UNSI NTERED MESH SAND CONTROL SCREEN BACKGROUND [ 0001] Particle control
screen assenblies have been used for perforated pipes used in a well. The
particl e wonbeslesmar een assenbly typically includes at lpeagaiS2as@4436s er
cylindrical perforated plate and at | east one inner fine nmesh control
screen contained therein. For exanple, arrangenents of particle control
screen assenblies for a perforated pipe used in a well are disclosed in
U S. Pat. Nos. 5,782,299, 5,899,271, and 5,937,944, all to Sinone et al.,
and commonly owned by the present assignee of the instant patent
application. [0002] | nUMNSENTERE® MESH SAMNDRICANTRODL SORTERNze | eakage of
sand or other particulate into the perforated pipe. There are several sand

control producBACHRERQEEDaN unsintered / non-diffusion bonded nmesh | ayer
for the filter medium and subsequent drainage |ayers. However, existing
unsintered / ni®A0Hi f f Bastiola couimelsarepmasicmbliashapy betnatsed foy pereratedt pipvs| ude a

| ongi tudi nal s | O] at_1.s;.creat | Qi Or Cri.mpin Thi s
| ongi t udi nal slgsggrinh} %M%P‘ cre g&élego&tﬁb&%&g%%’#s%g?fﬁ Caflwem?lg%fsa.gle?ﬁiogel eak
path is parti caltardylingricaV pérésihtcpire dnkdut Rastonp iHRe Gné fiesh EdM@oRkdenby
punping fluid down the well and ipto the formation. To prevent the.
formation of aCopismed hgrgn. Hen rampleedANSHAGHS BERA Gl SontyR! Sereemaraelifs: of

product made fgeaydifhiddia LEndeyaEsR diRWeY Ryt PASNBE 8dehohs extremely
expensive to mamgjr})act ur e.pq%Rl EF SUMVARY [10003] I n one 1f?llspeg%g,ﬁ”?“('?lb’parti cle

control screerd,8&sZHbhyd 5,837,944 el ftobiatand epilp end sexdmionlyowiel byitlee pr ovi ded.

The particle contrpl scre ass |y includes a screen with a first end and
a second end. pfﬁsém{s)%sﬁlggﬁe‘?ﬁg?Hﬁ%gp%a\{efnlt?’%qlwgtﬁ%"a second unsintered woven

mesh | ayer, egoboljaye thid\iell)itds fésiratle kom@iiinidilodlage6tRndbeodesecond

| ongi tudi nal edge. The cylindrical ,screen includes openings sized to
particulate into the perforated pipe. There are several sand control products that
use an unsintered / 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 longitudinal 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 one aspect, a particle control screen assembly for a perforated pipe
used in a well is provided. The particle control screen assembly includes a screen
with a first end and a second end. The screen includes a first and a second
unsintered woven mesh layer, each layer having a first longitudinal edge and a
second longitudinal edge. The cylindrical screen includes openings sized to
prevent passage of particulate material and a longitudinal metal weld adjacent the
first and second longitudinal edges of the first and second unsintered woven mesh

layers. The longitudinal metal weld secures the edges of the unsintered woven



prevent passage of particulate material and a |ongitudinal netal weld

adj acent the first and second | ongitudi nal edges of the first and second
unsi nt er estowoseas3zvesh | ayers. The | ongi tudi nal netal welpdTaseansesssehe edges
of the unsintered wovennesh |ayers together. The particle control screen
assenbly al so includes a wel dconpati ble nmetal structure adjacent the first
end of the cylindrical screen. A circunferential netal weld between the
cylindrical screen and the netal structure bonds a portion of the netal
structure and a portion of the cylindrical screen. [0004] In another
aspect, a netowsh la)'br8¢ogﬁﬂhﬂr4 ﬂf@e papigletcontrel sexser pssPrblyrabserineludesiivsldf or a
perforated pi Vi A ng nesh | ayer
are provi ded.cg‘m%ﬁﬁ {élgm\lcllcv?s %’%ﬁ”}l tﬂ?%ngrog Haercgl%%ﬁcﬁle%?éée oget her such
that they forcifc@nfeystihbyietl \uaalbratveareﬁmhescyﬂmmamtréenfanﬂshe mpdl gsecand ends and
first and second Ion i tudi nal E’Ed ges. oI|d rre%%? { ip is attached to the
first end of boAds AR ‘PQa?@F‘%Hle §‘ir‘|‘ﬁt‘€PéH 2 PPRigA © ém\séflqab%?e@d unsi nt er ed

screen is fog ;]' ntIfPaﬁotg&Qﬁé]é%'t |aXn€tM$d BEBb@RingSIBRRcle Vhitdbl 8864, Mesh | ayer

having a first d secon i'tudinal edge and with the solid metal strip
di sposed at @sembiydfor Imerfénawémlmeémwdll isqng‘rldmbllz‘?nﬁrsted@]womd mash | east

