UNSINTERED MESH SAND CONTROL SCREEN BACKGROUND [0001] Particle control screen
assemblies have been used for perforated pipes used in a well. The particle control screen assembly
typically includes at least one outer cylindrical perforated plate and at least one inner fine mesh
control screen contained therein. For example, arrangements of particle control screen assemblies for
a perforated pipe used in aWwHTaEE@BCIogEs in SASDRaONOSOD, 38R RV, 5,899,271, and 5,937,944,
all to Simor&g e&gbﬁ% Bmmonly owned by the present assignee of the instant patent application.
[0002] In thls’%e , it desirable to minimize leakage of sand or other particulate into the perforated
pipe. Therel&f® Keveral s2artdotorpolrproducsts Histruskearhansihtenedstdnbmn-gifflisiandopitded mesh

layer for the fi ' ! I . st inter
o difusion b e T AN cated by
folding or cpidigca mstlorgadidilet auhah jehst cresianes ek wath lseavebraefslyamiis leak path

is pafti_CU|ar{}{a?é%\/qiQF‘Ex‘ﬁiﬁﬁﬁ,fﬁﬂgﬂéeﬁ&%Q%@ patadhe wallpyRumRiRgiiddewn Q&Wﬁ@dand into the
formation. To prevent the formation of a leak path, welded seams have been used with sand control

product mad@@fr8McdifdsisH 5h disa'Aedn HowdderNtisbréddctis’ Extréile frexpénsridto
manufacturel] BRExhcaY MMARYI[0083] R pecarenpoaiwitadiisi aspret af theipraaephiaention,
there is provided a particle control screen assembly for a perforated pipe used in a well comprising: a
~ screen com%??giﬁgfoé'first end and a second end; a first and a second unsintered woven mesh layer,
each layer hairg a first lengitutienhdliedgearxia secondlanditiidjiradtdge cand hayingcojpenings sized

to prevent pagsage %%%%&té%“}lﬁg Prierial E@%%}'%Qy%tggfﬁ%i mesalwed ad a%%gxtng%%ﬁfe%f}he first and
second longitudinal edges of'the unsintered woven mesh layers to secure the edges

non-diffusion bonded mesh layer for the filter medium and subsequent drainage layers.

However, existing unsintered / non-diffusion bonded mesh layer products typically

include a longitudinal seam joint that is created by folding or crimping. This fongitudinal

seam joint creates a leak path between the folds. This leak path is particularly prevalent

when fluid is pumped into the well by pumping fluid down the well and into the

formation. To prevent the formation of a leak path, welded seams have been used with

sand control product made from diffusion bonded mesh. However, this product is

extremely expensive to manufacture,

BRIEF SUMMARY

[0003] in accordance with a first aspect of the present invention, there is provided
a particle control screen assembly for a perforated pipe used in a well comprising: a
screen comprising: a first end and a second end; a first and a second unsintered woven
mesh layer, each iayer having a first longitudinal edge and a second longitudinal edge
and having openings sized to prevent passage of particulate material; and a longitudinal
metal weld adjacent each of the first and second longitudinal edges of the unsintered

woven mesh layers to secure the edges



together; a weld-compatible metal structure adjacent the first end of the cylindrical screen; and a
circumferential metal weld between the cylindrical screen and the metal structure with the metal weld
bonding a portion of the metal structure and a portion of the cylindrical screen. [0003a] In accordance
with a second aspect of the present invention, there is provided a particle control screen assembly for
a perforate¢bpipiestisednsld swelhadioimprisingstascyliachiiadessarelen tomprnising: tadikstimaddand a second
end; an Inner.ansiptered wonan mesh suspartiever having.e st and serendjongludingh edge; an
g a first and second longitudinal edge; openings sized

to prevent passage withasticutatevmiteriadizna piongitd divahetetsiuvalos amdjacentitiedohgitudinal
edges of thgﬁ@p&(é&p%{)&gﬁgd woven mesh support layer and the outer unsintered woven mesh filter
layer and securing the longitudinal edges together; a first and a second cylindrical weld-compatible
metal structdf®3tjacent heagiratdaner SEBrid BRANGT BEBCEYIRTAHCaPERSBENIMEEHERVBNE dSfirst and a

second imzﬁ(SQT@ég annprisealing suip-of aayg&h%gcmﬁaﬂbiﬁz@aea@é@r%@agagkalcmgatheeﬂcst and
second end of the cylindrical screen; a first circumferential metal weld between the first cylindrical
screen and $EHIENEy i dRCAF P SRILERB NI eAriBEY eI dBOAANIE A DERTOrFBf RE first
cylindrical agtalistedctiresa pesiangidhdmetabparticulate eantretsciepngand el paidioruof the first

annular sealin%‘s&il%; and a second ciﬁcgmfeientia} metal wlgld bet(yveen Bhﬁnseﬁggld yeli&%rical screen
Cc

and the secOH Hfr‘*r&% metal stiiicture Wit e meta Aweid l:e)lcr)]ndsl%cé) 4 por}%)n of ?ﬁ]e second
cylindrical noetalstrudtare;capportiorpefstiee nigiattiparic ulaterconirel sdreenydind anporitionlof the

second annyigy, ﬁtaggq?%«égﬁ 180043,1n separsanca it alhig aspacueLiBsRIERRRLINKEAtion, there

is provided a’'method of producing & particle control screen assembly for a perforated pipe used in a
well, comprisiky: yvovietierd sofirst rresshiibgrele ysrovidinerar sechsd mestiiagerd sesrinedtiay the first and
second mesfylayars fogether syshuthal thexfosmAadwe-lavel whsinirredisesentvitha firgt end, a

second end, a first longitudinal’edge, and a second longitudinal edge; attaching a solid metal strip to
the first endPefPe %_fgyg}%d:ylmdncai screen, respectively; a first and a second imperforate

annular sealing strip of a weld-compatible metal arranged along the first and second end
of the cylindrical screen; a first circumferential metal weld between the first cylindrical
screen and the first cylindrical metal structure with the metal weld bonding a portion of
the first cylindrical metal structure, a portion of the metal particulate contro] screen, and a
portion of the first annular sealing strip; and a second circumferential metal weld between
the second cylindrical screen and the second cylindrical metal strucfure with the metal
weld bonding a portion of the second cylindrical metal structure, a portion of the metal
particulate control screen, and a portion of the second annular sealing strip.

