screen i nThutgseant i trifdsewf corst,r 6ew deifi ery hnek1a s blypees been

divert flow araundeddqichnt | QUeAMARINGASY | 68 egAMPINEGR H XML 1 S
descri bed below in which a gravel packi'ng operation i1s conducted

whil e the bypieddepsanshadth g @raNeh RagE bYpdersaRWsE8e sIPaeRAt 1 ow
IS no | onger mhi¥eniebearadnt tthe fadd aWa€ otHe plhesi@iteC e f StiHIinATow

producti afy .ontro] a8 2508601 L NG T DVent] o0, 2 sWBLL, Sgreen
includes 'a flow restricting device Tor restrict ng in rd T1 ow
t hrough t he f¥ewent thebgpessssdevi pkadegepseaf ttbevarared paep@rebed of

the inward fliow whi&dh RASSessitlyr edghenthendl %Wu%QJ( rRsphihgti ng device.
The bypass devi ce. ncl udes a mater# al whi ch _swel

¢ £ S 10N I’GEJ,POH%? to
contact bet weET Ph& St EFPGT R PHACPRtEpngpyLce significantly
restricts the available flow rate through the screen during
15 the gravel packing operation. Conventional slurry pumping
techniques require a much greater flow rate through the
screen at certain points in the gravel packing operation
than is practically possible with the inflow control device

in place.

20 Therefore, it may be seen that improvements are needed
in the arts of well screen construction and gravel packing.
It is among the objects of the present invention to provide

such improvements.
25 SUMMARY

In carrying out the principles of the present
invention, a new well screen and associated methods are
provided which solve at least one problem in the art. One

30 example is described below in which a screen includes an

inflow control device and a bypass to divert flow around the



I n anot her aspect of the invention, a nethod of gravel packing a well
includes the steps of: installing a well 15 screen in the well, the
screen including a flow restricting device which restricts flow

t hrough the screen, and a bypass device for selectively permtting
relatively unrestricted flow through the screen; and actuating the
bypass devi cé&vQ Wugspbnse t o contact between a nat eri ACTABRO7HEI28Ty pass
device 20 and fluid in the well, thereby increasingly restricting

fl ow t hrough the screen. I n yet —afiot her aspect of the
invention, a well systemis provided. The well systemincludes a well
screen with a flow restricting device for restricti inward flow

t hrough 25 th’e“g&&?’e%‘?f}tré’r]rdé%‘”tﬁ?pasén‘&i%‘\ﬁrcExﬁ‘r'l?&lei her §theéxq’el°w
proportion ofir kdithwargtafebvpashiol qasseson hisoughdidtedf viovie the

restricting deyice. ;J erpmtﬂsxi%ibgggg@q% &1 deggﬁhmfﬁ@w

swel I's in response to confact between t mat erial  an urd in the
wel | . 301 n a ¥umphépnggdpeevered RECYHY ERhei BHL1OH aRtred 8¢viFicavel

packi ng a sveldudingl petefuckthenstep of . installing a well screen in the
well, the screen including a flow W) 2008/ 053364PCT/1132007/004287

restricting devi ce&nwiechspest rifctse firywnt ieroughwehie ssceernincdndes
bypass devi ce, ffqp,S£l 'E}{ﬁc_}/ d%%&?%]tédﬁqgeé-@éi%tt&}{&'%déﬂ_lgeﬁcfd cted flow

t hrough the screen. Flow t hrough e flow restrictin evice and fl ow
t hrough the UyiFa8ehddif ETeR | A BYRAHSaAPEICe TRUTRA REJVITF ther
i ncl udes t he wopprofiomelruske Ngwhbe fHRASEideWaEses tUHAYY the flow

increasingly restrictingfl O‘%A‘/st ghg h the screen. .These anc e?:tiQ?ir on

f eat ur es,” advant ages, SRetT ] eCtS of the 'presSent 1nven
will becone afhahesieltls dnereEPopbe oradicantgotsibekieém thhemagarigpomnd
careful consigderation @ki1ihe detail ed description of representative
enbodi nents of the invention hereinbel ow and the acconpanyi ng

drawi ngs, in whi cbhn snsithar &dperents tdee ihvditdahedh infethbé amAGatsl

figures usi n%a&:hl?nt?%erlgﬂce.ﬁ%gs nﬂ{g)@%gps of: installing a well
15 screen in the well, the screen including a flow restricting
device which restriects flow through the screen, and a bypass
device for selectively permitting relatively unrestricted
flow through the screen; and actuating the bypass device in
response to contact between a material in the bypass device
20 and fluid in the well, thereby increasingly restricting flow

through the screen.

In yet another aspect of the invention, a well system
is provided. The well system includes a well screen with a
flow restricting device for restricting inward flow through
25 the screen, and a bypass device for increasing a proportion
of the inward flow which passes through the flow restricting
device. The bypass device includes a material which swells
in response to contact between the material and fluid in the

well.

30 In a further aspect of the invention, a method of
gravel packing a well includes the step of: installing a

well screen in the well, the screen including a flow



15 BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1 is a schematic
partially cross-sectional view of a well system enbodying principles
of the present invention; 20FIG 2 is an enlarged scale schematic
cross-sectional view through a well screen in the systemof FIG 1,
FIG 3 is a schematic cross-sectional view of the well screen of FIG
2, With a byp4s208983spice of the screen being closed; 2BFTEG2007/0§4387
schematic cross-sectional view of a first alternate construction of
the well screen; FIG 5 is a schtmatic cross-sectional view of
the well screen of FIG 4, with a bypass device of the screen being
cl osed; WD 2008/ 053364PCT1 | B2007/ 004 a schematic
cross- sect i orfdl® Y EW Sk 9§V +E SHEC A 1% %ﬁéﬁs cf&ﬁgt{;:?f&“lgg J‘}Eﬁ' YhEhel |
screen, a bymasisadley/pacse dévidee forrsalechévaly Peonticingsedlanivaly

eft-hand sidg,ab.thadd gy rondBlf N bypAsS, d deﬂ&s%t%&oﬁé‘ﬁ £HePEL,

bei ng shown open 5 on a rig
is a schemat H%?S(‘SFb%*s“?eé?Yﬁ??alan@l %W“bﬁhéo‘t’“iﬂ rtéiealPX%Sﬁafi%W&?nﬂ?ub‘h on

of the weld sgraenela bypasshdavieefr Lheldeseehe mbpgosm@maeh@ed
on a left- har]cqhshde of theé‘l%{rréban t he b ass_ devi ce of

screen bei ng SfowAPBpef 10 on fand si’dé of the *n%t]frlgw
through the screen

These and other features, advantages, benefits and
objects of the present invention will become apparent to one
10 of ordinary skill in the art upon careful consideration of
the detailed description of representative embodiments of
the invention hereinbelow and the accompanying drawings, in
which similar elements are indicated in the various figures

using the same reference numbers.
15

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic partially cross-sectional view of

a well system embodying principles of the present invention;

