16 NOV 2004 1 5 THI N-WALL EXPANDABLE WELL SCREEN ASSEMBLY AND ASSOCI ATED
FABRI CATI ON METHODS 10 TECHNI CAL FI ELD The present invention rel ates
generally to filtration apparatus is and, in an enbodi nent deschfi8l 200
herein, nore particularly provides an expandable well screen assenbly for
use in a subterranean wellbore, and associated nethods of fabricating the
wel | screen. BACKGROUND 20 it is useful in sone circunstances to be able
to convey generally tubul ar equi prment iint.o a subterranean well bore to a
predeterm ned | ocation therein, and then outwardly expand the equipnent in
the wel |l bore. For exanple, a restriction in the wellbore nmay prevent the
equi pnent in its expanded configuration 25 from passing through that part
of the wellbore, but the equipnent nay pass through the restrictioninits
retracted configuration. In one application of this principle, it is known
to use expandable well screens in wellbores. 16 NOV 2004 2 An exanpl.e of
the potential useful ness of expandable equipnment in a wellbore is where
the wel |l bore intersects a productive, relatively unconsolidated formation.

it is desirable in
5

THIN-WALL EXPANDABLE WELL SCREEN ASSEMBLY
AND ASSOCIATED FABRICATION METHODS

10

TECHNICAL FIELD
The present invention relates generally to filtration apparatus
15 and, in an embodiment described herein, more particularly provides
an expandable well screen assembly for use in a subterranean
wellbore, and associated methods of fabricating the well screen.

BACKGROUND

20 It is useful in some circumstances to be able to convey
generally tubular equipment into a subterranean wellbore to a
predetermined location therein, and then outwardly expand the
equipment in the wellbore. For example, a restriction in the
wellbore may prevent the eguipment in its expanded configuration

25 from passing through that part of the weilbore, but the equipment
may pass through the restriction in its retracted configuration. In
one application of this principle, it is known to use expandable well

screens in welibores.



many situations to be able to utilize a well screen to filter s production
fluid fromthe formation, while foregoing the expense of cenenting_casing
in the well bore and perform ng a gravel packing operation. Unfotg ypageky,
wi t hout any radial support the wunconsolidated formation would |ikely

coll apse into the wellbore, causing additional expense and | oss of
revenue. Conventional 1o nonexpandabl e well screens nust necessarily be
smaller than the wellbore in order to be conveyed therethrough, and so
they are incapable of providing any radial support for an unconsoli dated
formati on. Previously proposed expandabl e well screens have associated 15
therewith several problens, Iimtations and di sadvantages. For exanple,
they are typical | gnnog¢xatepignet tioe poteatinl ngsefnthessr fi dixapndadi'al
support for a formation, and are thus unsuited for this rpose.
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causing additional expense and loss of revenue. Conventional

10 nonexpandable well screens must necessarily be smaller than the

wellbore in order to be conveyed therethrough, and so they are

incapable of providing any radial support for an unconsolidated
formation.

Previously proposed expandable well screens have associated

15 therewith several problems, limitations and disadvantages. For

example, they are typically not designed for contacting and

providing radial support for a formation, and are thus unsuited for

this purpose. Additionally, at least one previously proposed well

screen assembly construction has a multi-layer . configuration in

20  which various tubular elements must be telescoped with one

another and then intersecured. The relative structural complexity of

this previously proposed expandable well screen assembly, and the

necessity of using multiple steps to fabricate it, undesirably increases

its fabrication cost. Moreover, since the assembly portion outwargly

25 circumscribing a perforated base pipe portion of the well screen has

several layers, the maximum permissible unexpanded diameter of

the base pipe is undesirably reduced due to the hecessity of limiting

the outer diameter of the well screen assembly to a maximum value



determined by limting well dinensions. Due to this reduced unexpanded
di aneter of the base pipe, operational expansion thereof undesirably
i ncreases the expansion stresses thereon and reduces the maxi num avail abl e
expanded di aneter thereof. 5 As can readily be seen fromthe foregbi N§, 2044
need exists for an inproved expandable well screen, and associ ated
fabrication nethods, that elimnate or at |east substantially reduce the
above- nentioned problens, limtations and di sadvant ages of previously
proposed well screen constructions as gé%érally descri bed above. it 10 is
to this need that the present invention is directed. SUMMARY in carrying
out the principles of the present invention, in accordance with an
enbodi ment t hgeegfmireds pegi dhitynglewiendimentibnsscren fics fhioviededednd i s
useable in a subterranean wellbore as a is articuhﬁie filteringﬁ

|l e

structure. \WUNexpaeded Kiawesah qfs thepPasenPhe veP§raiong &Xpans
construction, . y,.al g8pM ikl ' IfAabihens wher e
it is not necgéé?;% Bﬁdagggﬁlyaﬁﬁg%expa%zm?ﬁgelblm"e ﬁggéggegﬁgégggiapigonal ly,
princi pl es of rgfgcestirs Arxirmove pvaitan eeyxpbeded edarnetérl thergdfon appl i cati ons
other than 20 in the represent ativel¥ I Ius}rat ed downhol.e ﬂm&%lf E%been

appl i cati oh. AcchUFHy readithbaSERToM T IO P NEEREXRF T8 een
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having a tubular filter nedia sheet secured di.rect] i | | de
surface. The E3@REPNEH QFPW?“?%B'W!@?‘QP_Ssqrfq;cd’ﬁﬁcg’qré@b% téﬁ@géoﬁfélfadi al
expansi on of e Well \G&I & tenPédherlRfidrs &Y §énéragyaniseribed above. It

10 is to this need that the present invention is directed.

SUMMARY

In carrying out the principles of the present invention, in
accordance with an embodiment thereof, a specially designed well
screen is provided and is useable in a subterranean wellbore as a2 -

15  particulate filtering structure. while the well screen is
representatively of an expandable construction, it may also be
advantageously utilized in applications where it is not necessary or
desirable to expand the weil screen. Additionally, principles of the
present invention may be used in filtration applications other than

20 in the representatively illustrated downhole well screen application.

According to an aspect of the invention, the weli screen
includes a perforated tubular base pipe coaxially circumscribed by a
specially designed thin-walled tubuiar filter structure anchored to
the base pipe and defined by a perforated tubular outer protective

o5 shroud having a tubular filter media sheet secured directly to its
inner side surface. The construction of the filter structure facilitates
the radial expansion of the well screen, provides it with a greater



16 NOV 2004 4 central flow area for a given maxi numouter well screen
dianeter, sinplifies the fabrication of the well screen, and reduces the
fabrication cost of the well screen. Preferably, the filter structure is of
a netal nmesh material and 5 has relatively coarse radially outer ahl NOWridH
filter material layers between which a relatively fine internediate filter
material |ayer is sandw ched. The perforated tubul ar outer shroud nenber
has a sidewall opening area percentage which is representatively in the
range of from about 10 percent to about-480 percent, and is 10 preferably
about 23 percent. According to a fabricational aspect of the invention in a
preferred enbodi nent thereof, the tubular outer shroud/filter subassenbly

I's formed by %r%gi{;ﬂhegv %r%dugf)r laeqit,eﬁ%gﬁhnmhm Butetdvvell R¢LBA @Bnetst de

t hereof a stac I ndi VI metal mesh sheets. A 15 diffusion bonding
process is prsfraslifigsy tingedaboichind offieth@divelldgeiieers haed s reguegte theot her ,
and bond the sheet stack t he facing side of the perforated plate.