[0004] In accordance with a third aspect of the present invention, there is
provided a method of producing a particle control screen assembly for a perforated pipe
used in a well, comprising: providing a first mesh layer; providing 2 second mesh layer;
connecting the first aﬁd second mesh lavers together such that they form a two-tayer
unsiniered screen with a first end, a second end, a first longitudinal edge, and a second
longitudinal edge; attaching a solid metal strip to the first end of the two-layered
unsintered screen, forming the two-layered unsintered screen into a generally cylindrical
shape with the solid metal strip disposed at one end; trimming the first and second
longitudinal edges of the two-layered unsintered screen so that the Jongitudinal edges are

generally coterminous; and weiding the first and second longitudinal edges together.



unsintered screen, forming the two-layered unsintered screen into a generally cylindrical shape with
the solid metal strip disposed at one end; trimming the first and second longitudinal edges of the
two-layered unsintered screen so that the longitudinal edges are generally coterminous; and welding
the first and second longitudinal edges together. 2 [0005] The foregoing paragraphs have been
provided by[o@s pf generaleintsegustionyan-aiies nakintended fpdinaitdhescape ofithefellawing
claims. BRIEF DESCRIPTION OF THE DRAWINGS é0006 Fig. | is a cross sectional view showing an
embodiment'of guﬁgﬂ%l%n%%ﬁtp&té‘&?élgﬁ afé’s}é]ﬁib}gé}ﬁ U tBF?%@)%‘@‘é‘%fé@?“[@OO?] Fig. 2 shows an

embodiment of a particle control screen assembly. [0008] Fig. 3 is a cross sectional view of an

embodimenﬁg\f[ %&ﬁﬁgﬁm gereen: rﬁﬁw 009] Fig. 4 is an enlarged view of Fig. 3 showing

one embodiment oit e connection between the cylindrical screen and the metal structure. [0010] Fig.
5 is a cross [$€6fibnal viewiof Anstherresnrodiment vbw phrticieccenteoibsdiment asSenbtyic[6011] Fig. 6

is a cross segtigpalviewy :%fsggg;g%O%mpggmedysg%ﬂjgarticle control screen assembly. 2a WO
2006/063207 PCT/US2005/044565 [001.2] Fig. 7 shows an embodiment of woven mesh layers with

metal structtf&&’én the ehtfis 2[H1e] MG KRG EH StRat sl eETARTFFSTVReYRPHiesh layers with
metal strucfyoesjon the engs3[Q014k-549 <abR¥YS ANemapdinentalatwe-laystimeshsaeen formed
into a generally cylindr'g:al shape. DETAILED DESCRIPTION

scréen assembly,

[0009] Fig. 4 is an enlarged view of Fig. 3 showing one embodiment of the

connection between the cylindrical screen and the metal structure.

[0010] Fig. 5 is a cross sectional view of another embodiment of a particle control

screen assembly.

[0011] Fig. 6 1s a cross sectional view of another embodiment of a particle control

screen assembly.

Za



[0015] The invention is described with reference to the drawings. The relationship and functioning of
the various elements of this invention are better understood by the following detailed description.
However, the embodiments of this invention as described below are by w %x&%jﬂg _iny, and the
invention is Not IMIEA10 the embodiments illustrated in the drawings. [Oﬁw&e?e‘mng% Fig. 1, an
embodiment of a particle control screen assembly 10 is illustrated as being incorporated into a sand
or other particle filter system. The particle control screen assembly 10 is mounted on a base pipe 20
that is disposed, for example, in a wellbore. To draw in petroleum or natural gas from the wellbore, a
portion of the base %ipe 20 is perforated with goles 22.To prevenifsand and other particles from being

drawn into the bas€%ide 28 rbHf S GRIFHRIGENSS IHEPERGIAL EPBHIGPIPHR base pipe 20 is

covered by the pattigteseanirahesaréen assembly 10. [0017] As shown in Figs. 1 and 2, the particle

control screen assepbly 104yses. insiieied meshave'si0,40 and slonciiydinal elded seam 50 to
form a well screen that can éndure well treatments and to form a positive barrier between the
formation fluid andtthevirsside thé tisdbase pipe 20. Because the particle control screen assembly does

not use sintered ofgiffysioR;ponded, SGHEGAs dhaaR Beused Wit RESBmBAGHAL fagf are unable to be

sintered or diffusion bonded. In the embodiment illustrated in Fig. 1, the screen assembly is
surrounded by a proteetve it s ehat includes relatively thin metal plate material. [0018] As
shown in Fig. 2, the particle control screen assembly 10 includes a screen 60 having openings sized
to prevent passage B paidn RESOREFIAIOTFhe 3 WO 2006/063207 PCT11Js2005/044565 screen 60
is typically cylindr Ié)éfeheaggd o mate wgh %f%'a e pipe T‘QeC sereen d?O includes a first end 62 and

inventipn is de & refer awings. ie
second end 64. The ORTAISIHe S pfura ity O Unsintered woven mesn ayers. In one

embodiment, the statiensB® avcl fiatesitniog of the various elements of this invention are better

understood by the .foﬂowing detailed description. However, the embodiments of
this invention as described below are by way of example only, and the invention is
not limited to the embodiments illustrated in the drawings.