20 FIG. 2 is an enlarged scale schematic cross-sectional

view through a well screen in the system of FIG. 1;

FIG. 3 is a schematic cross-sectional view of the well
screen of FIG. 2, with a bypass device of the screen being

closed;

25 FIG. 4 is a schematic cross-sectional view of a first

alternate construction of the well screen:

FIG. 5 is a schematic cross-sectional view of the well
screen of FIG. 4, with a bypass device of the screen being

closed;



FIG 8 is a schematic cross-sectional view of a fourth alternate
construction of the well screen, a bypass device of the screen being
shown cl osed on a left-hand side of the figure, and the bypass device
of the screen being shown open 15 on a right-hand side of the figure;

and FIG 9 is an enlarged scale schematic cross-sectional view
of a swel | abM® 9es08¥3p@al of a bypass device sealingly CONIRNTOAHZTA
surface of the bypass device. 20DETAI LED DESCRI PTI ON It isto

be understood that the various enbodi nents of the present invention
described herein may be utilized in various orientations, such as
inclined, inverted, 25 horizontal, vertical, etc., and in various

configurations, wtholt 18ei)a?“'th|eﬁ§£jf‘f &?PFﬁésepﬁ'tilﬁE?jplvé?Wo?f th&epradent
i nvention. Thetewrhatk rentsraridodest rihleedeerseirgens €evampesicoficaisef ul

appl i cations e i.ncy Lpyentio \hj i i mted
to any speci fél?c{: thgtsal es?go%g}f?essg&%ggﬁ%%i%eﬁt géf%%? $26d'B LAY
2008/ 053364 ECH/IPB20 FA0 Ghe SWReRSt BV icel PHVENTY SaEeeN iPBLRD EheMNt pRRED

represent & i ish anboghivmahs Hfact be tHwventhan, directional terms, such
as "above", "below', "upper", "lower", etc., are used for convenience

in referring to thesadcarparschegatiawirngs-sdatibngeneeal of "alsbied,
upper”, " UPVAdr, 20! RhBLLAL1bAT OB 8l h11 QcRofhy SCLipRd AUBEL, Lhe
earth's surface aflong a wel | bore, and "below', "lower®", "downward"
and simlar t fBerefEent B ashedt iCdRsadadP fr baftherdattde 9fsthd ace
al ong the weldibare, dHdReps asgRbatderdley bf 418t 68t&sh bBild Ghokni Spen
wel | systgm 10(91 \éhi cql qg‘gg‘gisei%epgif r%%ieplfgsmgef_ the present invention. A
gravel packing et ot 8" Del ng per or med 11 the wel | system

FIG. 8 is a schematic cross-sectional view of a fourth
alternate construction of the well screen, a bypass device
of the screen being shown closed on a left-hand side of the
figure, and the bypass device of the screen being shown open

15 on a right-hand side of the figure; and

FIG. 9 is an enlarged scale schematic cross-sectional
view of a swellable material of a bypass device sealingly

contacting a surface of the bypass device.
20 DETAILED DESCRIPTION

It is to be understood that the variocus embodiments of
the present invention described herein may be utilized in
varjious orientations, such as inclined, inverted,

25 horizontal, vertical, etc., and in various configurations,
without departing from the principles of the present
invention. The embodiments are described merely as examples
of useful applications of the principles of the invention,
which is not limited to any specific details of these

30 embodiments.



10 as depicted in FIG 1, with a gravel slurry 12 being flowed into
an annulus 18 between a conpletion string 20 and 15 a well bore 22. In
this manner, a gravel pack 16 is installed about a well screen 14

i nterconnected in the conpletion string 20. I n one inportant
feature of the well system 10, the well screen 14 is provided with a
fl ow restrictogosgessiice 20 for restricting i nward fl oRCTV/HRZHHOH2E he
screen during production, and is also provided with a bypass device
which pernits relatively unrestricted-itfaward fl ow t hrough the screen
until after the gravel packing operation. This feature allows greater

flow rates through t en 14 25 hefore d . during the grave
packi ng operationy ‘{}l zPiﬁ CH g R Elﬁ%rgitflg ’Eﬁpr%éﬂﬁ Yl ow
rates tI1rougremﬂoelmenﬁaenfdthe Agvenoiduct dbrectional ﬂHﬁmhouﬁﬂththe
wel | bore 22 |§1gggbctqg Q"FIQ%B% as”q§ggg c%§gd 15 §QQ e

o d

understood that the mel ore conplete open e in
keepi ng wit h GREepiensE pheseiFrring ﬁ%\?éﬂt?%ﬂ?mPPﬂYﬂdIﬂdidFﬁwgsal t Bdugh

the screen 14;dn%r§hp%b6$eb,e|”ﬁh§ pos5) tuphReel1 And ganekal Jcémée&&f&al
portion of tqi V%) 8/05@364PCT SZOOZ%QO42 mellbore 22 184g
screens may ait &r R&tSS élo?, PN R FAF BRIt 5t 82,

hori zont al orangt hb«plnws"e eoeat” ed“qlmmaoﬂ’s ayfd almeldrb@aems R@Eerrtmg

addi ti onal |y ot fohCondy AaneOhIARth 59 Y2 acE ARRgSERI | Onal view

of the screen 14 1s representatively
wellbore.

10 Representatively illustrated in FIG. 1 is a well system
10 which embodies principles of the present invention. &
gravel packing method is being performed in the well system
10 as depicted in FIG. 1, with a gravel slurry 12 being
flowed into an annulus 18 between a completion string 20 and

15 a wellbore 22. In this manner, a gravel pack 16 is
installed about a well screen 14 interconnected in the

completion string 20.