one of the sh screen d so, t hat, t he i tyudi nal ed s are

general |y co @'reﬁ?rﬁé’ﬁ%“éeﬁﬁiﬁ? f—”fsé %7?80%%@8%&aY65%3F %ﬂ RIS t he nesh
layers are ”ﬂl@ﬂtﬂé?'féi%ja o Blybeiinsidi€0@ Sdrechheitil ffsegl se6orPer@g RPhSt have been
provi ded by wa m({;ener al introduction, and are not intended to limt the

scope of t he ahépice lv@gémcami@dgfswepl@esﬁﬂlspm lmtteghechthhD#wAm@sf [ 0006]
Fig. 1is a W ®D- lﬁﬁe%%d l?tnsﬁltergél gé’i’eeﬁp r}glo"’}%&e%m %scgéen% g)q'xrnh% \(/:vlsean

control screén asse nmount e ase
enbodi nent ofinta arganetralw @rlmdmaitshaps;:wﬁb Rachaseshidyer h{\@ﬁg)sﬁrfamd se8onds a Cross

sectional view of a t of artlcl (o]0) sse
C0000) B o JoneRnaRRadee pkuih ol mRf) g EmgSiial b L Bdr AR of ¢ he

second longitudinal edges of at least one of the mesh screens are trimumed so that

o
r-

1

the longitudinal edges are generally coterminous. The first and second
longitudinal edges of the mesh layers are then welded together.
[0005]  The foregoing paragraphs have been provided by way of general

introduction, and are not intended to limit the scope of the following claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]  Fig. 1 is a cross sectional view showing an embodiment of a particle
control screen assembly mounted on a base pipe.

[0007]  Fig. 2 shows an embodiment of a particle control screen assembly.
[0008]  Fig. 3 is a cross sectional view of an embodiment of a particle control
screen 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 is a cross sectional view of another embodiment of a particle

control screen assembly.



connection between the cylindrical screen and the netal structure. [0010]
Fig. 51s a cross sectional view of another enbodi nent of a particle
control swoeet/@ms®menbly [001 1] Fig. 6 is a cross secti eqgaluseoosiwu4shs anot her
enbodi nent of a particle control screen assenbly.[0012] Fig. 7 shows an
enbodi nent of woven nesh layers with nmetal structures on the ends. [0013]
Fig. 8 shows anot her enbodi nent of woven nesh layers with nmetal structures
on the ends. [0014] Fig. 9 shows an enbodi ment of a two-layer nmesh screen
formed into a generally cylindrical shape. DETAILED DESCRI PTI ON [ 0015] The
i nvention is [B@Edri d&g Aibows earmbedigrent of wenendreshilayges. withmetad| at i onshi p and

functi oni ng o) el ements of this invention are better understood
by the foll O\C/g\/lhﬁ%&l%gzégimeeegﬁ%escri ption. However, the enbodinents of this

invention as [0@s¢ri [Fagl Sbbowansthedyynbadimaf o€wavgil meshrihyers @it nidh | nvent i on
is not limted to the enbqdinents illustrated in the drawi ngs. [0016]
Referring tosfff‘@t?“ei,ongjr?e@ﬁf)odi ment of a particle control screen assenbly 10

is illustratego@ Deiif® dnBGS LR efBbAthehi 10 t@«osm%é#_n%h%%{f PREd e £ filter
system The particle control screen assenbly 10 i s nount eocl) on a base pipe

20 that is digspusibocylindricadgkapsl e, in a wel | bore. To draw in petrol eum or
natural gas fromthe well bore, a portion of the base pipe 20 is perforated

with holes 2 ﬁﬁﬁﬁ d other particles frombeing drawn into

t he base pi pg)%@g{%]g\gﬁéguc %o es 22, the perforated portion of the base
pipe 20 is coy@nsed MhetiRnidd fsideéRibe@RithQbleRAEERNNEGIRAYsY ThE- [0017] As
shown in Figs. 1 and 2, the particle control screen assenbly 10 ‘uses

unsi nt er ed méelptiqnshipragd Soctiamng afithg veoeusi demkntedf thie intedticeambstert o form a

wel | understood by the -following 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
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 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.

[0017]  Asshownin Figs. 1 and 2, the particle control screen assembly 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 to 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 plate material.