[0016]  Referring to Fig. 1, an embodiment of a particle control screen
assembly 10 is illustrated as being incorporated into a sand or other particle filter
systermn. The particle control screen assembly 10 is mounted on a base pipe 20 that
is disposed, for example, in a wellbore. To draw in petroleum or natural gas from
i‘ﬁa wellbore, a portion of the base pipe 20 is perforated with holes 22. To prevent
sand and other particles from being drawn into the base pipe 20 through such holes
22, the perforated portion of the base pipe 20 is covered by the particle control
screen assembly 10.

[6017]  Asshown in Figs. I and 2, the particle control screen asserbly 10 uses
unsintered mesh layers 30, 40 and a longitudinal welded seam 50 to form a well
screen that can endure well treatments and to form a positive barrier between the
formation fluid and the inside of the base pipe 20. Because the particle control
screen assembly does not use sintered or diffusion-bonded screens, it can be used
with mesh materials that are unable o be sintered or diffusion bonded. In the
embodiment illustrated in Fig. 1, the screen assembly is surrounded by a protective
wrapper 24 that includes relatively thin metal plaie material.

{00187  Asshown in Fig. 2, the particle control screen assembly 10 igr;ciudes a

screen 60 having openings sized to prevent passage of particulate material. The
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woven mesh layers 30, 40, as shown in Fig. 1. The layers may be designated as an inner layer 30
and an outer layer 40. In one embodiment, the inner layer 30 acts as a structural support and the

outer layer ﬂgg@ﬁ%gg'ﬂter. The screen 60 may also include three or mgre woyenmesh layers.

Each woven mes r has a first longitudinal edge and a second longitudinal edge. The first and
second longitudinal edges of the plurality of unsintered woven mesh layers are secured together by a
longitudinal weld 50, with only the first 92 and second 94 longitudinal edges of the outer layer 40
shown. [0019] To provide sufficient sand and particulate filtering in this application, the screen 60 is
adapted for a perforated pipe used in a. well. Th%ng en mesh filter layer has, a pore sjze to

selectively preventtFehfign Bricaiagy adueaty IESTRRIB N EHe 5B DI peeIFP SRR Yhbodiment,
the openings of tha:slerken fhavwed izadebvesd andlidutBe miesars@ndiabaut FoAimicdN. In another

embodiment, the openings, of the screen 60 have a i eg ween about 50 micr t%d about 250
micron. In one emB?(x)S ntﬁgbn ﬁ%‘ée%gleeﬁlﬁa “are %ngigsgzg?n%%n ilter é(f/eélr. 0]85%]8%he screen 60 has a
cross sectional thizkavessretibkiveesi) aibat 0102ninchiard dbelpersincthetediaralily Setiveen about

0.05 inch and aboyt Q. ha inch, .and mmost preferably. BewpeR Bho 0% IRELARdHQR inch. In well

applications, the screen60 typically has an axial quﬁth of between about 3 feet and about 16 feet. In

one embodiment, hreHERFE A SIS oHITeRYER B HEh At e FiBodtascrrrRima e 5B out 60 inches.
It will be appreciatggiiiataciia! Sige PNEaseaNYAY. tRRRREINE URAN Retuakwellsequirements.

[0021] The particle control screen agsembly i clu%(la at lepst gne weld- compatible metal structure 70
disposed adjacenﬁ?ﬁlélﬁ@f’%ﬁeg%ezagéﬁsg%oct{%%ﬁl % .(E‘?%ee dv%eﬁld%glgr%vrpsgﬁ%(fes %%eaél structure 70 is

preferably cylindridahgindiprbvithes & ﬂh@qihxaﬂg@fmrﬂtmé&tsw@m_@m%swm@d its end and that
can in turn be welgled {0 Qe MPHEIESANRIAGH.NeP 83 Agpipd iy gancern about

longitudinal edges of the outer layer 40 shown.
[0019]  To provide sufficient sand and particulate filtering in this application,
the screen 60 is adapted for a perforated pipe used in a well. The woven mesh
filter layer has a pore size to selectively prevent the inflow of certain sizes of
particles through the basepipe. In one embodiment, the openings of the screen
have a size between about 50 micron and about 500 micron. In another
embodiment, the openings of the screen 60 have a size between about 50 micron
and about 250 micron. In one embodiment, the openings are provided in the filter
layer.
[0020]7  The screen 60 has a cross sectional thickness of between about (.02
inch and about 0.3 inch, preferably between about 0.05 inch and about 0.15 inch,
and most preferably between about 0.07 inch and 0.0% inch. In well applications,
the screen 60 typically has an axial length of between about 3 feet and about 16
feet. In one embodiment, the screen 60 has an axial length of between about 45
inches and sbout 60 inches. It will be appreciated that actual size ranges can vary
depending upon actual well requirements.
f06217  The particle conirol screen assembly inciudes at least one weld-
compatible metal structure 70 disposed adjacent the first end 62 of the screen 60.
The weld-compatible metal structure 70 is preferably cylindrical and provides a
“safe edge” that protects the screen assembly at its end and that can in tum be
welded o other structures or welded upon as desired without concern about
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4 WO 2006/063207 PCT/US2005/044565 burning the screen wires of the mesh layers. A
circumferential metal weld 78 connects the screen 60 and the cylindrical metal structure 70, with the

circumferent%?brg&)tg}) ﬁ!? 78 bonding a portion of the metal structure and,apRuliggeff2e screen 60.
In one embodiment, the particle control screen assembly includes a second cylindrical

weld-compatible metal structure 72 adjacent to the second end 64 of the screen 60. [0022] In one
embodiment, the cylindrical metal structure 70 has a radial thickness or cross sectional thickness of
between about 0.02 inch and about 0.2 inch, preferably between about 0.04 inch and about 0.1 inch,

and most prefera%ﬂ:ﬁﬂ%%es& o&&%%?&cﬁgﬂqage%ti‘%cgag%% Irtl1a %@%W\qu%em’ the cylindrical

metal structure 70 has &n axial lengt between abou abou inches. In one

embodiment, the @lirdische areac straeduhe T0indiEcalmeidd slarttre G0 abBlutig 50 inches. In another
embodiment, the eylindcakmelabsiveiurs t0as apaiah nathafAbeut.5.daches. As shown in