In cone important feature of the well system 10, the

well screen 14 is provided with a flow restricting device

20 for restricting inward flow through the screen during
production, and is alsc provided with a bypass device which
permits relatively unrestricted inward flow through the
screen until after the gravel packing coperation. This
feature allows greater flow rates through the screen 14

25 before and during the gravel packing operation, but also
obtains the benefits of reduced flow rates through the

screen during production.

Although the wellbore 22 is depicted in FIG. 1 as being
cased, it should be understood that the wellbore could be
30 completed open hole in keeping with the principles of the
invention. In addition, although the screen 14 is shown as

being positioned in a generally vertical portion of the



illustrated. This view depicts the screen 14 during the gravel

packi ng operation. A fluid portion 24 of the gravel slurry 12 flows
inwardly through a filter portion 26 of the screen 14. The 10 filter
portion 26 is depicted in FIG 2 as being nade up of wire waps, but
ot her types of filter material (such as mesh, sintered material,
etc.) may beWEWH/FH6Ot her enbodi nents. The fluid por PLEBE K er s
an annul ar space 28 between 15 the filter portion 26 and a tubul ar
base pipe 30 of the screen 14. A portioh =32 of the fluid then passes
through a flow restricting device 34, and another portion 36 of the

fluid passes through b ss device 38._The s device 38 permts
el t i vor y uiRIPPPE R S8R RAIERS 1 TR VAL s CFeth PRIV ¢ o
and during the gravelonedckn fgprdpenitl om. otieanee , ddhatbypastideyi ce
38 can be actyateg.ifdacrease the proportion of fluid which passes

through the flow restricting device 34, thereby increasing the

[) elst riction tohf I fﬁ?é\féﬂi:riﬁljg&'tidiﬁeoﬁsﬂgeﬁiowaﬁo d@scritz) b%dlf Zﬁhémj’eel fscldlzie/

el ow. The ow.restrictin evice 34 e of the .t. nown
Lo those Ski ITOR°TTETHEREr (ViR BB THR FECPEL It oF RRFEEPCHIVELR ot od
in FIG 2, thdldebiced®4 Thid iview dedigtsvidiey ssnedd 1di dnweirar thabes 40

(onl'y one of ghieh p3Mhgi HlEaiRof! G 2) 30 to restrict inward flow
t hrough the screen 14 (i.e., between the annulus 18 and an inner

passage 42 fornedatfinddgpottienses eg)he grdrel slurry 1BlomRMwar, it
shoul d be cl r od th an e of tlaow restricting.,device
oy be used raveratl (HBhERs, Ralel BertiBE B or B8 BRI S OREEY
i nvent i onk0 Fdrilégamsiréiosote lisnfepigtedntn dilGde?i aededne naset upuat
passages, Oriyfilreefraps, but other types of filter material (such as

mesh, sintered material, etc.) may be used in other

embodiments.

The fluid portion 24 enters an annular space 28 between
15 +the filter portion 26 and a tubular base pipe 30 of the
screen 14. A portion 32 of the fluid then passes through a
flow restricting device 34, and another portion 36 of the

fluid passes through a bypass device 38.

The bypass device 38 permits relatively unrestricted
20 inward flow through the screen 14 prior to and during the
gravel packing operation. However, the bypass device 38 can
be actuated to increase the proportion of fluid which passes
through the flow restricting device 34, thereby increasing
the restriction to flow through the screen, as described

25 nmore fully below.

The flow restricting device 34 may be of the type known
to those skilled in the art as an inflow control device. As
depicted in FIG. 2, the device 34 utilizes relatively small
diameter tubes 40 (only one of which is visibkle in FIG. 2)

30 to restrict inward flow through the screen 14 (i.e., between
the annulus 18 and an inner passage 42 formed through the

screen).



5 and/or other flowrestricting elenents to restrict inward fl ow

t hrough a screen. In addition, the flowrestricting device 34
may be "intelligent” in that the device may be renotely controlled
and/ or the device may be capabl e of responding to changed 10 downhol e
conditions in order to variably restrict inward flow t hrough the
screen 14. Favo 20080833puUr pose, the device 34 may i ncl udecymionmatie’e
controller 44 which may include a telenetry device for comrunicating
with the surface or another renote | oeati-on. 15Preferably, the flow
restricting device 34 is an integral part of the screen 14, so that

the flowrestricting device is installed when the screen is installed
in the well systeRPI7en nit HROUENPRCIeARLY MPERTRIRID AP MYt FEPSe |
is not required flowi nsital bt ide del dyve magt bé oisedgfcewheedddice?2@4 in
However, oth i.guyrat.i ar 0sSi:b i .Ng W t
principl es of%:"teﬁ)gd_q n"g%r?t {ti&%%ﬁc&&ﬁi%fbé}g%slsr&v gg%:né 33&}; nhec ?&ﬁ%‘%’ a
mat eri al 46 WArehisfdw soptyrelr deggises Hseotentapupradsegnt actrddiost h a

certain flgli chdd?othe:ntd! k1oFYes@¥2WIng, eidiR Bt €51 lst46c€athdrgwel |
25 in responSﬁ totl(lzont ct with water, in response to contact with
d,

hydr ocar bon f B9 &86Rse to contact with gas in the well,
etc. Ports 50 may P%ﬂi@YbQGQh'gnfi&?ﬁ% PABR i gviic%\ﬁ%ssﬁ%#‘%ease a
ui e

surface area of the material 46 exposed to t Int wel | .
30Exanpl es of"1@kell&gsane " mk dihagl shadevdes drvbea Femayesy qrateatled
application pindl/bgaticd@eOSe miY08e AAPR66R, 02 @85pordlihg24d ,changed

2004- 0112609, , an 004- Q060706,. the entire . , )
2008/ 053 4P€P/“’Bg‘2%%ff’6 2267 di8c ]f)dselfr% %%rl\\i[tﬁi‘-%rfeﬁél?%cld‘?’ 5Fat ed
herei n by thifdorefmrangbeth@rsegeenxbhpl 8or gfhisvwelirisice hig glevats Hr e

described in BCT;pat. el 2 apRkincati QhtRURLE LAl ORi &Sy A/ 957715
and WO 2005/116394, the entire disclosures of

telemetry device for communicating with the surface or

another remote location.