Preferably, a aQrfgtiOnEas; ﬁ(’)ﬁfghﬂﬁ W@Z‘s@r Yysed, although a first bonding

step could be Usefiarbﬁ?fmﬂ drieeritbestictiRoRt d¥es mend raesvibsgevrnanbondi ng
step used to secure the bonded 20 sheet stack to the perforated plate.

After periphenad Irglativieinicogrseeaticly putareastidanesticer reatritydaves to
2 Tubul ar - conpE PSR raRIirattivehy i e R At AU ohr oua
structure. A sHaiieled.i Shel peerbrabed!t@baiAbytitemenrsiae raenidempaofa t he now
tubul ar perforated plate to . .
sidewall opening area percentage which is representatively in the
range of from about 10 percent to about 30 percent, and is
10 preferably about 23 percent.

According to a fabricational aspect of the invention in a
preferred embodiment thereof, the tubular outer shroud/filter
subassembly is formed by providing a flat perforated pilate and
placing on a side thereof a stack of individual metal mesh sheets. A

15  diffusion boﬁding process is preferably used to bond the individual
sheets to one aznother, and bond the sheet stack to the facing side
of the perforated plate. Preferably, a single bonding process is used,
although a first bonding step could be used to bond the sheets
together, and a subsequent bonding step used to secure the bonded

20 sheet stack to the perforated plate.

After peripherally trimming the flat plate/sheet stack
subassembiy to desired assembly dimensions, the plate/sheet stack
assemnbly is deformed to a tubular configuration that defines the
filter media-lined tubular shroud structure. A seam weld is placed

25 along abutting edge portions of the now tubular perforated plate to
hold it, and the tubular filter media structure which lines it and is
directly secured to its inner side surface, in their finished tubular

configurations.



hold it, and the tubular filter nmedia structure which [ines it and is
directly secured to its inner side surface, in their finished tubular
configurations. 16 NOV 2004 5 The finished outer tubular shroud/fjlter
structure is then placed coaxially around the perforated base pipLE 2004
suitably anchored thereto, for exanple by welding the opposite ends of the
shroud to the base pipe, to conplete the fabrication of the well s screen.
BRI EF DESCRI PTI ON OF THE DRAW NGS FI GS. 1A and 113 are schematic views of a
met hod enbodylng principles of the pres%nt invention; 10 FIG 2 is a
partially cut away sinplified side el evational V|em10f a partially
assenbl ed outer filter structure used in an expandable well screen

enbodyi ng pri.nci pl Bse ofinldhedorasent tliﬂﬂll\ﬂent!i;m'lmudﬁfimerSsﬂrslcameari& i dany cut
away sinplified side el evational view o

ssenbl ed out rfil
structure def dtagef tQpéﬁ“@]bb@ré’lu”dlé“@oﬁﬁf@f@ﬁ?‘?oﬂas%%094 éugﬁh&i fied
si de el evat| Oréf?’llch\ﬁlrgéﬁvt?l lg?‘(gq{gr%rxﬁf’rﬁﬂe Bmllﬁhgb@%eoﬁbﬁﬁt@@nﬂsw ffe t he

expandabl e wel partially Cut away sinplified side

el evational visavoofl td linecoasd gipe txgantlete thel falyteation CEO'E!TB @&elb is an
enl arged scale sinplified cross-sectional view through the conpleted
expandabl e SwelSCr&®t-een taken along line 6-6 of FIG 5; and FIG 7 is an
enl arged scale sinplified cross-sectional detail view

BRIEF DESCRIPTION OF THE DRAWINGS
FIGS. 1A and 1B are schematic views of a method embodying
principles of the present invention;

10 FIG. 2 is a partially cut away simplified side elevational view of a
partially assembled outer fitter structure used in an expandable well
screen embodying principles of the present invention;

FIC. 3 is a partially cut away simplified side elevational view of
the assembled outer filter structure deformed to a tubuiar

15 configuration;
FIG. 4 is a simplified side elevational view of a perforated

tubular base bipe portion of the expandable well screen;
FIG. 5 is a partially cut away simplified side elevational view of
the completed expandable well screen;
20 FIG. 6 is an enlarged scale simplified cross-sectional view
through the completed expandable well screen taken along line 6-6.

of FIG. 5; and
FIG. 7 is an enlarged scale simplified cross-sectionat detail view

of the area “7" in FIG. 6.

25



of the area "7" in FIG 6. 25 16 NOV 2004 6 DETAI LED DESCRI PTI ON
Representatively illustrated in FIGS. 1A and 1B is a method 10 whic
enbodi es principles of the present invention. In the follow ng descrﬁd@ydwm
of the nmethod 10 and other apparatus and 5 methods described herein,
directional terms, such as "above", "below', "upper"”, "lower", etc., are
used only for convenience in referring to the acconpanying draw ngs,
Additionally, it is to be understood that the apparatus representatively
described herein may be utilized in various orientations, such as
inclined, inverted, 1o horizontal, vertical, etc., and in various
conflguratlons W t hout departl_P fron1pr|nC| Ies of the present

i nve%: on. 2Ref erring initiallyQRIAILED D,ESQH*IPEKEENHE'[ hod 10, a screen
assenbly 12 including nmultiple expandable wel| scre 14, 16, 1

Conveyed into a wRATGRENTRVOM A A6 & DS ARerBRcs i TRHPeH 16

format fons o Ag8eS eZodibs ZRCIRELUBECid {phéseRSERehGnproftiome {1 ui ds.

The screens 1 oned opposite respective ones of the

zones 22, 24, f@fowiHe dml:hb@m ae tine dmnhudedouancﬂmerlapmmmeaag bei ng
uncased, but it is to be clearly underst hat the |nC| P V%t t he

present 286 i A&hOdsn dRspriReso eb’ha@ﬂre&g'@r\a 0 bas eé%o
Addi tionally, "6(5!8\!030“@%'&%285‘?@@)8}‘" 1étd. SﬁP@Qis%roe?)rﬁ\ﬁ fbrr‘cbéﬁilé}ﬂehbée"ﬁ

i ndi vi dual screens y one o e screens being
posi ti oned oppefdrtieg eadheohctdrapaonog B2awbigs. 2@ dditionatlyj £ sotdecl earl y

under st ood t hat
understood that the apparatus representatively described herein
may be utilized in various orientations, such as inclined, inverted,
10 horizontal, vertical, etc., and in various configurations, without
departing from principles of the present invention.