Figs. 3, 5, and 6, each end of the particle control screen assembly may have either a shorter metal

structure or a longFPRE3 B SRR OUTHE Fe e LBTiRh heRRc ks sutmply e gsssThtiudes relatively
longer cylindrical imgtdbstruioiesylDdriz;whidhcimpatbrahodisiapiis abadidhldnabes. The particle
control screen asss%c@%?%@d%@gféﬂ@c'” etglﬁr{?latively shorter cylindrical metal structures 70, 72, which

d
in one embodiment is about 0.50 inches. The particle control screen assembly in Fig. 6 includes a

relatively longer cifidkfical Inrnakstvadionenty Gieaivtingricaleletivlotyshor@f dylindwitial metal structure 72.
Other lengths of mgtalstbrtse ey Rg1Ysee-dananding Othe:desireti ARRIGRYIPH., [0024] As shown

in Fig. 4, in one embodiment, a sealing strip 80 is used at the weld 78 between the screen edge and
the cylindrical met2FRtRIERIARLY GEP9en ot 094 Brimed el duiprband mesisadershly. S. Patent
6,514,408, entitle@ediglalbut 0.05 inch and 0.08 inch

[0023]  In one embodiment, the cylindrical metal stmcture 70 has an axial
length of between about 0.30 and about 5.0 inches. In one embodiment, the
cylindrical metal structure 70 has an axial length of about 3.50 inches. In another
embodiment, the cylindrical metal structure 70 has an axial length of about 0.50
inches. Asshown in Figs. 3, 5, and 6, sach end of the particle control screen
assembly may have either a shorter metal structure or a longer metal structure.
The particie control screen assembly in Fig. 3 includes relatively longer eylindrical
metal structures 70, 72, which in one embodiment is about 3.50 inches. The
particle control screen assernbly in Fig. 5 includes relatively shorter cylindrical
metal structures 70, 72, which in one embodiment is about 0.50 inches. The
particle control screen assembly in Fig. 6 inciudes a relatively longer cylindrical

| metal structure 70, and one relatively shorter cylindrical metal structure 72. Other
lengths of metal structure may be used depending on the desired application. |
[0024]  Asshown in Fig. 4, in one embodiment, a sealing strip 80 is used at the
weld 78 between the screen edge and the cylindrical metal structure 70 or 72. The
use of the sealing strip 80 is disclosed in U.S. Patent 6,514,408, entitled “Welded
Particle Control Screen Assemblies,” the contents of which are hereby
incorporated by reference. The sealing strip 80 may take the form of a separate
thin, solid metal strip. The sealing strip 80 is arranged along the edges of the mesh
layers that are welded to the cylindrical metal structure 70. The sealing strip 80 is
preferably disposed on the exterior portion of the particie control screen assembly,

5



Particle Control Screen Assemblies," the contents of which are hereby incorporated by reference. The
sealing strip 80 may take the form of a separate thin, solid metal strip. The sealing strip 80 is arranged

along the edg%szggg’w%mgsh layers that are welded to the cylindrical metg}-sHusikeR 4= The sealing
strip 80 is preferably disposed on the exterior portion of the particle control screen assembly, 5 WO

2006/063207 PCT/US2005/044565 but may also be placed in the interior of the particle control screen
assembly. In one embodiment, the sealing strip 80 is an imperforate annular sealing strip of a
weld-compatible metal arranged along the first end of the screen 60. In one embodiment, the sealing

strip 80 covers an_ axial length of the screen 60 greater than,the imum length, of screen wire bum
that is induced as%‘?é‘?érll‘%gf’ t %p(?\feefgllﬁg?h rEEESs g%ttgﬁ ?ﬁggr%%cﬁé%e%g%c%eg&ssﬁ%%% 'tﬁlan the effective
pore size of the sereeamdreiioemethel redive etmib SQimantntveformAnrseatiistipiBoihas an axial

length of about 0.3 AchEs{heR Berl-ed HRal &S sAV RS IRAARENND Axlbigkness of about

0.005 inch and about 0.02"inch works sufficient for this application. In one embodiment, the sealing
strip 80 comprisessrierdnfeit, fhecwelimmbiufmerticrara Pﬁ&ii%&‘#ﬂ#@ﬁéﬁﬁé&ﬁ%@%‘@lﬁeen 60 and the

metal structure bepdsite ARAkIRR 105 hecaraulanaRAling SiERSA4{08RR] 4 eingraaw to a method of
forming the particle control screen assembly, two or more Ia%ters oféi;?sintered | non-diffusion bonded

mesh 32, 42 are STRIABEPIRAF IR REh O DAl AR AR SR R Ll FBRG E Qlities. The first 32
and second 42 mebkbdayeiarréspositidnedarittbsdspect te eanhiothelitg stamd@itwerlayer unsintered

screen, as shown in.Eig. 7..As.can en fro cut i Wi&ﬁig A HQJ% the mesh layer
42 forms a top Iayeé}F%lln }écr'sﬁgg%ugljgyerl%%‘ %rrp;ﬁgag Bottﬁ%ﬁ. Ian one%mﬁpod?ment,gthe top layer 42

acts as a filter laythicknessiod s iRy e andatsoas WipplortdaertiivispeieriBbdiment, the mesh
layers 32, 34 are %ﬁﬁfiﬁ@ﬂ%ﬁ%ﬁ&%ﬁggﬁﬁ%@ﬁﬁ iR-Rlassderthedatfhprises nickel foil. In one