15 Preferably, the flow restricting device 34 is an
integral part of the screen 14, so that the flow restricting
device is installed when the screen is installed in the well
system 10. 1In this manner, an intervention into the well is
not required to install the flow restricting device 34.

20 However, cother configurations are possible in keeping with

the principles of the invention.

The bypass device 38 includes a material 46 which
swells (increases in volume) when contacted with a certain
fluid in the well. For example, the material 46 could swell

25 in response to contact with water, in response to contact
with hydrocarbon fluid, or in response to contact with gas
in the well, etc. Ports 50 may be provided in the bypass
device 38 to increase a surface area of the material 46

exposed to the fluid in the well.

30 Examples of swellable materials are described in U.S.
patent application publication nos. 2004-0020662, 2005-
0110217, 2004-0112609, and 2004-0060706, the entire



5 which are incorporated herein by this reference. The bypass
device 38 also includes ports or passages 48 through which the fluid
portion 36 flows prior to and during the gravel packing operation.
Note that in FIG 2 the nmaterial 46 permts relatively unrestricted
flow of the 10 fluid portion 36 through the passages 48.

Preferably, wwWomosywpass device 38 is an integral part etrTiharsoesen
14, so that the bypass device is installed when the screen is
installed in the well system 10. In thi% 4mnner, an intervention into
the well is not required to 15 install the bypass device 38. However,
other configurations are possible in keeping with the principles of
the inventi orfiisclosurggePdvhifd a86i 1°eFRPTI afohe¥HLIFPE. tiBls t he screen

14 is represeniratbned.y bi:hé@terx&hﬁﬂe@fdfeéwéﬂ%bﬁatxﬁﬁﬁe&haﬂﬁ atlass 20
swollen inre onsg(}o C?g act m% g_ F idin ihe wel | & through
t he passages 48§ How p RER" WA SPHSE PHR l?afﬁbgpdﬂ?ﬁ oWt hr ough
t he screen 1420@ﬂ$ﬂ5b7a]§sanﬁrmglﬁ05hblﬁ3lfaéw tlestent £te nij sdeévswes34f | n

this mannes, Juiwargd Ilqwo{»m%gh fa%ﬁ%?e{héﬂfré&x‘éﬁ%eas' ngly
restricted due to 25 swelling of the materi al . The swol | en

nmaterial 46 itsel fh@l@@ksSfdeaawCéhwwgJaotna:mssam&s%r FHesRvYes , 40t e
that it is nqi%hnecessharx Llﬁ% ftlhedcpeoz: I’llqu 36 t“h'%‘gscorrgl eEeIé/ndp[ie}/fnn&

fl ow t hrough assages be €uffi'Crent I SO
ci rcunst ancestheograved Eecmgelopatatmnj usHO‘qmcthe’aslm@W r e gthe ct flow

through the RBRISAYLE 46 permits relatively unrestricted flow of the
10 fluid portion 36 through the passages 48.

Preferably, the bypass device 38 is an integral part of
the screen 14, so that the bypass device is installed when
the screen is installed in the well system 10. In this
manner, an intervention into the well is not required to

15 install the bypass device 38. However, other configurations
are possible in keeping with the principles of the

invention.

Referring additionally now to FIG. 3, the screen 14 is
representatively illustrated after the material 46 has
20 swollen in response to contact with a fluid in the well.
Flow through the passages 48 is now prevented, and all of
the inward flow through the screen 14 must pass through the
flow restricting device 34. In this manner, inward flow
through the screen 14 is increasingly restricted due to

25 swelling of the material 46.

The swollen material 46 itself blocks flow through the
passages 48. However, note that it is not necessary for the
material 46 to completely prevent flow through the passages
48, since it may be sufficient in some circumstances for the

30 material to just increasingly restrict flow through the

passages.



WO 2008/ 053364PCT/ |1 B2007/ 004287 - 10 - After the gravel packing
operation, all (or at |least an increased proportion) of the inward
fl ow passes through the flow restricting device 34, rather than
t hrough t he bypass device 38. Thus, the fluid portion 32 will consi st
of fluid 5 52 produced through the filter portion 26. Swel |'ing
of the materived208®s580ul d be initiated during or after PChB2oramed?
packi ng operation by, for exanple, circulating a certain fluid down
to the screen 14 with, or after, the slidrry 12. Alternatively, the
produced fluid 52 10 could contact the material 46 and cause it to
swel | after the gravel tﬁacki ng _operati on. As anot her

[

alternative, the &{ety ithg FfaClePATdd P 10Bul L hd OF Mt il9PEH Y
t he same fl uiithca®asé&d igtobber ml) ofttHdh@ntrairee tibat pddsesSererighlénand

its bypass device re.15 installed | he.wel].. |n that case, the
swel I i ng of t%lé)?’rrﬁ %ﬁaiézl%lﬁ% Clcegéfzg %)42’ F&? %‘%’&3&:”‘ ns%hji%gf‘ e PP3%Ure or
i ncreased regiaviigei ¥ t Fhaugitheh8lbidhaost ey iddevBE wonbsthof Biuid

conpl et ed gintdd LR-Q&sd efrSuseduent daNBorSidbahnzgs after the gravel
packi ng operation is at |east substantially 20 conplete. The swelling

of the material 4fweldiiing 62 thet astked aly 46 farulaxparpind tidesi gnirtgg t he
material co it i , nGOVer i mat eri al
wi th anot he?po%sata %%?%It%%hggﬂﬁﬁlsggﬁwdsﬁg% %’Mﬁéngﬁ a%reg%lﬁ}{%é wel |
fluid or sweldigchlagindepateiidlip S16\W dave, tpithei ehaegnal € ovidh , opr 25
coating on theter| efcalslbpry i3t gOMAGtiRaWeERe tiRaIBsLId1akgagy t he
wel | fl ui c%)\,,\,netc:L . An%/hrranner.olf 4gont cti % the mate iaIf 46 with
the flui d%hiH TS EPHIREPT AT 18 80R1929REY D ECuSEH LETERY ti e,
and initiati ofreofiraved ponkiact opetaleiem.t he material and the 30 well
fluid to cause the material to swell may occur at any tine, in
keeping with the ﬂb‘?i%f“b%sd&ﬁr?ﬁ’él‘i%vég?ifdi‘?.lllng of thediaderipy 46
addi tional | y deandtiee AnG:idkedbyatkersaabes o bguiatinoth®fweiheascr een