Referring initially to FIG. 1A, in the method 10, a screen
assembly 12 including multiple expandable well screens 14, 16, 18 is
conveyed into a wellbore 20. The wellbore 20 intersects multiple

15 formations or zones 22, 24, 26 from which it is desired to produce
fluids. The screens 14, 16, 18 are positioned opposite respective ones
of the zones 22, 24, 26.

The wellbore 20 is depicted in FIGS. 1A and 1B as being uncased,

but it is to be clearly understood that the principles of the present

20 invention may also be practiced in cased wellbores. Additionally, the
screen assembly 12 is depicted as including three individual screens
14, 16, 18, with only one of the screens being positioned opposite
each of the zones 22, 24, 26, but it is to be clearly understood that
any humber of screens may be used in the assembly, and any

25 number of the screens may be positioned opposite any of the zones,
without departing from the principles of the present invention.
Thus, each of the screens 14, 16, 18 described herein and depicted in
FIGS. 1A and 1B may represent muitiple screens,



any nunber of screens may be used in the assenbly, and any 25 nunber of the
screens may be positioned opposite any of the zones, wthout departi
fromthe principles of the present invention. Thus, each of the scrgE%QVZUm
14, 16, 18 described herein and depicted in FIGS. 1A and 1B nmay represent
mul tiple screens, 16 NOV 2004 7 Sealing devices 28, 30, 32, 34 are
I nterconnected in the screen assenbly 12 between, and above and bel ow, the
screens 14, 16, 18. The sealing devices 28, 30, 32 and 34 could be

I

packers, in which case the packers woul'd be set in the wellbore 20 to

| sol ate the zones 22, 5 24, 26 fromeach other in the welibore. However,
the sealing devices 28, 30, 32, 34 are preferably expandabl e sealing

devi ces, whi ch ar 8ealgxaieyeeesi 78 30 2 Eﬁ@redﬁtef@ﬂnweﬁfeqﬂiétm@m%@% 20 when

o o o SEREROL bR EORCRRE S BACIS S i WIS D,
material, sucthasealihgbiasices®s, 38, $EahtiFNtoatiee ipatkers, hongliastoaser

etc., externally applied to the screen assenbl &12._ Referring additionally
now to FIG IH® pagkersovedid Besemiin thewelere,2@fods@akche zemes 32y

outwardly fr [ Lnlt . | Qur ati T, | Lces 28,
30, 32, gr?d ?Z? E%%ré@i%?%logh%i%ﬁg%g\gér{dncggv@h (yreg'ggegg%\\l/\rg;ﬁetgﬁééscreens
14, 16, 18, arg ;IH@E 348ck pekfavabhe expaneasie sedbtiing devicey, whieh ece eens 14,
16, 18 preferably contact the wellbore 20 at the z%nes 22,24, 26. Such
contact bet wedfbanged Biosaaing£oNtaCt WithaHie WeIPRER 200VBEBFNRSFEFY i n

g;eventi NG 20, L0RIBY ! 2NisSalthil A8 S X8 riBERINE BihtnBF R1etah ! Belote Fopr mat i on
example, the sealing devices 28, 30, 32, 34 may include a sealing
10 material, such as an elastomer, a resilient material, a nonelastomer,
etc., externally applied to the screen assembly 12.

referring additionally now to FIC. 1B, the screen assembly 12
has been expanded radially outwardly from its initial FIG. 1A
configuration. The sealing devices 28, 30, 32, and 34 now sealingly

15 engage the welibore 20 between the screens 14, 16, 18, and above
and below the screens.

Additionally, the screens 14, 16, 18 preferably contact the
wellbore 20 at the zones 22, 24, 26. Such contact between the
screens 14, 16, 18 and the wellbore 20 may aid in preventing

o0 formation sand from being produced, preventing the formation or
zones 22, 24, 26 from collapsing into the wellbore, etc. However, this
contact is not necessary in keeping with the principles of the
present invention.

The use of an expandable screen assembly 12 has several

25 additional benefits. For example, the radially reduced configuration
shown in FIC. 1A may be advantageous for passing through a
restriction uphole, and the radially expanded configuration shown in



zones 22, 24, 26 fromcollapsing into the wellbore, etc. However, this
contact is not necessary in keeping with the principles of the present

i nvention. The use of an expandabl e screen assenbly 12 has several
addi ti onal benefits. For exanple, the radially reduced configuration éﬁ@%¥W4
in FIG 1A may be advantageous for passing through a restriction uphole,
and the radially expanded configuration shown in 8 FIG 1B may be

advant ageous for providing a | arge fl owgarea and enhanced access

t heret hrough. Referring additionally nowto FIGS. 2-7, an expandabl e well
screen 36 embodying - principles of the present Invention is 5
representatively illustrated in ' FIG 5. The well screen 36 may be used for
one or nore dfiGi AR fRayl b@c&@@ﬁgagﬂouiém 1 avifipRed natdp d1oM. 2 e?‘lo%\%fyer i t

is to be cle e mell screen 36 may be utilized in any
ot her net hoda%%rpg%g %&éggﬁ"#ab rt1he principles of the present

i nvention. Additipegddring la‘ddiasnamd n@ﬂuet@va’rlts 10- Emmm@dﬁﬂe beelised in a
nonexpandabl e application w thout artin &rom t rinci ﬁbes af the

present inverfcresn W8 IEVQEP%W%GD(@E lgg PF s5ihe ner ANYEREPI 1Y t ubul ar
b 3 | |
P i ve St gt ol 5 s oo g

circunscribing and is
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openi ngs 44 Tioi e, :%é’tﬁ Og iy Sdt@m%\f\ﬁ'nheﬁh*w apfthbot aepbrtihguitbrintpet he el |
screen 36. Representatively, the shroud
principtes of the present ihvention. Addrclonally, if desired, the well
10 screen 36 may be used in a nonexpandable application without
departing from the principles of the present invention.
Well screen 36 (see FIG. 5} includes a generally tubular base pipe
28 (see FIG. 4), a generally tubularly configured multi-layer filter
media sheet 40 (see FIGS. 5 and 6) coaxially circumscribing and
45 outwardly overlying the base pipe, and a generally tubular
protective outer shroud 42 (see FIGS. 5 and 6) circumscribing and
outwardly overlying the tubular filter media sheet 40. The shroud 42
(see FICS. 3-6) has openings 44 formed through a sidewal! thereof to
admit fluid into the well screen 36. Representatively, the shroud 42
20 has a sidewall opening percentage in the range of from about 10
percent to about 30 percent. Preferably, this sigewasail opening
percentage is approximately 23 percent. Fluid passing inwardly
through the shroud openings 44 is filtered by passing inwardiy
through the filter media 40. The fluid then flows inwardlv through
25 openings 46 formed through a sidewall of the base pipe 38 (see FICS.
4-6).
The well screen 36 may be radially expanded utilizing any of
various methods. For example, a swage may be passed through the