embodiment, the metal weld 78 between the screen 60 and the metal structure
bonds to a portion of the annular sealing strip 80.
[0025]  Turning now to a method of forming the particle control screen
assembly, two or more layers of unsintered / non-diffusion bonded mesh 32, 42
are stacked, with the mesh sizes depending on the desired filtering qualities. The
first 32 and second 42 mesh layers are positioned with respect to each other to |
form a two-layer unsintered screen, as shown in Fig. 7. As can be seen from the
cutaway view in F iéures 7 and 8, the mesh layer 42 forms a top layer and the mesh
layer 32 forms a bottom layer. In one embodiment, the top layer 42 acts as a filter
layer and the botiom layer 32 acts as a support layer. In one embodiment, the
mesh layers 32, 34 are tacked togsther to hold them in place for the later
fabrication steps. During tacking, the mesh layers may be pressed flat by a plate
to prevent ripples from forming.
[0026]  The two-layered unsintered screen has 2 first end 84, a second end 86, a
first longitudinal edge 52, and a second longitudinal edge 54, Metal strips 74, 76
are attached to opposite ends of the two-layered unsintered screen, as shown in
Figs. 7 and 8. The metal strips 74, 76 can be of any suitable width, and can be of
different widths. In one embodiment, an imperforate annular sealing strip 80 of a
weld-compatible metal is attached along the first end 84 of the two-layered
unsintered screen before atfaching the metal strip 74 {o the first end 84 of the two-
layered unsintered screen 12. The metal strip 74 is welded to the two-layer

6



fabrication steps. During tacking, the mesh layers may be pressed flat by a plate to prevent ripples
from forming. [0026] The two-layered unsintered screen has a first end 84, a second end 86, a first
longitudinal a second longitudinal edge 54. Metal strips 74, ‘ to opposite
ends of the Wgﬁa‘f@é?g#%nsintered screen, as shown in Figs. 7 and 8. Thzégr%’%eﬂ%ﬂ%ﬁgﬁ%, 76 can be
of any suitable width, and can be of different widths. In one embodiment, an imperforate annular
sealing strip 80 of a weld-compatible metal is attached along the first end 84 of the two-layered
unsintered screen before attaching the metal strip 74 to the first end 84 of the two- layered unsintered
screen 12. The metal strip_ 74 is welded to the tw -Ii%/pgr 6,WO 2006/063207 PCT/US2005/044565

unsintered screen”RHCTAS $788% T BEHATR SREREST RAE PRetES s S HhBhion of the mesh
layers 32, 42, andagpoiiost dithedrinar Xedlingndtaipo8ib(ifpiesentjl.Areithperiosa@e (@nular sealing
strip 80 of a weld-compatible metal may. attached.along t congd. end 86.0f the two-layered
unsintered screenptr)%stedgr%’ éﬁé@ﬁﬁg’fﬁ%’aﬁ%@?{ﬁ%r%%%o t%g iﬁ%ﬁﬁg‘gﬁ% Ig%tﬁgt%a%ﬂgyered
unsintered screertibfdeRricAbeskowd fmd-ig. o hhénsclemicd 2astidomnd raretnipsive, 76 are then

formed into a genggally;eylindrical Shape: 90 (Y itB-mrshdaes Sk-taying & st98:And second 98

longitudinal edge and mesh layer 42 having a first 92 and second 94 longitudinal edge. Solid metal
strips 74, 76 form ¥FUniferences at opposite ends of the tube. [0028] The first 96 and second 98
longitudinal edgegafiayer 32 sayL£xentd obepanttiherdgesd ang94 ofdayetdz due to the fonning
process. If the edges of, the two layers 42 are not aligned, it is neatly impossible to.perform a
GTAW butt weld. grrlieg(%tlﬁl b B ngeﬁg 5@%%%%5%%%?’&%%?%} ?%%égﬁg%ﬁ£¥fﬁ%)6 longitudinal
edges of each layendsecgehes ddlyziiotirm iedssinkhrossk epebddimeng afirst 92 and second

94 longitudinal edge. Solid metal strips 74, 76 form circumferences at opposite

ends of the tube.

[0028]  The first 96 and second 98 longitudinal edges of layer 32 may extend

beyond the edges 92 and 94 of layer 42 due to the forming process. If the edges of
the two layers 32, 42 are not aligned, it is nearly impossible to pérform aGTAW
butt weld. Longitudinal edges 96, 98 and/or 92, 94 may be trimmed so that the
longitudinal edges of each layer are generally coterminous. In one embodiment, 2
portion of each longitudinal edge of each screen layer 43, 42 is trimmed. A
plasma cuiting machine may be used to trim the longitudinal edges. The generally
cylindrical shape 90 is placed in the plasma cutting machine and secured onto a
man&rel. The mandrel is used to hold the generally cylindrical shape 90 securely
and also provide a guide for the plasma cutting machine to trim the longitudinal
edges. The mandrel includes a milled slot along its length. In one embodiment,
the slot is about 0.5 inches wide. The plasma forch travels along the mandrel and
trims the longitudinal edges‘ of each layer 32, 42. Because the torch cuts along the
milled slot in the mandrel, damage to the generally cylindrical shape 90 from slag
and heat from the cutting operation is minimized. The trimming process makes
possible the formation of a longitudinal weld of unsintered/non-diffusion bonded
mesh layers.
[0029]  The first and second longitudinal edges 92, 94, 96, 98 of the mesh
layers are then welded together. A longitudinal seam weld 50 is made along the
enfire length of the tube, as shown in Fig. 2, Before making the longitudinal weld,
7



portion of each longitudinal edge of each screen layer 43, 42 is trimmed. A plasma cutting machine
may be used to trim the longitudinal edges. The generally cylindrical shape 90 is placed in the plasma

cutting mach; ed onto a mandrel. The mandrel is used to hol gene Iy‘cylindrical
shape 90 sehé?ﬁe@géﬁ%%fso provide a guide for the plasma cutting machigél%%?rzﬁnqa{h%ﬁﬁgitudinal