[0018]  Asshown in Fig. 2, the particle control screen assembly 10 includes a

&
screen 60 having openings sized to prevent passage of particulate material. The
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screen that can endure well treatnents and to forma positive barrier
between the formation fluid and the inside of the base pipe 20. Because the
particl e worbeanie3®maer een assenbly does not use sintered ectdistdoasiasns bonded
screens, it can be used with nesh materials that are unable to be sintered
or diffusion bonded. In the enbodinent illustrated in Fig. 1, the screen
assenbly is surrounded by a protective wapper 24 that includes relatively
thin metal plate material. [0018] As shown in Fig. 2, the particle control
screen assenbly 10 includes a screen 60 having openings sized to prevent
passage of pasdreandleit ¢ypimatlgcyldricithesmpedto 6@e mdthtalpsepipk.y Thy sarerdrdocal | y

shaped to mate with bas i pe. The re 60 includeg a first end 62 and
second end 64M° 85%_Fséﬁ?fle%%a‘\%ﬁ@?‘l?giee?a?‘pﬁg?é‘frF‘?rygdo‘Pglﬁa%%arRIB‘ia G'Q/Qven mesh
layers. |n ongn@ihed wiRsh mesay&s! REshe@hbothdii8Re ARnWOMEAuIRWo | ayers 30,
40, as shown in Fig. 1. The |layers may be designated as an inner |ayer 30

and an out er Wayeymas layass HhdOeapsbavminkie. 1nEhe lsiers maxperdegonaied &5 2as a
structural s uﬂ@&r 1%1%9%6 ah& n 8l'l'ttexe {,e\%ér%()e Mn %Ee F\%B&diﬁl@ntgﬂjelirllr}e? Eaé/erT %‘:"a 3 fCEn 60
ude ven mesh [ayers.

may al so incl rée or nore ach woven mes ayer has
a first |ongi4sgionahl segpat amthe ostechpet 400G dsudileal Thdgesen Boendyi dlst  and
second | ongi t udj nal. edges of the pllﬁéal it f unsintered woven nesh | ayers

are secured t¥ ﬁgFeeo?ﬂ&OfPé"f?gF‘ﬂm?F perie FACIS WO vaR; rRgsh daviey hasselinst r st 92 and
second 94 |0”H)h§iﬁﬁiiﬁh@led§‘eid%ﬁ% BlorldNEndtitBRI SR4E Thé Brst By Recod£019] To provide

sufficient sand and par ulate filtering inm this application, the screen
60 i s adapt edlohgitudinabedgesoéthedlyplpe of vesinteredavaveh mesil igemmaveesscuredh il ter

| ayer has a pare,si.ze to .selecti even he,,nfl ow o ertain sizes of
particles thrtgﬁegthertbﬁ'ea 183%@@?8 Wetﬁﬁg%@hgﬁﬁo%fehéﬁl9 ‘12 af“%%ec%i%‘?ngs of the
screen have adogginglildgtdgeof tlouter MyeMdCmnand about 500 micron. In anot her
enbodi nent, the openings of the. screen 60 have a_size_ between about 50

m cron and abl@4i9250TePravis suftivicsheand pd arieripte fliseng Jethisapplieationpr ovi ded

in the filtergla%eln 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]  The screen 60 has a cross sectional thickness of between about 0.02
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 0.09 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 about 60 inches. It will be appreciated that actual size ranges can vary
depending upon actual well requirements.
[0021]  The particle control screen assembly includes 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 turn be
welded to other structures or welded upon as desired without concern about
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[ 0020] The screen 60 has a cross sectional thickness of between about 0.02
inch and about 0.3 inch, preferably between about 0.05 i nch and about 0. 15
i nch, andwousdts/q@smier abl y bet ween about 0.07 inch and O0PQ®/use@is/044565 wel |
applications, the screen 60 typically has an axial |ength of between about
3 feet and about 16 feet. In one enbodi nent, the screen 60 has an axi al

| ength of between about 45 inches and about 60 inches. It will be

appreci ated that actual size ranges can vary dependi ng upon actual well
requi renents., [002 The partic¢le co Erol screen assenbly includes at |east
one wel dconptTBiRg tescreen Sres e @Péne?g ¥eSposetrunfprgeen masdaveld &t end 62 of

Lhe soreen ©orTlts HekeSATP B ETRlial AUSIEALLR Py o o1 or 2l y

cylindrical and provides a "safe edge" that cts € screen assenbly at
its end and towgtméaentiahmetat welse/8Aminding atporidinhefithsmetat dtnrcase aid avel ded upon

as desired w t ncern about burni ng the,screen wres of the sh

| ayers. A ci rpf? Et?rﬁ%eorfgﬁ S?céefenr@t g‘il or\}\%‘f[ﬁfxﬁcgmggnw(é@? icieroniel sersin gise t he
cylindrical rntladesatseetsidwyBndial whldrotlpatisle heswT@n ARG 72l adfBt ko we! d 78
bonding a portion of the netal structure and a portion of” the screen 60. In

one enbodi nerfse r?édééf’ffhélsére%ﬁ?-r ol screen assenbly includes a second
cylindrical wghgicompaht Qljnfod"fﬁteﬁ‘tl, t@tckggfgwapm&%l ?ﬂ%ﬁﬁg?‘? H%f%%g'l%l second end