2a has a sidewal | opening percentage in the range of from about 10

to about 30 percent. Preferably, this sidewall gpening per cent age igercent
approxi mately 23 percent. Fluid passing inwardly through the shroud .| 6 NOV 2004
openings 44 is filtered by passing inwardly through the filter nedia 40.
The fluid then flows inwardly through 25 openings 46 formed through a
sidewal | of the base pipe 38 (see FIGS. 4-6). The well screen 36 nay be
radi ally expanded utilizing any of various nethods. For exanple, a swage
may be passed through the .16 NO V 20049-9 base pipe 38, fluid pressure may
be applied to a nenbrane positioned within the base pipe, etc. Thus, any
nmet hod of expanding the well screen 36 may be used w t hout departiné from

the principles of the e [ 1.0 t 2 t he
e, DT nct P! Sl PR R TEh WHLERP R, U SRt ot A2 pgbasie the
posi tioned i maxitehed vAddint iterRaldase ipipéheteel | Tises, eeny3énetharsedf in a
nmet hod, such as the nethod 10 previously described herein, wh in the

Wlel | screen iexpapgipagdde WelldCrern &6 B8t UGl titEO%P|9@@|’rE{19?ﬁ’§§%hroud 42
al so 10 prot c%&}es%@gﬁgﬁég {’ﬁ%ﬁgg%pﬂ%{"%%ﬂamge due to such contact, and

provi des radi apse of the wellbore. Thus, the

shroud 424 s pref guagt sheendt sagiredects ehaldiltdr medideddrfmabl elamaggh
strength material, such as steel, although other mater used in
keepi ng w t h whie ghenepIsesea) 55%13&?"&95@%

appr eo at edﬁ;@?@- s s i_*BV‘?Yﬁ%ﬁFgoQPS'éigkfgpqanyq iwb e readily

the filter iR AI) ﬁpg%gﬁrg@ g{:rfé;en 6 S usEA RATY R, alucrh &vtwardly,
method 10 previously described herein, wherein the well screen is
expanded into radial contact with a welibore, the shroud 42 also

20 protects the filter media 40 from damage due to such contact, and
provides radial support to prevent coliapse of the wellbore. Thus,
the shroud 42 is preferably constructed of a durable, deformable,
high strength material, such as steel, although other materials may
be used in keeping with the principles of the present invention.

15 it will be readily appreciated that, when the base pipe 38 is
expanded radially outwardly, the filter media 40 will be radially
compressed between the shroud 42 and the base pipe 38. Because
of differential expansion between the base pipe 38 and the shroud
42, it may be difficult or otherwise undesirable to maintain

20 alignment between the openings 44 in the shroud and the openings
46 in the base pipe. This lack of alignment between the openings 44
and 46, and compression of the filter media 40 between the shroud
472 and the base pipe 38, could severely restrict the flow of fluid into
the well screen 36. However, the filter media 40 inciudes features

25 which completely or substantially eliminate this potential problem.

specifically, as cross-sectionally illustrated in FIG. 7, the filter
media 40 sandwiched between the perforated tubular base pipe 38
and the perforated tubular outer shroud 42 includes three layers of



conpressed between the shroud 42 and the base pi pe 38. Because of
differential expansion between the base pipe 38 and the shroud 42, & NOVEY04
be difficult or otherwi se undesirable to maintain 20 alignment betmeen mp
openings 44 in the shroud and the openings 46 in the base pipe. This |ack
of alignnment between the openings 44 and 46, and conpression of the filter
nmedi a 40 between the shroud 42 and the base pipe 38, could severely
restrict the flow of fluid into the m@ﬁ _screen 36. However, the filter
medi a 40 includes features 25 which conpletely or substantially elimnate
this potential problem Specifically, as cross-sectionally iIIustrated I n

FIG 7, the filter nmedia 40 sandw ched between the erfor ed buI ar base
pi pe 38 and fiker ﬁ@@%faét’@@ PUERN '@Ha%‘{ﬁci%rcoé’ﬁ?%lﬂi’eﬁ H@@e f(ﬂ? ¥ ayers

of 16 NOV 2004 ]rz%\{%r‘éq é{@ggﬁﬁnﬁjrg]at’f\}bl ‘dbﬁfserlﬁgétt Syeﬁ)ﬁect‘é‘r'ﬁ'%e'fhﬁyer 48, a

m ddl e rel atlve an | ner tively coarse |ayer 52.
The ternms "fimed “coamde” enemsed rereinuiedhdieats the oelandemeeof warticleat i ve

f I d
That ©s, the BOTHGPS. 1Cyaaes SbTPUEH GNe TINiE BN CBnAPISDZ o ol 1 MRS, fr om
1w d PassingmbhRy BYBF Suielin of WndiP0GEa pafieks atohvEl® paliig 11 ter

coarse or “|arger-si artrcles rom assin er et hrough. Each

| ayer 48, 50, ﬁibnemrmm‘rslwmlefthenaner andrcmmandawrduw 52 fidstrcasrsen®r al nesh
material. 10 However, the |nner and

used for theil@rgeyf- §1§eqidaar&%%%ﬂqrgsﬂgl§f Pﬁ&-ﬂﬁ eéferé rnguq e %e?a%‘g;Z?rl i
the wel | scread de2 ALY 82%,‘*{‘ﬁ'e‘?"?eaﬁ?é%’?dwﬁ'ﬁ’%‘?ﬁ@@?ﬁér%ﬂ*ﬁ“ﬁ‘f%’? or "o

material.

10 However, the inner and outer layers 48,52 are not necessarily
used for their filtering properties, although at least the outer layer
A8 will filter larger-sized particles from fluid flowing into the interior
of the well screen 36. Instead, they are used primarily to provide for
flow between the openings 44,46 after the base pipe 38 is expanded.

15 For example, if the filter layers 48,52 are made of a relatively coarse
woven material, fiuid radially entering the well screen 36 via the
shroud openings 44 may relatively easily flow transversely through
the layers 48-52 (i.e., generally perpendicularly to the radial direction
of incoming fluid flow). Thus, fluid may flow into one of the shroud

20 openings 44, flow transversely through the outer filter layer 48, flow
inwardly through the middle filter layer 50, flow transversely
'UwoughtheinnerﬂﬁerMyersztocmecﬁtheopenmgsdﬁ,andthen
flow inwardly through the opening 46 into the interior of the base
pipe 38. Therefore, even if the fiiter media 40 is radially compressed

-5 Dbetween the shroud 42 and the base pipe 38, and the shroud
openings 44 are not aligned with the base pipe openings 46, fluid
may still flow relatively unimpeded through the filter media (other



fl ow between the openings 44,46 after the base pipe 38 is expanded. 15 For
exanple, if the filter layers 48,52 are nade of a relatively coarse woven
material, fluid radially entering the well screen 36 via the shr? i
openings 44 may relatively easily flow transversely through the IE?@#QUW
48-52 (i.e., generally perpendicularly to the radial direction of incomng
fluird flow. Thus, fluid may flow into one of the shroud 20 openi ngs 44,
flow transversely through the outer filter layer 48, flow inwardly through
the mddle. filter layer 50, flow transtersely through the inner filter

| ayer 52 to one of the openings 46, and then flow.dnwardly through the
opening 46 into the interior of the base pipe 38. Therefore, even if the

fi1ter media ddn thd Adidhhke (OTRIGHIRAZORISA0E riteridbriiceP 1Rd t he

base pi pe 38, oud “openings 44 are not aligned with the base

pi pe openi ngsso% fluid may still flow relatively uninpeded through the
filter media (other 16 nov 2004 -

nthereS|stan of ue to
the relative fine”GrAEIIAG 19 @dkey Q%‘?C%@fthﬁwgﬁﬁnhw\f‘? rh'e?/ "L@ﬁggt of the
present i nvend,leRnqds YRR tdFAbgateStHE Wéllzﬁ‘i‘e'éﬁ 3‘@@1’11@@&#0‘&1&%5%' |

screen 36 V\A‘IICE?DI’OVI es it s wth a very desirable thin-walled
confi gur.atg onvigs awety desirediedininrwalled comigwsation amwellas iesang itost .