edges. The mandrel includes a milled slot along its length. In one embodiment, the slot is about 0.5
inches wide. The plasma torch travels along the mandrel and trims the longitudinal edges of each
layer 32, 42. Because the torch cuts along the milled slot in the mandrel, damage to the generally
cylindrical shape 90 from slag_and heat from the c ttin% operation is_ minimized. The trimming process

makes possible thEfSrHaHAn SrarIoHgRETAT IS B hrtdbe iomsiiudintisdecdii@ed mesh layers.
[0029] The first andcseuonidongiiLidibahddite §i3s0sB6: OB afithemesiyelayBIsiaos, bien welded

together. A longitudipal seam, weld 50 is made along.the entire length of the tube, as shown in Fig. 2.
Before making the ?gﬁ%gﬁtﬁa?nmé er(af’rd, e\ﬁ%ﬁl i86§?6%% 6%“&%5 ft’%‘égﬁ%@ﬁ Sg%%‘ﬁnennld 74, 76 may
be tacked welded tBigether at the longitudinal edge. The longitudinal weld 50 bonds the first and

second longitudinalgAges 94, 4. 6..98 QLANRINESLINEEDy TS FeSUllng RaILicls Gaptrol screen

assembly 10 is shown in Fig. 2. [0030] The welding in each phase of assembly may be accomplished
by any known meth&¥Faieriafgiadih gt rrarerastdisiitestain) Worigaesisiie (TIG) welding,

and plasma weldingrifhevanatgriakoprash wealkis conventonps and ingelRues-suanihat it is
compatible with the metal of the support tube (which in embodiment is stainless steel) and the
h up B g ebg e o)

mesh layers (which T Brie S50 SHith SRt 6 L ETARSES &8 Iél%fé?rﬂ IR LR EN assembly may

be made from 316in, @arpemEnROGChHSaikicorrtd S dthd otk laype $vdfistdintess steel. The
embodiment is stainless steel). The particle conirol screen assembly may be made
from 3161, Carpenter 20Cb3, Inconel 825, and other types of stainless steel. The
metals of the cylindrical metal structure 70 and the screen 60 have a sufficiently
similar melting point such that during the welding process the edge of the
cylindrical metal structure 70 and the edge of the screen 60 melt and integrally
bond with the weld such that the weld unitizes the screen with the cylindrical
metal siructure 70, Likewise, the sealing strip 80 also has a similar melting point
such that the metal of ihe sealing strip 80 melts and integrally bonds with the weld.
[0031]  The particle screen assembly 10 may be disposed onto a base pipe 20
with any number of wrapper configurations with circumferential welds being
made at each end of the particle screen assembly 10 to form a complete well
screen. The screen assembly can be assembled along the length of the base pipe in
sections of a given length, for example, in four foot or nine foot sections, whereby
cach section is then secured to the base pipe such as being welded thereto.
Furthermore, providing the screen assembly in sections provides greater structural
support for the screen assembly. Typical lengths for a base pipe are 20, 30 or 40
feet, although shorter or longer lengths are of course possible. In one
embodiment, multiple particle control screen assemblies are connected together a
particle control assembly tube. In one embodiment, the cylindrical metal element
at each end of the particie control assembly tube is about 3.5 Inches long. This
prevents heat-induced sensitization of the mesh (sensitized mesh can wesaken and

fail) when the particle screen assembly tube is welded to the base pipe. Thus, in
&



metals of the cylindrical metal structure 70 and the screen 60 have a sufficiently similar melting point
such that during the welding process the edge of the cylindrical metal structure 70 and the edge of the
screen 60 m&]bz?ﬂglé}'&tﬁgt}ally bond with the weld such that the weld unitizgs;the,sageRwith the
cylindrical metal structure 70, Likewise, the sealing strip 80 also has a similar melting point such that
the metal of the sealing strip 80 melts and integrally bonds with the weld. [0031] The particle screen
assembly 10 may be disposed onto a base pipe 20 with any number of wrapper configurations with
circumferential welds being made at each end of the particle screen assembly 10 to form a complete
well screen. The screen assembly can be assemk%ﬁe along the length of g%e base pipe in sections of
a given length, foP B ,nfﬁnfoﬁts%%]? B RIMLORA %%%tﬁff?s%@f > UG Ss%%%%%ﬁwen secured to
the base pipe sucmasdheiidg, weldedpthecbtoonkul tiseemidieindFoyitling ihetisareahcdssembly in sections
provides greater Sirug

ST SUAPOIG! NG, 36feRi 2pReUIBly. Lypical engihs focaiass, pipe are 20, 30

or 40 feet, although shorter or longer lengths are of course po . In‘one embodiment, multiple

particle control scrbevrdsdagmbliesrhiabohnatdes i Gathedze partiekdeont & assdmdRtube. In one
embodiment, the gylindijgrhmetalelemant @t eachandef haparticlecoptrelirssamily tube is about

3.5 inches long. This prevents heat-induced sensitization of the mesh (sensitized mesh can weaken
and fail) when th@ SIS EG BEHPAEEBIT ATEIRWEIRA to e satesprse e SitF 8 wo
2006/063207 PCTiV&h26a5/0&4 oxndne e oubadimedinii]ies single. assemiay thehdaes:-enesube with 3.5
inches of safe ed & on e&c&esideérseu%h as patrticle control assembly in Fig. 3. In another embodiment,
a double particle c()nirol?assem%?y tibé includes two particle control assemblies as shown in Fig. 6,
each with 3.5 incH88381 saféhedyebotinenissideciprd 618 ncndshoha Iotiver awhilbhtmtiveenhected at the
0.5 inch edge. Fingliy.a-tiple PAIticls continl psaamRiy Hbeehyies s aeNEHAsEMRY with a 0.5

inch safe edge on each side o . )
the foregoing description and attached drawings. The invention may be embodied

in other specific forms without departing from the spirit of the invention.