14 is representatively ilJustrated. JIn_this configuratio t he bypass
devi ce 38 fu?ct e%”ilenc i} e%heangggﬂrlé mtFlrbletrs %ﬁp?/\?ls?%ﬁvf'%e i8sBfaced by
15 installed in the well. 1In that case, the swelling of the

material 46 could be retarded, so that the closure or
increased restriction through the bypass device 38 would not
be completed until a desired subsequent time, such as after
the gravel packing operation is at least substantially

20 complete. The swelling of the material 46 cculd be retarded
by, for example, designing the material composition so that
it swells slowly, covering the material with another
material which is only slowly penetrable by the well fluid
or swells at a relatively slow rate, providing a cover or

25 coating on the material to limit contact between the

material and the well fluid, etc.

Any manner of contacting the material 46 with the fluid
which causes the material to swell may be used at any time,
and initiation of the contact between the material and the

30 well fluid to cause the material to swell may occur at any

time, in keeping with the principles of the invention.



5 the material 46. The nenber 54 is in the formof a sleeve which
carries spaced apart internal seals. O her types of closure or

choki ng nenbers nay be used w thout departing fromthe principles of
the invention. 10As depicted in FIG 4, relatively unrestricted flow
is permtted through the passages 48. Thus, a greater proportion of
fluid fl ows Wr9egRleshe bypass device 38, instead of PHEF/BIYHOWEE | ow
restricting device 34. Referring additionally nowto FIG 5, the
alternate 15 configuration of the scredh 44 is representatively
illustrated after the material 46 has been swollen. Swelling of the
material 46 has caused .,the penher 54 to displace to a gositi on in

whi ch the menber BFTTRSTENEPELERYEY #8Y I &¥ént f ng™f FOW TR Eugh t he
passages. 20ldonifsgucdtinaces sy séosert Ne heepireSdnttadicehpl etel y

prevent flow i e e Y [ LI apges it
may be acceptlalgﬁlggg%l_tret%]l ogvgf%?gug @ﬁgﬁggo?éggg%t _l:?%lsi. c?\%%%s?%gl y
restricted. Fretepapingludes [egdosergmerber 4 porh ilGndesPiacgdby s
forced to s | aNe2RatdwiQughst he flow restricting device 34, rather than
t hrough the bypass device 38, due to the displacenment of the nenber
54. I n the Tongstembet idndsointdre foreerf i4sbrevéephitiedarnidd GS.

2-5, the bypagscdsvine:38.0n8ha! 65,88 Aol ¢yBLs Wtokeodilhd B;vari ably
restrict flow through the passages 48. In the constructions of FIGS.
4 & 5, the m@heking MEFLRES fppvabE RS WiBhotthdepartie@g sreeébehe

materi al suppdiasipiee ber€we invention.

10 As depicted in FIG. 4, relatively unrestricted flow is
permitted through the passages 48. ‘Thus, a greater
propeortion of fluid flows through the bypass device 38,

instead of through the flow restricting device 34.

Referring additionally now to FIG. 5, the altérnate
15 configuration of the screen 14 is representatively
illustrated after the material 46 has been swollen.
Swelling of the material 46 has caused the member 54 to
displace to a position in which the member blocks the

passages 48, preventing flow through the passages.

20 It is not necessary for the member 54 to completely
prevent flow through the passages 48, since in some
circumstances it may be acceptable for flow through the
passages to be increasingly restricted. Preferably, at
least a greater proportion of fluid is forced to flow

25 through the flow restricting device 34, rather than through
the bypass device 38, due to the displacement of the member
54.

In the constructions of the screen 14 as depicted in
FIGS. 2-5, the bypass device 38 operates as a valve or choke

30 to variably restrict flow through the passages 48. 1In the
constructions of FIGS. 4 & 5, the material 46 is an actuator

for the valve, since the material supplies the force



WD 2008/ 053364PCT/ 1132007/ 004287 - 12 - required to bl ock flow

t hrough the passages 48. The material 46 is also a closure nenber in
the construction of the screen 14 as depicted in FIGS. 2 & 3.
Referring additionally nowto FIG 6, another alternate 5
configuration of the well screen 14 is representatively illustrated.
In this conf WRRessHe, the flow restricting devi ce 34PERB297/pH2s
device 38 are both incorporated into an upper end of the screen 14.
On a right-hand side of the screen 14 38 viewed in FIG 6 the bypass
device 38 is open, 10 and on a left-hand side of the screen the
material 46 has swollen to clgse the bypass device. The fl ow

restricting FRAGESSF ARGy FFSY HAAEE 8%° 228588571 dPed THR FIGS. 2-5

as bei ng separsakeiel artentsaldo bhelenmreenerdkkr Howewekcponstwiction of

configuration,of ELG. 6,15, d&%?g%%ﬁ%e?ﬁ%??tz these el ements nmay be

conbined into a srngle struct a variety of alternate
constructions nMayrbLMSed ddhitthBnsSCIEaByw 1 iFtckeePisgtibt hitkBenate
pri nci pl es of tge |nvent|%E. Pr|0£ to and dunlng aE%raveuﬁpgcklng
oper at i on,”> 2CPEFELTRELY Uhrdt PRt SFFPPowW S 8pEFRRCERER T HYEdtgh an
annul ar passagaussrafed. helbyyhdsscaeiiigneaBBms tie pflctwe desir ichéng

ri ght-hand si : T el i . he
materi al 46 ac%gltgﬁeﬂt %36%‘?%%2%&?38p%f‘?siq%ﬁhs%m%?ggggt{%%ﬁg rgt is
passage 58. XPNBEeSHe&fr Fig frerBWi-s 8P sd PERATRANU SLA? Afghkha

relatively snmirkefli BiREEripaSSAgErid06 YhésidYpass uddice 9 ikobp@d, i n
the tubes, 0. Ihg, Tl yi ¢, PO 90485 4 QU8 LINQUEf, the Lubes (40, ¢
swollen to close the bypass device.