25 ho || uATBPIRNTY apfcros At Batter TP PaI DA Bl d e T om
er forat§ ons 43 BFSE BB R . e Usi da 54, _The }.°| ter
medi a structure 4@sviliustratéa in G cantheoadensubulas equgdei? 4s sprmed
from an initially flat rectangular metal plate 42a having the shroud
10 perforations 44 formed therein, and having an inner side 54. The
filter media structuré 40 which, in the completed well screen 36 is of
a tubular configuration, is initially a stack 40a of individual flat
rectangular metal mesh sheets placed atop the inner side 54 of the
flat metal plate 42. The mesh sizes of these individual metal mesh
15 sheets are arranged so as to define in the stack the aforementioned
relatively coarse fiiter media layers 48,52 and the relatively fine
intermediéte layer 50. ,
Using a suitable diffusion bonding process, these individual
metal mesh sheets are simuitaneously bonded to one another, and
20 the stack of metal mesh sheets is bonded to the inner side 54 of the
plate 42a. Alternatively, the individual sheets could be diffusion
bonded to one another prior to diffusion bonding the stack to the
plate 42a. While diffusion bonding is a preferred method of
securing the filter media to the inner side 54 of the perforated plate
25 422, other technigues could be utilized to secure the filter media to
the plate, if desired, without departing from the principles of the

present invention.



a tubul ar configuration, is initially a stack 40a of individual flat
rectangul ar netal nmesh sheets placed atop the inner side 54 of the flat
netal plate 42. The nesh sizes of these individual netal nesh 15 shee}
arranged so as to define in the stack the aforenmentioned relatively c€§ﬁ£2W4
filter media |ayers 48,52 and the relatively fine internediate |ayer 50.
Using a suitable diffusion bonding process, these individual netal nesh
sheets are sinultaneously bonded to one another, and 20 the stack of netal
nmesh sheets is bonded to the inner si de’34 of the plate 42a. Alternatively,
the individual sheets could be diffusion bonded to one another prior to

di ffusi on bonding the stack to the plate 42a. Wile diffusion bonding is a

preferred nethod grefeeguy,i nthd heerdfgtnt eangedividtho tiiraehpioes sofle thd of the
perforated plate 25 42a, other techniques could be utilized to secure the
filter media tectanguias Miee mesiesigaddstamkt #oat 2 pBe i WRCEMWRS: AlaT

engt h and wi BEROGPReh SR A5y 5% 08ferahy TG A e R ChaRi o ° o,

and the underisypagphepiily BrRghedavied theatindéPigiry elagerietaldy, indemttheal , and
the sheet stack 40a |s_per|_pheralll¥ aligned with the underlying flat plate
42a, with §healiongd gmerighenionhepf edNBf ST spRBK RIAE pf%@@es}eéﬁ@tgg%lﬁt atively

bondi ng. pr oce ERrRInioRRSo s FFEH ne Mgt Tiok Fiprict'2 CAftee e, st on
subassenbl y i giusibatbondingprsteks has bben doirhpted nthéPpetiphine ofdhied | i ne
peri phery Pa shown in FIG 2 to provide the .
stack/plate subassembly is suitably trimmed from the dotted line P
to the solid line periphery P: shown in FIG. 2 to provide the
10 platesffilter media subassembly with a finished periphery having
predetermined final fabrication dimensions.

Next, as illustrated in FIC. 3, the flat plate 42 is suitably
deformed to a tubular configuration, with the fitter media structure
40 secured directly to its inner side 54 now also having been

25 deformed to a tubular configuration and being circumscribed by the
now tubular outer perforated shroud 42. To retain the shroud 42
and the filter media 40 which lines its interior in their tubular
configurations, a seam weld 56 is formed along the abutting side
edge portions of the shroud 42 and filter media sheet 40 to thereby

20 complete the construction of the filter media-lined perforated
tubular shroud 42 shown in FIG. 3.

After the fabrication of the shroud 42 is completed, the
perforated tubular base pipe 38 (see FIG. 4) is telescoped into the
interior of the shroud 42 (see FIGS. 5 and 6), thereby sandwiching the

o5 filter media 40 between the base pipe 38 and the shroud 42 (see FICS.
6 and 7). The filter media-lined shroud 42 is then suitably anchored
to the base pipe 38, such as by annular welds 58 (see FIG. 5) extending

around the opposite ends of the shroud 42.



lo plate/filter media subassenmbly with a finished periphery having
predeterm ned final fabrication dinensions. Next, as illustrated in FIG 3
the flat plate 42 is suitably defornmed to a tubular configuration, w ’
the filter media structure 40 secured directly to its inner side 54M%E3ﬂVZUm
al so having been 1s deforned to a tubular configuration and being
circunscri bed by the now tubular outer perforated shroud 42. To retain the
shroud 42 and the filter media 40 which, lines its interior in their
tubular configurations, a seamweld 567 s formed along the abutting side
edge portions of the shroud 42 and filter media sheet 40 to thereby 20
conpl ete the construction of the filter nmedia-lined perforated tubular
shroud 42 shown |FﬁhEI$&CL[BerTmmer tthe filker needivorteetirredBREBYEO4NG s

conpl eted, the erfor ubu

Thto the i nUBPEBSIGE T st Heriesorat sk 12, ER prly Sipiflirleh ikt escoped
sandwi chi ng tﬂé%iu%@sfthbt(%str@fdfa%rfh@t@@tM@Weﬂl@r@@SGprDeaM) armkntihe shr oud
42 (see FIGS. 7). The filter media-lined shroud 42 is then suitably

anchored to meesm@@ §6p@ltBBOt@Icﬁd‘é@‘ltﬁge%rﬁ?ﬁmﬁ@r%t’és‘”@@ SCERRDFPE. 5)

extending _arou p of--tLh d O 13 Th
secur enent” Ofcqrﬂ%nfttquag B&r@gf@cg@ﬂgc FPP %fa?ﬂ%ﬁfydéo F(%Gt mﬁﬁ?qg’laréle 54 gf
the perforat eghrigfiettord 20N otheordutesi fimeki/hesicadructedecés szhehe ogell of

fabricating the well screen 36, but also provides, the s 36 with oth
advant ages coigsaee 6 BaNenave arlaes Famet Eﬁmmraéﬁglbac§8r@‘tpﬁr}’ﬁ . For °

exanpl e, due gebﬂﬁa&ﬂhpﬁ@u&er GEIRELCE BTk Helf &R efndd, Wiséd gheoud

structure 40,
well screen 36 is radially expanded (as, for example, in the previously

10 described method 10}, the resulting base pipe flow area is increased,
and the expansion stress on the base pipe is decreased, compared 10
a conventional, thicker walled well screen having the same
unexpanded initial maximum outer diameter.