(as shown in Fig. 5) and two outer assemblies with 3.5 inches on the outer end and 0.5 inch on the
inner end. [0032] The embodiments described above and shown herein are illustrative and not

restrictive. The.s e invention is indicated by the claims rather th Jthe Qing
description a%ﬁg %@?gﬁqg{(?q;rawings. The invention may be embodied in ot e?)ggqeb?ﬁ‘gl (%griFns without

departing froin the spirit of the invention. 9 WO 2006/063207 PCT/US2005/044565 CLAIMS What is
claimed: 1. A particle control screen assembly for a perforated pipe used in a well, comprising: a
screen comprising: a first end and a second end; a first and a second unsintered woven mesh layer,
each layer having a first and a second longitudinal edge and having openings sized to prevent
passage of particu&g{t’%@%erial; and a longitudinal metal weld adjacent each of the first and second
longitudinal edges nsintered woven mesh layers to secure the edges together; a
weld-compatible mgfal strigtirg.adjacent the first end of the screen; and a circumferential metal weld
between the screen and the metal structure with the metal weld bonding a portion of the metal

structure and a portioh of tHePSEIEREF OB TE B ARIE YN (i SRFERFSEIERTIRPO I RIFR™ wherein the

screen is generally cybngrisalkand the first and second unsintered woven mesh layers comprise an
inner support layer and an %ust% ggtg({nkap i%{ﬁg:

a first end and a second end,;

a first and a second unsintered woven mesh layer, each layer
having a first and a second longitudinal edge and having openings sized
to prevent passage of particulate material; and

a longitudinal metal weld adjacent each of the first and second
longitudinal edges of the unsintered woven mesh layers to secure the
edges together;

a weld-compatible metal structure adjacent the first end of the screen;
and 7
a circamferential metal weld befween the screen and the metal structure

with the metal weld bonding a portion of the metal structure and a portion of

the screen.

2. The particle control screen assembly of claim 1 wherein the screen is
generally cylindrical and the first and second unsintered woven mesh layers

comprise an inner support layer and an outer filter layer.

3. The particle control screen assembly of claim 1 further comprising an
imperforate annular sealing strip of a weld-compatible metal arranged along

the first end of the screen.

4. The particle control screen assembly of claim 3 wherein the metal weld
between the screen and the metal structure bonds to a portion of the annular

sealing strip.

1@



3. The particle control screen assembly of claim | further comprising an imperforate annular sealing
strip of a weld-compatible metal arranged along the first end of the screen. 4. The particle control

screen assem%l]g of gla'r‘p]3 wherein the metal weld between the screen w%m@ﬁ?gucture bonds
. 086/063 . . d 3 it .
to a portion of the annciar sealing strip. 10 WO 2006/063207 PCT/US20 4565 5. The particle

control screen assembly of claim | wherein the weld- compatible metal structure comprises a first
weld-compatible metal structure and wherein the particle control screen assembly further comprises a
second weld-compatible metal structure adjacent the second end of the screen. 6. The particle control

screen assembly of cgaim herein the eltal structureo nd-the sqreen aX|a1!lIé/ bL{ up against each
: . & par 15'}@ conr?o SCreen . assem ﬁfo dplalm wherein, the weld- )
other, and wherein thé annular sealing strip 1s cylindrical-and comprises a first portion covering the

first end of the screencanuhidbbecointisportion coveriig airedyddfthwatiblamstrlstucedjacent the
screen. 7. The particlg, goniol sarecn-assembly oL cla MR Wi eI b e ARIal Sealipg strip has an

axial length of about 0.50 inches, 8. The particle control screén assembly of claim 1 wherein the
screen further compiiékkeeamrtlmeipa sigigeeiisradihayeiont o ptkisreedntrol screen

assembly of claim 2 wherein the openings are disposed in the outer filter layer and are sized between
about 50 micron andéaboutbpantidrarntol sThepasicibizaivbind edr@ssdmblytaf claim 2 wherein

the openings are disppseddn, e, QURLAIRLIAY 6L A-Riaeddehyeen APRULRAGpIcron and about
250 micron. 11. The particle control screen assembly of claim 1 wherein the particle
annular sealing strip is cylindrical and compiises a first portion covering the

first end of the screen and a second portion covering an edge of the metal

structure adjacent the screen.

7. The particle control screen assembly of claim 6 wherein the annular

sealing strip has an axial length of about 0.50 inches.

8. The particle control screen assembly of claim 1 wherein the screen

further comprises a third unsintered woven mesh layer.

9. The particle confroi screen assembly of claim 2 wherein the openings
are disposed in the outer filter layer and are sized between about 50 micron and

about 500 micron.

10.  The particle control screen assembly of claim 2 wherein the openings
are disposed in the outer filter layer and are sized between about 50 micron and

about 250 micron.

11.  The particle control screen assembly of claim 1 wherein the particle
control screen assembly has an axial length of between about 3 feet and about
10 feet.

12, The particle control screen assembly of claim 1 wherein the particle
control screen assembly has a cross sectional thickness of between about 0.05

inch and about €.1 inch,

i1



control screen assembly has an axial length of between about 3 feet and about 10 feet. 12. The
particle control screen assembly of claim 1 wherein the particle control screen assembly has a cross

sectional th'é@?jﬁﬁﬁp ween about 0.05 inch and about 0.1 inch. 11 WQ: ,%g%@g&%gﬁz,