The flow restricting device 34 and bypass device 38 are
depicted in FIGS. 2-5 as being separate elements of the
screen 14. However, the configuration of FIG. 6

15 demonstrates that these elements may be combined into a
single structure, and that a variety of alternate
constructions may be used in the screen 14 in keeping with

the principles of the invention.

Prior to and during a gravel packing operation,

20 relatively unrestricted flow is permitted through an annular
passage 58 of the bypass device 38 as depicted on the right-
hand side of FIG. 6. The annular passage is formed between
the material 46 and the tube 40. The fluid portion 36 flows
through this passage 58.

25 More restricted flow is also permitted through a
relatively small diameter passage (not visible in FIG. 6)
formed in the tubes 40. The fluid portion 32 flows through
the tubes 40.

When the material 46 swells, it blocks (or at least
30 increasingly restricts) flow through the passage 58, so that
a greater proportion of fluid is forced to flow through the

tubes 40. In this manner, the restriction to fluid flow



Wien the material 46 swells, it blocks (or at |east 30 increasingly
restricts) flow through the passage 58, so that a greater proportion
of fluidis forced to flow through the tubes 40. In this manner, the
restriction to fluid flow W) 2008/ 053364PCT/ D32007/ 004287 - 13 -
t hrough the bypass device 38 may be increased during or after the

gravel packi N 8p&p3e4 on. Ref erring additional | YCHERIGOMHEIG 7,
another alternate configuration of the screen 14 is representatively
5 illustrated. On a right-hand side of 1fhe screen 14 as viewed in

FIG 7, the bypass device 38 is open, and on a |eft-hand side of the
screen the materia 6 has swol |l en tq thereby close the bypass
device. In th’?hsfoéﬁlboé]errgi‘%?aﬁéieﬁﬁ?|3§bF‘8Yrﬁﬁ erFEFaSfs BE“ @&d 10 to
an i nner surfater7ghofgranebuteekitgbigezxnttonponent of the bypass

device 38, thereby form ng an annul ar space 74 between an inner
surface of the swBefeiagnadditiianaklyd nan butfdf - sy faneehes agtearatanner

tubEI ar COWQ{&&&g@f%ﬁlba anaﬁlsssfé@rpm §|1@' rtege@mldaxy ng a gravel
packKi ng operat.i.on lve u OM/IS
S g S Gl BT A A T N A WA SRS R T Rty P S

swel | abl e natwdewal 46 FIGel T s thadbwrbdss dawecred 3|8n1$ egponsand @ncant act
with a certaipgapeblnd 's‘iggsofo Q%g?é‘&l&e%r tﬁ@a:ﬂéQ:eZ ai%&kgé%&i&eﬁtté east

reduced in size so as l'east 20 increasingly restrict
f1 ow t hr ough tIsEeBRfifIofe EpdEPadhsiaéreal ter native enbodi nent of the

device shown in In this embodiment the swellable material 46 is bonded

10 to an inner surface 72 of an outer tubular component of the
bypass device 38, thereby forming an annular space 74
between an inner surface of the swellable material and an
outer surface 76 of an inner tubular component of the bypass
device. Prior to and during a gravel packing operation,

15 relatively unrestricted flow is permitted through this
annular space 74 of the bypass device 38. When the
swellable material 46 swells radially inward in response to
contact with a certain well fluid, the annular space 74 is
closed or at least reduced in size so as to stop or at least

20 increasingly restrict flow through the annular space.

Another alternative embodiment of the device shown in

FIG. 8 has the swellable material 46 bonded to the outer
surface 76 of the inner tubular component of the bypass
device 38, with the annular space 74 formed between the

25 outer surface of the swellable material and the inner
surface 72 of the outer tubular component of the bypass
device. On a right-hand side of the screen 14 as viewed in
FIG. 8, the bypass device 38 is open, and on a left-hand
side of the screen the material 46 has swollen to thereby

30 c¢lose the bypass device. The swellable material 46 would

swell radially outward upon contact with a certain well



FIG 8 has the swellable material 46 bonded to the outer surface 76
of the inner tubular conponent of the bypass device 38, with the
annul ar space 74 forned between the 25 outer surface of the swell able
material and the inner surface 72 of the outer tubular conponent of

t he bypass device. On a right-hand side of the screen 14 as viewed in
FIG 8, the MpAsHsHeNice 38 is open, and on a | eft- h&AHIBPALORAT t he
screen the material 46 has swollen to thereby 30 close the bypass
device. The swell able material 46 woul d4swell radially outward upon
contact with a certain well - 14 - fluid in order to close, or at

| east increasingly.restrict, flow through the annul ar space 74. In
any of the e AEMtE ST PRSI Pasy GEviTP BEngECEHOINY | TP &R 6- 8,
t he surface wildw whiwiyht hbe samlullabl spaben®t eri al 46 makes contact may
be enhanced so as to aid in the swellable material effecting a seal
agai nst that recef¥iany ofrthg enPTRhEnadfsf ot cheahpybess aghened of it

may be undul afHided, i Aicdgasedl, tBe QlATREW $RHTRH e WS BROI1RLEe as to

enhance the sealing capabjlity of the swellable 10 material. 46 when
T eont acts TS Stk 4 Raket Pucect May BE gritapind 1% 6 EuHRGP( ace
treatments i stishowslliablE| GateriaThef feuéng saurskateagd2ingt thest bypass
device 38 is x%%@&@fﬁcf%u?ﬁaéé".e, PFRE 8L & o4 Gray@ e Poﬁcﬁ%n%&b&d'i@eﬂéy of
FIG 8. In the exa e shown in FIG 9, the inner surface 72 has 15
serrations orP& Paé’ggitflﬁﬁrre‘ép’%rh‘@%% 5 eHteYdaesBafla RgRCHMCASt SO
bet ween the nai ebi @haAecatik 4215k fR@EbiIlity of the swellable

10 material 46 when it contacts the receiving surface.

An example of such surface treatments is shown in FIG.
9. The inner surface 72 of the bypass device 38 is
contacted by the material 46, as in the embodiment of FIG.
8. In the example shown in FIG. 9, the inner surface 72 has
15 serrations or ridges formed thereon to enhance sealing

contact between the material 46 and the surface.