Further, since the base pipe 38 s initially of a larger diameter

15 than that of a conventionally constructed well screen having the
same maximum outer diameter, the base pipe openings 46 can be
sized based primarily on drainage efficiency considerations, as
opposed to having to be sized based primarily to facilitate radial
expansion of the base pipe.

20 As previously mentioned, while the screen well 36 is
representatively an expandable well screen, it may also be
advantageously utilized in a variety of applications in which it need
not be expanded. Additionally, while the screen 36 has been
ilustrated and described as.being a well screen useable in 2

25 subterranean wellbore, it will readily be recognized by those of
ordinary skill in the filtration art that principles of this invention
could also be utilized in a variety of other filtration applications if

desired.



screen 36 may have a | arger dianmeter perforated base pipe 38 for a given
maxi mum out er di ameter of the well screen. Thus, when the well screen 36
is radially expanded (as, for exanple, in the previously 1o describEENU
met hod 10), the resulting base pipe flow area is increased, and th v 2004
expansion stress on the base pipe is decreased, conpared to a
conventional, thicker walled well screen having the sane unexpanded
initial maxi mum outer di aneter. Furthe_r1 since the base pipe 38 is
initially of a larger dianeter 15 thantihat of a conventionally
constructed well screen having the sanme maxi num outer dianeter, the base
pi pe openings 46 can be sized based primarily on drajnage efficiepcy

o]

consi derations, a®f @pPssed PerswayEEed InbE&iaFbdvPaised RPN facprgfu _
facilitate r%gjgﬁg%%?@gs:@n :f%et hﬁ)é\\fese.d%sﬁﬁpt?o% A%fprg%F%h¥?wtl oned,

while the scr presentatively an expand e well screen, it
may al so be @dvenigeeassby el imethtion,arvadilet gpofecad i thati onany n whi ch
it need not be expanded. AdditionaII%,_mhile t he screént§6 h%s been

i |lustrated dn@difécations@dltionpuRgLiRUTENS CRIEBRASLRRAKTEEN FNRNIES

subt erranean | bor [ L i -Tﬁ?ﬂgn' ordi nary
skill int e'%@Pt&%ﬁﬁ%ﬂ?a#%%@%éP%E?ﬂ%Eﬁﬁﬁggro th?éaﬁﬁeghgﬁgﬁgeggﬂ?d al so
be utilized idortevapiatey aby otther piihtipis oof agpei cardésemd i invesdionred. 16

NOV 1004 -14 O course, a person skilled. i he art waul ipo ar ef ul
consi der at i orfEROTEIREINbNE FRERIFPE; Qﬁ%@fecpééﬁsgg'gﬁi% 1% eto eﬁ%o@?%ﬁt s of
the invention, 4828504 APPERSY Ghenib\AwaiPOY illustration and example only,
the spirit and scope of the present invention being limited solely by
10 the appended claims.



nodi fications, additions, substitutions, deletions, and other changég NBY 7B
be made to the specific enbodi nents, and such changes are contenplated by
the principles of the present invention. Accordingly, the foregoing
detail ed description is to be clearly understood as being given by way of
il lustration and exanple only, the spirit and scope of the present
invention being limted solely by ¢ko0 the appended clains. 16 NOV 2004 15
CLAIMS: 1. A method of fabricating a filtration device, the nethod

co llﬁiil\ﬁ@' the steps of: providing a perforated plate nenber having a
si de=ptacing a sheet of filter media against the side of the perforated
plate nmenber in a parallel relationship therewith; and form ng a tubular

filter structure i ng the step,. f ) Isiicethepdtaps of menber
and t.he hawtheg Q‘L#i??t?'g‘?a“r‘?@oq Qﬁr%tt@ka&t% uﬁ@?g‘cééﬁ?? gﬁ%ﬁﬁgﬁaﬂé—zgg@ﬁ he
def or ned. per.f I idvisg pBsidebekecingea | filter
mdipipv'%?rpgTﬁeS%%g%fpg?étgl@?er urtﬂﬁ%r Corrp{rai Si tr% SLR cheré Hring the
sheeér%é?ﬁst thiel ¢ige afeidieapertorates plate GRemear fl at@fﬁ@%tfé R Ekne ne\?ﬁo'd of

claiml further conprising the ste f Py ; fregiedpsiafeor at ed
pl atandriorbéng @@@Fﬂétt‘teéﬁgrpprl{rﬁpsﬂfg%ﬁjf %tﬁbﬁ%‘géﬁgﬁj‘@gltgﬁ Fjé’.{)nfi A ons. 4.

e et o o\ k5 et BB Sbrg Rbclst et cor Ay

ase nenper, coaxially inserting fhe r within
t he ééf{ofr,%@dspyérﬁ&bwdeplat@mérammjrdwfgswmsfthﬁtd@?or&ﬁ*cgé%%?te&f@%tr ﬁ&jﬁﬁser ted
base nenber. 5. The nethod of claim 3 wherein: the perforated plate nmenber
has opposite side edges which are brought into close proximty in the

def orm ng_step, ,a : t LPGosiming tadep bheesudpg dne | 8t S&curing
t he épposiT?‘@ ’E\e&&éejé)yehi?m%? E@brretoho‘g ofgﬂlcl aim5 wherein: the perforated
pl at gaEmRara icstref perforted plate member.

3 The method of claim 1 further comprising the step of retaining the deformed

perforated plate member and sheet of filter media in their tubutar configurations.

4 The method of claim 3 further comprising the steps of: providing a perforated

tubular base member, coaxially inserting the base member within the filter structure;

and anchoring the filter structure to the inserted base member.

5 The method of claim 3 wherein: the perforated plate member has opposite
side edges which are brought into close proximity in the deforming step, and the

retaining step includes the step of intersecuring the opposite side edges.

6. The method of claim 5 wherein: the perforated plate member is of a metal
material, and the intersecuring step is performed by forming a seam weld along the

closely proximate opposite side edges of the deformed perforated plate member.

7 The method of claim 2 wherein the securing step is performed using a

diffusion bonding process.