64 of the screen"60. [0022] In one e I ment, cy net al
structure 70 thigkness eramosalsedtivinakthizkseso of betwsen sheat 0.0D alchtahd aboress of bet ween

about 0.02 inch an out. 0.2 .inch, preferably between about 0.04 inch and
about 0.1 inéltl'ucl,%" gﬁﬂﬂ%&ﬁet&eg} %l?oélgpwaréc?'\ﬁ@gﬁg%%&ﬂtm L@8d mestprglSErbly, 08 i nch
[0023] I n on&ckvdendbsti 0105 ihdiean@)l.0gWEh cal netal structure 70 has an axial

| ength of between about 0.30 and about 5.0 inches. In one enbodi nment, the

cylindrical M4l stdnoeq erkodmpeniathe ghlindrical mptahgjtuntuos 7Qhesan a8iab0 i nches. In

s e e M

particl e contylidriselrmeal 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. 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 longer metal structure.
The particle control screen assembly in Fig. 3 includes relatively longer cylindrical
metal structures 70, 72, which in one embodiment is about 3.50 inches. The
particle control screen assembly 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 includes 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 particle control screen assembly,
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assenbly may have either a shorter netal structure or a |onger netal
structure. The particle control screen assenbly in Fig. 3 includes

rel ati velwol2oesges2ocyl i ndrical metal structures 70, 72, woirats2005/00565

enbodi nent is about 3.50 inches. The particle control screen assenbly in
Fig. 5 includes relatively shorter cylindrical netal structures 70, 72,

whi ch in one enbodi nent is about 0.50 inches. The particle control screen
assenbly in Fig. 6 includes a relatively longer cylindrical netal structure
70, and one relatively shorter cylindrical netal structure 72. QO her

| engt hs of webtamastalmm@edmythbent@s@@fd@g@ﬂmlmgoml sdn®nd®mb®d In

30715 used atontE g Rerh Selie g tan BB AR s RYng BrBRRR cor et 2
structure 70 Wgld-£3mpdiiele mlaﬁaﬁgw amglther@ssérrdldcfﬂ&()scte%n@osm@feed in US

Pat ent 6, 514, 408, entitled "Wl ded Particle Control Screen Assenblies,”" the
contents of vimRadinsns. the seabipe SERRO OV HE 8t 299l lergth pEe screqhel STdFT ng stri p

80 may take i, (0 15fRR6AkRch Wifb bunhichs TREL1 8L i g, seal i ng

strip 80 is arrange ong t ges of e nmesh Tayers t at are welded to
the cylindri ce¢ldmgtpadcess sugl that so @les dirgaps bager typnghe ¢ffec80e pare pizebfr abl y

di sposed on the exteri on of the ti cI contro r.een

assenbl y, but H%§/C %ﬁnsa(feg%m%ﬁ i‘% l{oﬁgnqnﬁaféww Feathﬁgs%’zgsgt%l@?%ncontrol
screen assemtixial 1dngHosEabeaIISH ﬂieﬁes, It HAe be@AolutDthet 4 deRliBDsthp 8@Ba\hﬁf%§r forate
annul ar sealing strip of a weld-conpatible netal arranged along the first

end of the sdhiskpessol ahqyt 8BS inebaad Aot 0.02 frehgrearks ﬁ’éﬁ@?¢tlfﬁf®@ covers an
axial 1ength Bhiddiens 5 SR MER! AL dNIALHBROTRXLAWDARRORN, B oRET CEN

wire burn that*is 1 nduc resu g process ‘suc ethat no
hol es or gap&nib@dgmnttthametaﬂlWeRﬂSehﬁtwm tb@s'oeeesl@emdfthetfﬂetalssmuetﬁfb are formed.
I n one enbodi ne t he .ann h strl 80 has an axial |ength of
about 0.50 i iR Oallforﬂ%f’so R&PLY%eal ing strip 80 having a

thi ckness of [apoyt Op@fR. 'nBG/ho@@)Qetl?d?ﬂiﬁfox@mf?gtHeQﬁhchdﬁ%oﬁééHehC' ent for this

application. In one enbodinent, the sealing strip 80 conprises nickel foil.
I'n one enbodiassembly,ttie orEoxt layers of Pwirtersdéron- dl!ﬁ@sxgnbe@iﬁdﬁm%hﬁa, 42ne net al