PCT/US200 . The particle control screen assembly of claim 3 wherein the annular sealing
strip has a thickness of between about 0.005 inch and 0.02 inch. 14. The particle control screen
assembly of claim | wherein the woven mesh layers comprise stainless steel. 15. The particle control
screen assembly of claim 1 wherein the cylindrical weld-compatible metal structure has an axial

length of about 3.50 inﬁ’hes. 6. The particle control screen assembly of claim, 1 wherein the weld-
compatible metal structure hé}éegﬁrgﬁ%lcfe%gg&é A %55?1‘6?.’36‘%3?;%@&. 17 eblggﬁ%ﬁen%%{?}]irol screen
assembly for a perforawsdigipaindes dibirivss ddeiprheihaldiadliivhl zel€dl? oomprising: a first end
and a second end; an inner unsintered woven mesh support layer having a first and second
longitudinal edge; an quter urngipterRtwave mesh dfilentdyer biauing wiirstamd vaseand longitudinal

edge; openings sized %g %rﬁ%/eﬁ% ggssagﬁe&&&ggg&g@te material; and a longitudinal metal weld

adjacent the Iongitudina? E& o the inner unsintered woven mesh support layer and the outer

unsintered woven mesh filter layer and securing the longitudinal edges together; a first and a second
cylindrical wel d-compdt?ble it fastisiegpyrol screen assenibly of claim T wherein the cylindrical

weld-compatible metal structure has an axial length of about 3.50 inches.

16.  The particle control screen assembly of claim 1 wherein the weld-

compatible metal structure has an axial length of about 0.50 inches.

17. A particle control screen assembly for a perforated pipe used in a well,
comprising:

a cylindrical screen comprising:

a first end and a second end;

an inner unsintered woven mesh support layer having a first and
second longitudinal edge;

an outer unsintered woven mesh filter layer having a first and
second loagitudinal edge;

openings sized to prevent passage of particulate material; and

a longitudinal metal weld adjacent the longitudinal edges of the
inner unsintered woven mesh support layer and the outer unsintered
woven mesh filter layer and securing the longitudinal edges together;

a first and a second cylindrical weld-compatible metal stracture
adjacent the first and second end of the cylindrical screen, respectively;

a first and a second imperforate annular sealing strip of a weld-
compatible metal arranged along the first and second end of the cylindrical
screen;

a first circumferential metal weld between the first cylindrical screen

and the first cylindrical metal structure with the metal weld bonding a portion

12



adjacent the first and second end of the cylindrical screen, respectively; a first and a second
imperforate annular sealing strip of a weld- compatible metal arranged along the first and second end

of the cylindrjcal_screen: a first circumferential metal weld between the fir %&% [ 9J4§green and the
first cylindrica %zﬁ)gfiﬁﬁﬁﬁure with the metal weld bonding a portion 12 Vgg? %6320%

PCT/US2005/044565 of the first cylindrical metal structure, a portion of the metal particulate control
screen, and a portion of the first annular sealing strip; and a second circumferential metal weld
between the second cylindrical screen and the second cylindrical metal structure with the metal weld

bonding a portion of tg second.cylindrical metal structure, a partion of the metal particulate control
b O R Lo S b e B g S

screen; and a portion e se cl)’“n screen assembly of
claim 17 wherein eacisraylinuitieaovsid odddhedatindenetab stingsiiig; had an axial length of between

about 0.3 and about 4.0 inches, 19, The-adicia controlssreen assembly,of dlaimbf wherein each
bl

annular sealing strip has an axial length of about 0.50 inches. 20. The particle control screen

assembly of claim 17s¢Rrand the ssprisisylivdiicatipsttsenrasn ube thesoatalcrsld AprdiBout 250

micron. 21. A method, bRIQONGIROsBchMUSIBRERMehsEIeRNRSSCIINRN & tRerlerated pipe used in a
well, comprising: providin%a first mesh Iayer;%orovidingo?a%gcond mesh layer; connecting the first and

second mesh layers fSGETHBIC ST ShaF TRy 15 Al AT IS S ERoa ATUPEEr R (iR a first end, a

second end, a first longitudinal edge, and a second longitudinal edge;
18.  The particle control screen assembly of claim 17 wherein each

cylindrical weld-compatible metal structure has an axial length of between

about 0.3 and about 4.0 inches.

19.  The particle control screen assembiy of claim 17 wherein each annular

sealing strip has an axial length of about 0.50 inches.

20.  The particle control screen assembly of claim 17 wherein the openings

are sized between about 50 micron and about 250 micron.

21. A method of producing a particle conirol screen assembly for a
perforated pipe used in a well, comprising:
providing a first mesh layer;
providing a second mesh layer;
connecting the first and second mesh layers together such that they
form a two-layer unsintered screen with a first end, a second end, a first
longitudinal edge, and a second longitudinal edgé;
attaching a solid metal sirip to the first end of the two-layered
unsintered screen;
forming the two-layered unsintered screen into a generally
cylindrical shape with the solid metal strip disposed at one end;
trimming the first and second longitudinal edges of the two-layer
unsintered screen so that the longitudinal edges are generally coterminous;
and

welding the first and second longitudinal edges together.
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attaching a solid metal strip to the first end of the two-layered unsintered screen; forming the
two-layered unsintered screen into a generally cylindrical shape with the solid metal strip disposed at
one end; trimming the first and second longitudinal edges of the two-layer unsintered screen so that
the longitudinal edges are generally coterminous; and welding the first and second longitudinal edges
together. 13 22. The method of claim 21 further comprising attaching an imperforate annular sealing
strip of a weld-compatible metal along the first end of the two- layered unsintered screen before
attaching the solid metal strip to the first end of the two-layered unsintered screen. 23. The method of

claim 22 furthes pomprising welding i S9lid mefalSifRda eyt daxerefupsipiered screen, with the
metal weld bonding a portion of the solid metal strip, a por%lon of the two-layered unsintered screen,
and a portion ofnthéasmalil gepling steld-dnpatible metal along the first end of the two-

layered unsintered screen before attaching the solid metal strip to the first end of

the two-layered unsintered screen.

23.  The method of claim 22 further comprising welding the solid metal strip to
the two-layered unsintered screen, with the metal weld bonding a portion of the
solid metal strip, a portion of the two-layered unsintered screen, and a portion of

the annular sealing strip.
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