8 The method of claim 2 wherein the securing step is performed using a sheet

of filter media formed from a metal mesh material.



material, and the intersecuring step i '
: ep is performed by forming a
S:g?g hgﬁbefloiel¥h2rﬁéiﬂgée0?ppfs!tezs;ﬁe edges ofythe defgrnezeggagg};tﬁﬂ
-7 _ ( claim erein the securin t [ 0v'2
performed using a diffusion bondin d of ol ai
et ol n L he somui ng. Sten o g process. 8. The nethod of claim 2
performed using a sheet of filte [
&ﬁ;pg?nf:ﬁn1a metal mesh material. 1gNov 2004 16 9. The nethoé gfdgﬁain18
e securing step includes the steps of: stacking a series of

nmetal mesh layers on th i, de_ of _th r
gla 1; :‘ g:l g?. bo?af:*fhg\ftth@d r?Zpglmn%M%fﬁf?éBg {eghghg%é%ﬁfg?dﬁﬁﬁtg&g iatc ked
S She hielRbE 3 Rl G ek R ey o e e o
_ : sin t [
R o gt oo v e A BPE hocr oh
( _ _ ayers diffusjon bond 1
;:TL S: 21 ﬁ slaeked nsartes 9édue1ahgm§ﬁap'laiy§"9p3?f@&n‘%pﬁg’&g@%a’egﬁ%ﬁ ag ﬁ??l ? Iar
aving an inner layer of relatively fine filter material sandw ched

bet ween fand outer side | i
: ayers of relatively coarse filter [
12. The method of claim 1l wherein the providing step is perforrredrrﬁtsie:llga;-

perforat | : . _
Fange of ?ﬁrgmﬁgoﬁgfﬂ?ﬂ oNAMIA® Aumdtecomblisingdhearten, pereBNedgsonPhi n t he

: _ ten percent to about thirt
claim 1l yher&ininghst f ipeii g iy LGS Nhtel By Bgr GRhod of
merber  hav, Eg angi dep,ro peripgetiyprinyming: s F’?ﬁé"o&’g?ﬁd)ae peerrgorrate pl ate

per cent . siankoifﬁﬁ*taﬂmgiﬁvg‘lfIgvgt??&gﬁ%iﬁﬁg%gd\%@pré&%pf apout twenty three

subt err anean screen for use in a

11.  The method of claim 2 wherein the securing step is performed using a
. sheet of filter media having an inner layer of relatively fine filter material
sandwiched between inner and outer side layers of relatively coarse filter

material.

12,  The method of claim 1 wherein the providing step is performed using a
perforated plate member having a side-wall open area percentage within the

range of from about ten percent to about thirty percent.

13. The method of claim 1 wherein the providing step is performed using a
perforated plate member having a side-wall open area percentage of about

twenty three percent.

14. A method of fabricating a well screen for use in a subterranean
wellbore, the method comprising the steps of: providing a perforated tubular
base member; forming a tubular filter structure using the steps of: providing a
perforated plate member, providing a sheet of filter media, piacing the sheet
of fiter media against the perforated plate member in a side-to-side
relationship therewith, deforming the perforated plate member, and the sheet
of filter media, to a tubular configuration in which the deformed plate member
circumscribes the deformed sheet of filter media, and retaining the deformed
perforated plate member and sheet of filter media in their tubular
configurations; telescoping the base member within the filter structure; and

intersecuring the telescoped base member and filter structure.



wel | bore, the nmethod conprising the steps of: providing a perforated
tubul ar base nenber; formng a tubular filter structure using the steps
of: providing a perforated plate nmenber, providing a sheet of filterg ngy 2004
medi a, placing the sheet of filter nedia against the perforated plate
menber in a side-to-side relationship therewith, deform ng the perforated
pl ate nmenber, and the sheet of fi{ter nedia, to a tubular configuration in
whi ch the deforned plate nmenber circunscribes the deformed sheet of filter
media, and retaining the deformed perforated plate nmenber and sheet of

filter media in their tubular configurations, Lhght ke cbage nmenber
Wi tpn tmeefribtred sf claon e furlivd quﬂg'@?'g%éﬂ is}%ﬂ %kﬁgggé??@scoped base nenber
and filter structure. 16 7 15. The nmethod of claim 14 further
conﬁlltersmﬁélatﬂ@et@t%?%?tle@e@% ﬁ% ?%éer'sheet of filter media to the
perforated plate nenber. 16. The nmethod of claim 15 wherein the securing
step is perfornmed using a diffusion bonding process. e, gskhgd of

cl aig 15 Twaerrithod tdfeckatrep! Dfwheiein dhﬁé%@%'ﬁ“@e?te@f 'Y PP eFm-r%EdﬁJgﬁbi ncl udes
the step of providing a series of individual nmetal nesh layers, and the
secdiffusiprsbendindd'Gee%S-t he steps of: stacking the series of individual

nmetal nesh |ayers on a side of the perforated plate nenber, and diffusion

bonding the netal nesh layers to one another, and the st i.es of
met gl Mesthd AXaR6d b ctdie 5 deherein: the S PoPHY ng%?&@%@f& rﬁg@bThe
met hod of claim 17 further conprising. ehesHTeslars ) andt thet he
def cbmcn"udgs§h@ps,teaf0fp§|r‘i"ﬁ‘ﬁ'@9a?l % Rﬂi”ﬁ%ﬁgﬁépgﬁtgoratgd pl at e menei}:)%l(rj and
stack of. tal, Rs! Ruetepdi bf Utheindandesbricseotingividoal medahBi of
cl aiﬁﬁcfﬁlnﬁhng?gi 'Hgﬁﬁe retarning step is gerfor d be( f rr;qidﬂ,% fhe P4l wel d on
the \gdefar gk ch BRI of diegerfomted plate member, and diifusion b _

mesh layers to one another, and the stacked series of metal mesh layers to the side

of the perforated plate member.

18 The method of ctaim 17 further comprising the step, performed prior to the
deforming step, of peripherally trimming the perforated plate member and stack of

metal mesh layers diffusion bonded thereto.

19 The method of claim 14 wherein the retaining step is performed by forming a

seam weld on the deformed perforated plate.

20. The method of claim 14 wherein the step of providing a sheet of filter media is

performed by providing a sheet of metal mesh material.

21 The method of claim 14 wherein the step of providing a sheet of filter media is
performed by providing a sheet of filter media having an inner layer of relatively fine

material sandwiched between inner and outer side layers of relatively coarse filter

material.

22 The method of claim 14 wherein the step of providing a perforated plate
member is performed by providing 2 perforated plate member having a sidewall

open area percentage within the range of from about ten percent to about thirty

percent.



ﬁgai;hfsﬁeggfgosaeglg;nL}gV¥G$LSin tﬂe steF of providing a sheet of filter
: . a sheet of nmetal nesh materi
gg??g?nga Ela|n114 wherein the step of providing a sheet of ;?:iefl' i
Fel ativel y ?iﬁgovhgiggiglshee; pfhfglter medi a having an inner Iayej%§@?¢mﬁ
: _ sandwi ched between i nner and i
relatively coarse filter material. 2 outer side |ayers of
- 2. The nmethod of claim1 :
step of providing a perforated {8 i aim 14 wherein the
pl at nenber is perforned b i di
perforated plate nenber having a sidewall X y providing a
range of from about ten percent to about th?P?S area percentage within the
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an outer perforated tubul ar nmenber havin n_| ' '
an | : i | nter ch a
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is directly secured; and lowering the tubular well screen into the wellbore.