structure 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 un.sintered screen, as shown in Fig. 7. As can be seen from the
cutaway view in Figures 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 bottom layer 32 acts as a support layer. In one embodiment, the
mesh layers 32, 34 are tacked together 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 a 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 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 two-layer
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bonds to a portion of the annular sealing strip 80. [0025] Turning now to a
nmet hod of formng the particle control screen assenbly, two or nore |ayers
of unsi ntwoedodoesmn- di f f usi on bonded nmesh 32, 42 are st aclraso08i04456% he nmesh
si zes depending on the desired filtering qualities. The first 32 and second
42 mesh | ayers are positioned with respect to each other to forma
two- | ayer unsintered screen, as shown in Fig. 7. As can be seen fromthe
cutaway view in Figures 7 and 8, the nmesh layer 42 forns a top |ayer and
the mesh layer 32 fornms a bottomlayer. In one enbodi ment, the top |ayer 42
acts as a fi lunemtdredyssrecandith the resaltweld Fé&yendigPa partion aftha nsaigdstript 74, ayﬁr. I n
one enbodi nent he sh l.ayers.32,, 34 are .tacked together to.h themin
pl ace for theaqoﬁ%r’roﬁ%meﬁlﬁltyaygﬁ321%%@%%%@4@8? ?rsfaﬁg‘grfgré‘hg(} gglers may
be pressed flpéschty. Anfnpéforb@ AfieeRhling b 86 of 4 REMLRMiPalBle dABly The
two-| ayered unsintered screen has a first end 84, a second end 86, a first

| ongi t udi nal a¥aghedsgiongdhgsegondendritd af Shrgivodaysred unsiiered acrequheddrest ri ps 74,
76 are attac Qﬁg%fﬁ‘g%ﬂgg‘%#tﬁ%% R seb il &%ﬁ'oﬁ; Etgzg-lg%@%cpﬁx%‘in?&eé.cr een, as

shown in Figs. e netal strips any suitable
wi dt h, and caorebeldf different widths. I n one enbodi nent, an inperforate

I i tri 0 of a.wel d- i bl tal i tached al ong the
first end. 54 1087 he Fuahordje PielD e v Bcene SredisChisr g & HeCHohi ng 1 he
metal strip #4micd ihld& denésilly 6IchdBdal@hafcy®, (i hae (e INBdviiES Bt 66T een 12.

The nmetal strip 74 is welded to the two-|ayerunsintered screen, with the
netal wel d 78nésiandgs longtndingredse andyaeshdever 43 havipg 7 first 92 pod sdcond of t he
nmesh |ayers 33

; POLL: | . | ar. ling strip 80 (if
prasent) . anohisiktpdRathaenRbhd Autloihe B 2 MARGRER NG HONBAE. [ bi o
metal may at teaddwfdhatubag t he second end 86 of the two-layered unsintered
screen befor aching t tal strip 76.tq the second end 86 of the
t wo- | ayer ed Eﬁl@ltgit e%ﬁg@%ggéggi@ﬁong%mﬁsﬁ@méﬁ% of kayer 2 mgy extged screen 12
and netal st bkRhd e edefs 98 End 88 layer 42 due to the forming process. If the edges of
the two layers 32, 42 are not aligned, it is nearly impossible to perform a GTAW

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, a
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 machine and secured onto a
mandrel. 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 torch travels along the mandrel and
trims the longitudinal edgeslof 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
entire length of the tube, as shown in Fig. 2. Before making the longitudinal weld,
7



formed into a generally cylindrical shape 90, with nmesh |layer 32 having a
first 96 and second 98 | ongi tudi nal edge and nesh | ayer 42 having a first
92 and sewondosdé3ioongi t udi nal edge. Solid netal strips PET/USBOSOR4FES
circunferences at opposite ends of the tube. [0028] The first 96 and second
98 | ongi tudi nal edges of |ayer 32 may extend beyond the edges 92 and 94 of

| ayer 42 due to the formng process. |If the edges of the two |ayers 32, 42
are not aligned, it is nearly inpossible to performa GIAW butt wel d.

Longi tudi nal edges 96, 98 and/or 92, 94 may be trimed so that the

| ongi t udi nal eahj;mdc’iﬁ %mhy batpekedaweldgengethérlay thedowgitidimalisdgel Thene

Co ori mmod AR fitd PR s TRt e B B s e A S 0 et
edges. The geﬂﬁﬂx@'n'xééh fa‘g;rlstsn%b essltihp ppRicRoholNcALE dsdemblyNF) RIsBewRincuUt ti ng

machi ne and secured onto a mandrel. The mandrel is used to hold the
general ly cyl FH i cal shape 90 securely and al so provide a guide for the

| asma cuttin Eﬁi@ﬂ i ncl udes
g mlled slot ?Oal 0 %g%@ekﬁﬂgggﬁe%%aﬁ %Q%ECO@EP 2ﬁﬁJout 0.5
i nches wi de. Iﬂmrpinaﬂml, 1hdu¢1hg gaabueg&temdrowgldm@(mwo Shngsteh ihert pgs t he
| ongi t udi nal each Beca rch cuts I ong the
mlled slot Eﬂ?ﬁévefé%rag@p gﬁ%%’ﬁ PgF‘F‘?‘ V&‘?E“SPWW?%‘IO“ hape 90
fromslag andaﬁtﬁ@%el@ét&i%dch@ha@ lfl:t1§ bcﬁﬁp&i}BﬁJ@iﬂi fh@ rﬁe’ial'@fﬂléﬂuﬁ% tu“b@?wh&hm“ ng
process makes possible the formation of a onﬁltudlnal wel