It should be understand that, although the screen 14
has been described above as being used in a gravel packing
operation and in the well system 10 in which the screen is

20 gravel packed, it is not necessary for the screen to be used
in such gravel packing operations or well systems. For
example, the screen 14 (or any screen incorporating
principles of the invention) could be used in well systems
where the screen is not gravel packed, or in operations

25 where a restriction to flow through the screen is not

increased in relation to any gravel packing operation.

It may now be fully appreciated that the well screen 14
and its many embodiments described above provide significant
improvements in the art. Note that, in each of the

30 embodiments of FIGS. 2-8, the fluid portion 36 which flows
through the bypass device 38 flows in parallel with the
fluid portion 32 which flows through the flow restricting



It should be understand that, although the screen 14 has been

descri bed above as being used in a gravel packing operation and in
the well system 10 in which the screen is 20 gravel packed, it is not
necessary for the screen to be used in such gravel packing operations
or well systens. For exanple, the screen 14 (or any screen

i ncor por at i nFgoss3pl es of the invention) could be uPeTIB2pP7EEY7
systens where the screen is not gravel packed, or in operations 25
where a restriction to flow through t-hd3sereen is not increased in
relation to any gravel packing operation. It may now be fully

appreci ated that, the well screen 14 and its nmany enbodi nents
descri bed abdR¥YHF o de T8i Ghis MEERTT i PP oTEITERTSOT N°CREaSHY . Note
that, in eachreaftridieicad0tenbogi raRdbSgOfthE| K3Ghasd- Bevidee 38| whidhporti on

36 which flo t nass. dayvi f in_parall '
the fluid po%%ﬁ%%ﬁﬁ gﬁeﬁlg‘%s_gf ﬁ&%ﬁt‘?’%@% ?%%%S?r%‘gﬁn%e%
2008/ 053363PEFCPBRYTH 0d4Pigy fluid 52 deviter Jarough tihesEhethner, the
cl osing ors i neasedineabricd i3an tndthew hdineuobs theckypass tdeyi ce 38

whi ch results_from swel [i of the material 46 causes an_.increased
bropor 1 on ofFCHETE 11 G785 HS FLBH CREGHGh ndbFrbRi8"s cRrirer T
devi ce 34. Arotrhes deiger 3®fdcgesuoot biewgssdnidyf €dwirthrpsgh Hde fhaw
fluid portion.36, yich Ghoms B oygh dhheg _ﬂ%aﬁérékaﬂ §8 33 H0eFMot
necessarily flow through the flow restricting device 34, and t%e
fluid portiofhgoughitdls £lens ash ekt H@V#qeo%O?%sftqﬁ SEFPtFaddd¥ ce does
not necessar iflpwlohdduaw the ayghss hdeviypass devi ce. One
advantage to using a well screen incorporating principles of the

i nventi on woul d beng adeaablee hogheind kovellatereeriingerppragdnet i on or

inj ection, dylding;and getil iRbageidH wbasd e 801 Hhbo1E0L] MWNG14hi Ch
phase the aCtggigg?rLither production or injection, during an initial
phase of installation, following which phase the actuation
15 of the bypass device will function to restrict all or most
flow from or into the well to no more than that allowed
through the flow restricting device. Such an initial phase
of higher production or injection rate may benefit the well
by enabling it to maintain a higher sustained production or

20 injection over the life of the well.

Well screens incorporating principles of the invention
may be used in injection or production operations without
gravel packing. Screens incorporating principles of the
invention may be used to permit a large initial flow rate,

25 for example, to aid in breaking up a filter cake lining the
wellbore, or to permit high flow rate acidizing or other
stimulation treatments, prior to long term production or
injection.

0f course, a person skilled in the art would, upon a

30 careful consideration of the above description of
representative embodiments of the invention, readily

appreciate that many modifications, additions,



15 of the bypass device will function to restrict all or nost flow
fromor into the well to no nore than that allowed through the flow
restricting device. Such an initial phase of higher production or
injection rate may benefit the well by enabling it to maintain a

hi gher sustai ned production or 20 injection over the life of the
wel | . W 3008883366 ns | ncor porating principles of PREIPTENEEON
may be used in injection or production operations wthout gravel
packi ng. Screens incorporating principli8s-of the invention may be
used to permt a large initial flowrate, 25 for exanple, to aid in
br eaki ng upaflltrcakell i,n the ore, or to _pe h flow
rate acidizi ng g‘t’%’éoflsét??vﬁqt&gfl%h T eg% S PFS 5}‘39 % "&ﬂﬁ% ig%rm
producti on orthersjeeemcmflcamm;msetsa apdr sorh skph¢asd ara wikdhiar the

woul d, upon %c%@ecéf &4l Emﬁp%éa&f %eofarééb@ltaQW&tQSEC“ﬂ% on of
representative embodi nents of the invention, readily appreciate that

many modi fi c¥egREe dddMiibrike approgiated, bhdh PYPFThEeviesemadnke and
ot her charmesdByrhetsmattheut hmseu&pm'l Ewel 1amhe dhamatisa] , aeridcsuch
changes are Ng o] e..princ e e

i nvention. F\cl)grtthg!r nﬁ]e% of pael"%ﬁ %‘g %}%;])(Fg&%‘%]t %§ ?%a‘% W%‘lggsés Vi ces
may be 5 cons}{trll}éﬁécﬁmltlhblcﬁ mafter izl oRcogwdinghby e thet épredoingi nce

ot her types ofetddl¥&JcRbrEHoleRs igtlo B Hsest-MhufdedeoBatad!telihge
swel |l abl e material. Accor In]gg)éﬁﬁt he forggm n detrayl ed descri ption

is to be cl ed " uRHARY: 8Hdt g o i PRSPt Fon and
exanpl e dl y,andhecsgs rift ti® gxredestcanenf:mmeaepngshthtedeellgnbjoe| ng

limited sol ely, by the appended .6haifm 208, LgLRe£AUi val ent s.
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Claims 1.A nethod of gravel packing a well, the nethod

conprising the steps of: installing a well screen in the well,
the screen including a flow restricting device which restricts flow
t hrough the screen, and a bypass device for selectively permtting
relatively unrestricted flow t hrough tihe-screen; flow ng gravel about
the screen; and actuating the bypass device in response to
contact between a material of the bypass device and fluid in the

wel |,

thereby increasingly restrictidaifisow t hrough the screen, and

the actuating step further conprising forcing an increased proportion
of inward flow through the screen to pass through the flow
restricting device. The nmethod of claiml,
wherein the gravel flowing step is perfornmed while the bypass device
permts relatively unrestricted flow through the screen.