25 The method of claim 24 further comprising the step of radially expanding the

lowered tubular well screen assembly within the wellbore.

26.  The method of claim 25 wherein the radially expanding step is performed in a

manner bringing the outer perforated tubular member into engagement with the

periphery of the wellbore.

27 The method of claim 24 wherein the providing step is performed using 2

tubular filter media element of a metal construction.

28. The method of claim 27, wherein the providing step is performed using a
tubularly configured metal mesh fiter media element diffusion bonded to the interior

surface of the perforated outer tubular member.

29.  The method of claim 24 wherein the providing step is performed using an
outer perforated tubular member having a sidewall opening area percentage within

the range of from about ten percent to about thirty percent.

30. The method of clam 24 wherein the providing step is performed using an

outer perforated tubular member having a sidewall open area percentage of about

twenty three percent.



tubular filter nedia elenent of a netal construction. 28. The nmet hod of
claim 27, wherein the providing step is perforned using a tubul arw _
configured metal nesh filter media el ement diffusion bonded to the!b HeZ006r
surface of the perforated outer tubular menber. 29. The nethod of claim 24
wherein the providing step is perfornmed using an outer perforated tubul ar
menber having a sidewall opening afga percentage within the range of from
about ten percent to about thirty percent. 30. The nethod of clam 24
wherein the providing step is perfornmed using an outer perforated tubul ar
menber having a sidewal | open area percent. i e

per 6ént . The NEWhedodf algim124 pHac it E%%l pd?v@?fgq %ﬁ%ﬂi%ﬁ#&”&? ﬁ%{ahgsm\éi di ng
step | er f or.ned usi - friegier Ebatserradadiyaneee@@dt havi ng
rel é‘ﬂti’@@ﬁy C@Bfalggr@dr @B‘%}gm%gl% #%%ﬂngaﬁggtrer I ar%er s of fi]ter t.el'Mi al

bet e l\gﬂgﬁfbﬁﬁi[&' Abiatel betivaen vayen aokldtivetefinenayariofifites MalgfigwSched.

32. nmet hod of conpleting a subterranean well having a well bore, the

nmet kaddwidmgar.i sing the steps of: forming a tubular well screen assenbly

using the steps of: providing a perforated plate nenber, securing a sheet
of filter nedia to the perforated plate nenber in a side-to-sid

rel atj Onsﬁirﬁetth*&%r@ﬁ’\ééﬂﬁpléiﬁlfgoﬂ niubge térecampaciionaitied swellBoreiherme t he
sheet™of filter media, to a tubular coqfi uration r(a%%i nﬂ'hrégs%gs Sstef or ned
per fyraprsingltae stegmbErformmnasAdebular Wel ¢ cendgSE MRl PR N UBtr ar
configurations, and si,tjonj p rat ed dnHaul af fifler ueiedize tanthéa he
def d?fﬁ\‘ékﬂi”ﬁﬂara? or %’at%oaqlé{enghn%%rb%lr’ng%é%ﬁscoped relationship with one
anot drat%g) LewerdRBet he & ubiuban-sied Irelativeshipadesienit. idReRE W | bore.
33. e met cs of claim32 further cofnaé%si ng.tﬁg LER IE]‘, 'coﬁﬁghlaét1o\ﬁ.
expapstioatad @lateomerirert apdl ke a9t Yt EENE5 e I% W RN thé wel bore.
retaining the deformed perforated plate member and sheet of filter media in their
tubular configurations, and positioning 2 perforated tubular structure and the
deformed perforated plate member in a telescoped relationship with one another;

and lowering the tubuiar well screen assembly into the welibore.

33.  The method of claim 32 further comprising the step of: radially expanding the

lowered tubular well screen assembly within the wellbore.

34.  The method of claim 33 wherein: the radially expanding step is performed in a

manner bringing the tubular well screen assembly into engagement with the

periphery of the welibore.

35.  The method of claim 32 wherein: the securing step is performed using a sheet

of metal filter media.

36. The method of claim 35 wherein: the securing step is performed by diffusion

bonding the sheet of metal filter media to the perforated plate member.

37 The method of claim 32 wherein: the providing step is performed by providing
a perforated plate member having a sidewall opening area percentage within the

range of from about ten percent to about thirty percent.
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41. The method of claim 40 wherein: the positioning step is performed in a

manner such that the deformed nerforated plate member is positioned within the

perforated tubular structure.

42 The method of claim 32 further comprising the step of. intersecuring the

telescoped perforated tubular structure and deformed perforated plate member.

43. A method of completing a subterranean well having a wellbore, the method
comprising the steps of: forming a tubular well screen assembly using the steps of:
providing a perforated plate member having a filtration structure extending along a
side thereof, deforming the perforated plate member, and the filtration structure, to a
tubular configuration, retaining the deformed perforated plate member, and the
filtration structure thereon, in their tubular configurations, and positioning a
perforated tubular structure and the deformed perforated plate member in a

telescoped relationship with one another; and lowering the tubular well screen

assembly into the welibore.

44 The method of claim 43 further comprising the step of: radially expanding the

tubular well screen assembly in the wellbore.
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and plate with a side surface, and a filter media element secur

the side surface, the subassembly being in a bent tubular configuration with a single

longitudinally extending seam thereon, the bent perforated plate defining a tubular

perforated outer member of the subassembly which circumscribes the filter media

element; and a perforated tubular base pipe member telescoped within the bent

subassembly and anchored thereto along only a relatively small portion thereof.

48. A tubular filtration device comprising: a tubular perforated outer member, and

a tubular filter media element coaxially disposed within the outer member and
secured directly to its inner side surface.

49, The tubular filtration device of claim 47 or 48 wherein the filter media element

is diffusion bonded to the inner side surface of the outer member.

50 The tubular filtration device of claim 47 or 48 wherein the filter media element

is of a metal mesh construction.

) . . . (
51.  The tubular filtration device of claim 47 or 48 wherein the filter media elemen

has relatively coarse radially inner and outer layers of filter material between which a

relatively fine layer of filter material is sandwiched.



a tubular filter nedia elenment coaxially disposed within the outer nenber
and secured directly to its inner side surface. 49. The tubular filtration
device of claim47 or 48 wherein the filter media elenent is diffusion
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wherein said tubular filtration device
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filtration device of claim48 or 54 wherein said tubular filtration device

is radially expandable. 57. The tubular filtration device of claim48 or 54
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further comprises a perforated tubular base member coaxially circumscribed by the

filter element.

55, The tubular filtration device of claim 48 or 54 wherein said tubular filtration

device is a well screen useable in a subterranean wellbore.

56. The tubular filtration device of claim 48 or 54 wherein said tubular filtration

device is radially expandable.

57. The tubular filtration device of claim 48 or 54 wherein said tubular filtration

device is an expandable well screen useable in a subterranean wellbore.