unsi nt er ed/ not ¢ierembeilignenb srsthil csestasl) |aag Eregnes @W@](Wmél lflloiﬂSt and second
| ongi t udi nal gﬂg cﬁmg 'is émle%? steé?? d d;aipt?d 031? nzts t?n%?éa\ée'a%ed

toget her. A | ongi I'nal seam we engt h of

t he tube, as &bm@16LNClrpenter200B8f IenciBRS, ragdbimer iypé@ﬂstﬁiﬂﬂ@lsta&ﬁlmeeach end
74, 76 may be ta ked wel ded her he . | ongi t udi nal The

| ongi t udi nal gh‘b?i’ﬁ‘& l?qaléﬂeﬁ P%‘ﬂct‘&ﬁ(?bé%gmcwe%gﬁ) bR el %ﬁ‘éﬁﬁb’s 92, 94,

i 8 . 285 ﬁ‘; W; hlesr,]lﬁﬁﬁhmtaﬁmg boint SR thAAHikd MY WRMihE FloSess WM LRk oFRlcCEN ass enbl'y
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 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 assembled along the length of the base pipe in
sections of a given length, for example, in four foot or nine foot sections, whereby
each 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 particle control assembly tube is about 3.5 inches long. This
prevents heat-induced sensitization of the mesh (sensitized mesh can weaken and

fail) when the particle screen assembly tube is welded to the base pipe. Thus, in
8



Fig. 2. [0030] The welding in each phase of assenbly may be acconplished by
any known net hod, including gas tungsten arc welding (GTAW, tungsten inert
gas (Tl Owoebaimsgzorand pl asma wel di ng. The material of eathusemsd44565
conventional and is selected such that it is conpatible with the netal of

t he support tube (which in one enbodinent is stainless steel) and the nesh
| ayers (which in one enbodinent is stainless steel). The particle control
screen assenbly nay be nade from 316L, Carpenter 20Cb3, Inconel 825, and

ot her types of stainless steel. The netals of the cylindrical netal
structure 70 candmbbdinsut; e simgBOstrantdy inchudes pux @he vjth Si ninblaes offedfe edge poi nt

such that during.the weldin ocess, t he edge _of _the cylindricgal netal
structure 70 Ogﬁgchﬂge’é‘bc asél%tf% feconpLassetp) yﬁ‘éf & émg“"l‘ %FEF’P@“’BBM with
the wel d such dobsle phfticleMhtlolb3kdrhil§ Subleheclsdds @08 pHftitla coBolG¥idniitics g2l net al
structure 70. Likew se, the seali n%&stri p 80 also has a simlar nelting

5

poi nt such t KBeWR AcdFigeh, srchowith A indhes phipfe edgepnaoe side rad Bidndhramtheal | y
bonds with t rdd c ly. 10 be

i sposed ont &Pt (s Sdhnhed AP RS bk B A P B T ons wi ¢
ci r cunf er ent iasdembby tdbe neludgs meaiéerasseadbhwithd 0of intlheafp addel atl @clssideen
assenbly 10 to forma_copplete well screen. The screen assenbly_ can be
assenbl ed al g?fgqfh?‘ﬁ% “}a@'ﬁg “gftwf’ f?é‘leﬁa“'sq@mgﬁ?few’iﬂhg'éé‘&‘fhieﬁ)ﬂ% fouter ghdiaiil | engt h,
for exanpl e, 0i9iné0bH thk 9@ier g Ni ne foot sections, whereby each section is

then secured to the base pipe such as being welded thereto. Furthernore,
provi di ng t hé005e} eeAha smbadimenislesasibed abeyepnd shateshageinatreillustative eud al

support for n I TvDi . ths,far a.bas i.pe are 20, 30
or 30 tect. BPEOTbRRLABRREMUst BB i AR U BB R e
one enbodi nefite, foregbing dewriptioi el Mtackdl dravingsr CRina&RAhd v sditdddnnect ed
together a partjcle ¢ n%ﬂr"g’lé a@gel{ﬁ)l y tube.. In one enbodi nent, the
cylindrical HEQEF SBPR itgutflepprging frophthe spirit pLthe iIVSAEYL] assenbl y t ube
is about 3.5 inches long. This



prevents heat-induced sensitization of the nmesh (sensitized nesh can weaken
and fail) when the particle screen assenbly tube is welded to the base