The met hod of claim 1, wherein the bypass device actuating step is
performed after the gravel flowing step. -18- 4.The nethod of claim
1, wherein the actuating step further conprises swelling the nmateri al
in response to the contact between the fluid and the material .

L. A method of gravel packing a well,

the method comprising the steps of:

installing a well screen in the well, the screen including
a flow restricting device which restricts flow through the
screen, and a bypass device for selectively permitting

relatively unrestricted flow through the screen:
flowing gravel about the screen; and

actuating the bypass device in response to contact between
a material of the bypass device and fluid in the well, thereby
increasingly restricting flow through the screen, and the
actuating step further comprising forcing an increased
proportion of inward flow through the screen to pass through the

flow restricting device.

2. - The method of claim 1, wherein the gravel
flowing step is performed while the bypass device permits

relatively unrestricted flow through the screen.

3, The method of claim 1, wherein the bypass
device actuating step is performed after the gravel flowing

step.



5. The method of claim4, wherein the swelling step further conprises
restricting flow through at | east one passage with the swollen
material. 6. The nethod of claim4, wherein the swelling step further
conprises displacing a nenber with the swollen material. 7. A well
system conpri sing: a well screefgincluding a flow restricting
device for restricting flow through the screen, and a bypass device
for varying a proportion of the flow which passes through the fl ow
restricting device, the bypass device including a material which
swells in response to contact between the material and fluid in the
wel | ; and a gravel pack about the screen, wherein the gravel
pack is installed about the screen prior to the bypass device

i ncreasing the proportion of the flow which passes through the flow
restricting dévice. - 19 -The metBodThe wkdim Sy,St@ereinctigé Rckuating

wherein ¢ hyRass dey ncl_ud ast_.one passage, the flow

t hr ough tﬁ%p passzlé%é: gel ﬁgw]gl%%scrsé"éagliﬁaﬁy 'i?%srf‘ar HRehe PSRt ithe
swel | s. contactg betheenethe sfistiehwofi thaimatBsristlerein the materi al
restricts flow through the passage when the material swells.

10. The well systemof claim8, wherein the material displaces a
menber to thereby increasingly restrict flow through the passage when
the material wells. e Mghbodedf shaimendef whendin g;ha/vlweénmng

the bypasseglevire8et NSbiseSs A ‘f@ls\{?lc@ﬂ?g Vﬂ%‘ve'tﬂrbgﬁfq Bl elrégl k. ofie

included in an actuator for the val gravel
packi ng RESR&Ge, Wikl Fﬁﬁrﬁﬂ?%&@ﬁpmﬁ§¢¥&ﬁ¥41e steps of:

6. The method of claim 4, wherein the swelling
step further comprises displacing a member with the swollen

material.

7. : i A well system, comprising:

a well screen including a flow restricting device for
restricting flow through the screen, and a bypass device for
varying a proportion of the flow which passes through the flow
restricting device, the bypass device including a material which

swells in response to contact between the material and fluid in
the well:; and

a gravel pack about the screen, wherein the gravel pack is
installed about the screen prior to the bypass device increasing
the proportion of the flow which passes through the flow
restricting device.



installing a well screen in the well, the screen including a fl ow
restricting device which restricts flow through the screen, and a
bypass device for selectively permtting relatively unrestricted fl ow
t hrough the screen, flow through the flow restricting device and fl ow
through the bypass device being in pargjlel; flow ng gravel about the
screen; and -20- actuating the bypass device, thereby
increasingly restricting flow through the screen, the actuating step
further conprising forcing an increased proportion of inward flow

t hrough the screen to pass through the flow restricting device. 11The
met hod of claim 12, wherein the gravel flowi ng step is perforned

whi |l e the bypass device permts relatively unrestricted flow through
the screen. 14. The nmethod of claim 12, wherein the bypass device
actuating steé is perfornediia twrllt bgsgeavet dlawm Ng,StiBpreild. fie

nmet hod o I ., j h ctuating step further _conprises
swel | i ngg%&r‘%% e@rel%ce;,\ﬁg%gg%%ér’]s% fl 5 ag’gn?% tPHHRAEen Hhe THRY FHEAUHNd
fluid inthkheragsidge beilbelmetdrodngflyclasor il edvnticti Bhehsasaeldl ng
step furg‘p@hﬁc_orrpri ses restricting flow through at |east one passage
with the swollen material. 17. The nmethod of claim 15 , wherein the
swelling step further conprises displacing a nenber with the swoll en

mat eri al .
0. The well system of claim &8, wherein the

material restricts flow through the passage when the material

swells.

10. The well system of claim 8, wherein the
material displaces a member to thereby increasingly restrict

flow through the passage when the material swells.

11. The well system of claim 8, wherein the
bypass device includes a valve, and wherein the material is

included in an actuator for the wvalve.

12. R A method of gravel packing a well,

the method comprising the steps of:

installing a well screen in the well, the screen including
a flow restricting device which restricts flow through the
screen, and a bypass device for selectively permitting
relatively unrestricted flow through the screen, flow through
the flow restricting device and flow through the bypass device

being in parallel;

flowing gravel about the screen: and
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actuating the bypass device, thereby increasingly
restricting flow through the screen, the actuating step further
comprising forcing an increased proportion of inward flow

through the screen to pass through the flow restricting device.

13. The method of claim 12, wherein the gravel
flowing step is performed while the bypass device permits

relatively unrestricted flow through the screen.

14. - The method of claim 12, wherein the bypass
device actuating step is performed after the gravel flowing
step.

15. : : The method of claim 12,

wherein the actuating step further comprises swelling a material

in response to contact between the material and fluid in the

well.

16. The method of c¢laim 15°, wherein the swelling
step further comprises restricting flow through at least one

passage with the swollen material.

17. The method of claim 15, wherein the swelling
step further comprises displacing a member with the swollen

material.