pi pe. Thuso 20esmws20enbodi ment, a single assenbly incl udepcorssaoshbessasth 3.5
i nches of safe edge on each side, such as particle control assenbly in Fig.
3. In anot her enbodi ment, a double particle control assenbly tube includes
two particle control assenblies as shown in Fig. 6, each with 3.5 inches of
safe edge on one side and 0.5 inch on the other, which are connected at the
0.5 inch edge. Finally, a triple particle control assenbly tube includes a
center assenbly with a 0.5 inch safe edge on each side (as shown in Fig. 5)
and two out erChgdbifblies with 3.5 inches on the outer end and 0.5 inch on
the inner end. [0032] The enbodi nents descri bed above and shown herein are
illustrative Whdtinotaimektrictive. The scope of the invention is indicated

by the clainms rather,than b he foregoi escriptian.and attachgd
Gt awi nge. - he. | dvent g sl s SEaR et BF AR LA R B LB o
departing from th@psghg:it of the invention. CLAIMS What is claimed: 1. A

particle control screen assenbly for a perforated pipe used in a well,
conprising: a screen? ¥SPHHOBIPHENEA first end and a second end; a first and

a second unsintered WoveQJﬂgﬁﬁdHﬁM%%axﬁﬁ%ﬂdlayer having a .first and a
second | ongi tudi nal edge an avi ng openi ngs sized to prevent passage of

particul ate material; and fasi adgi secatidnmisintee¢edawovenlmeshdayec.erath bageth of t he
first and second |l o itudipa{ﬂgﬁ es of, th dygi%?tergg_moven nesh.l gyers to
secure the edges t o&gﬁvﬁt&%- 15 -68%Iflengl FAEER NS OFVIRE APEH K EEnt t he
first end of the scregmeveafishssage 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
a circumferential metal weld between 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.
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a circunferential netal weld between the screen and the netal structure
with the netal weld bonding a portion of the netal structure and a portion
of the scweeanos/i@3207he particle control screen assenbly ettaisasosiodsseherei n
the screen is generally cylindrical and the first and second unsintered
woven nesh | ayers conprise an inner support |ayer and an outer filter

| ayer. 3. The particle control screen assenbly of claim1l further
conprising an inperforate annular sealing strip of a weld-conpatible netal
arranged along the first end of the screen. 4. The particle control screen

assenbly of clapm 3 Hirareidke ¢mérohseresn agiembly et cleian! wheresctheavsldnd t he met al
structure bonds : il d [ rip.s. article
control screen %i@%%%?ﬁo?%ugtﬁnmé%?ﬂv{ﬁg% ﬁ{s%ﬁgﬁvéé) gglfr)rlﬁa f|=t§ISe En%egl
structure conpramsieghaeifithegiartidé contoirpatdnseenitdy firthet coraprives agewdndher ei n t he
particle control screen.assembly further nprises second wel d- conpati bl e
netal structure” fcgg’é’ﬁ?ﬁ? Hlf@é%%%‘breé‘pfﬁcg&%{%éc%’@reé‘gﬁf the scHe58- particl e
control screen assenbly of claim2 wherein the netal structure and the

screen axially &utt The paghld@htrebehecttaRmblpstIMRET RhéreldBe aftbyl ar seal i ng
strip is cylindrical and conprises a first portion covering the first end
of the screen atfdclreHKIheIsqEe Y byl dwiaggng cagitefbers and wheneatthe st ruct ur e

adj acent the SCfiGRr schlingd. Eﬁp@%ﬁﬁl@ﬁ&l GRES r{iﬁég F gﬁ% Pﬁﬁ%ﬁ@b&u&r th laim 6

wherein the annular sealing strip has an a abou 50 inches.
8. The parti cl elinsioendrofithesscreen andis seohd portibn coring hn\ehigs 6f the hieeal scr een
further conpri SES. thi.rd tutgsi nt ered woven nesh |ayer. 9. The particle
control screen AsSSehbiVAEH '6F i wherein the openi ngs are disposed in the
outer filter layer and are sized between about 50 m cron and

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 laiyer.

9. 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 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 0.1 inch.

11



about 500 mcron. 10. The particle control screen assenbly of claim?2
wherein the openings are disposed in the outer filter |layer and are sized
bet ween aWouboda@3zercr on and about 250 micron. 11. The pactriusb@soas65 ol
screen assenbly of claim1l wherein the particle control screen assenbly has
an axial length of between about 3 feet and about 10 feet. 12. The particle
control screen assenbly of claim1 wherein the particle control screen
assenbly has a cross sectional thickness of between about 0.05 inch and
about 0.1 inch.13. The particle control screen assenbly of claim3 wherein
the annul ar seal thg stieRsrtidecontiohsaesieassenily pbelaiaes wiisesin the 200821 nch and

0.02 inch. 14. Tgb%liﬁ%%l;ii)‘ﬁhsea &%@gloﬁgm@{gag@g%mhémgl;aﬁ:og(}ﬁnghvmgei n the

woven nesh | ayers c se stalnless stee control screen
assenbly of claim1 wherein the cylindrical wel d-conpati bl e metal structure
has an axial |enlt-h ofhegagisle @ngol soenassentdy ofi¢leinphmherirethe srutveml scr een

assenbly of clai %‘e%&‘ﬁ?e%ﬁc@r@pr&%%ta‘ﬂﬁgsg%%@f’ati ble netal structure has an axi al
: nches”. )

| engt h of about particle control screen assenbly for a
perforated pipe used in a well, conprising: a cylindrical screen
conprising: a filst g paritlecopobsveesnssendly ofvigim Lindenrirthe dylnviest nesh

support | ayer havi a first and second | ongitudi nal .edge; an_outer
unsi nt er ed vvovenw?%g%ﬂmpflwgfne?aéﬁt&é%wg\;‘%g‘ #lilpugth g Ogg%éﬂ #chemgi t udi nal
edge; openings sized to prevent passage of particulate material; and

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 longitudinal 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 structure
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



a longitudinal netal weld adjacent the |ongitudinal edges of the inner

unsi ntered woven nesh support |ayer and the outer unsintered woven nesh
filter | ayeno@mmd3®ecuring the |ongitudinal edges togethecy/us260snsiseand a
second cylindrical weld-conpatible netal structure adjacent the first and
second end of the cylindrical screen, respectively; a first and a second

i nperforate annul ar sealing strip of a weldconpatible nmetal arranged al ong
the first and second end of the cylindrical screen; a first circunferenti al
metal weld between the first cylindrical screen and the first cylindrical

met al st ruct ur eokife Frst pelindsicalj mefal rustir apgrionmsithe wefel parteuldts gextrol
cylindrical net t et d tal particul ate control
screen, and a pgérr%e?lbél&ag%&{rﬁ%n ?ﬁ@gtﬁggﬁ%‘ﬁ%r&ggiﬁnéﬁrﬁ% BYri p; and a second
circunferential metaseomidbitvemferentid hetd echhbeteydn thelsdcoad cgliideesl and t he

second cylindrical nmetal structure.with the netal | d bondj ng g, portion of
the second cyl i ?fﬂ‘?elnt?ﬁﬁti %&qn%sqyﬁg}&l%\aﬁll guot S%W‘Er?&ﬂth\gﬁe F’ﬁ@?ﬁ‘é On_a%%gt i cul ate
control screen, ; ghdloRoPBE sbRdRd @flidd?RaPBEANIR L |a§{ort§ﬁaéﬂtﬁ@ma?arl p. 18. The
particle control screen assenbly of claim 17 wheréin each cylindrical

wel d- conpat i bl epariiqudate sontipd sereen, lad a aprtigriod thel seenyd nwilabealeestripbout 0. 3
and about 4.0 inches. 19. The particle control screen assenbly of claim 17

wher ei neach anpyil arrysGakididostiibl Rxia%suAY bl 1040k ABPUT O. 50

inches. 20. The particle control screen assenbly o arm wherein the
openi ngs are siogddbei webicalystiblesfetal struoturaind aalagiat leBg ofberween 2 1. A

nmet hod of produgin rticle.cqntrol screen assenbly for a perforated
pi pe used in a %QPFO?@"E%}N"&@Q}“C Poviding a first mesh layer; providing a

second nmesh | ayer;
19.  The particle control screen assembly 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 control 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 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.
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connecting the first and second nesh |ayers together such that they forma
two-| ayer unsintered screen wwth a first end, a second end, a first

| ongi t udiweal2o@dgez07and a second | ongi tudi nal edge; attaebrny2@ssedses et al
strip to the first end of the two-|ayered unsintered screen; formng the
two-| ayered unsintered screen into a generally cylindrical shape with the
solid netal strip disposed at one end; trimmng the first and second

| ongi t udi nal edges of the two-layer unsintered screen so that the

| ongi t udi nal ges are generally coterm nous; and welding the first and
second | ongi t udPhal SyEsthed gbelim 18 furthpheompsisingctigehing an impforale t her
conprising attaghi t f

wel d- conpati bl e rredti'%lsgﬁﬁ dgmiﬂg%lrasc?%wéﬁgfrﬁ%%mopgolfaﬁﬂgf%l Olfﬁ%? nter ed
screen before aﬂatyamﬁlungntef@ ssrren Hefoed ataclsing ile sbhd hieeal fsmpstb tlenfiksodndt he

t wo- | ayer ed unsiE eredlscregerﬁﬁ’gl?SdThe met hod of claim 22 further

conpri si ng wel dP %‘ e AET ORI €IFPp to the two-layer unsintered
screen, with the netal weld bonding a portion of the solid netal strip, a
por}u on of the pwo- | ByehetlodosilnineR2hrther @edprishiptvadiag tid PUd fetdthe annul ar
sealing strip.

strip to the two-layer 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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