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[ 0001] Thiwoi2ni2am3pg9en rel ates, in general, to equipnment ®CTIS2@d/0i9371
conjunction with operations perforned in subterranean wells and, in
particular, to a sand control screen assenbly having a nmechanically
attached screen jacket. 10 BACKGROUND OF THE | NVENTI ON [0002] Wt hout

limting the scope of the present invention, its background will be
described Wehi @I PROA, SOREIN USSHIB iﬂﬂ%}?&@ﬁé%ﬂ%@a“ ng
subt erranean formation, as %Aeéﬁ & % fice the beginning of oil
production from subsurfaceAf ormati ons, e indusiry has been concerned with

ef fi‘'cient control of the novement of unconsolidated formation particles,
such as sand, into the ywethHNoral FHeL.DRMMEINSERTIGRr mat i on novenent
comonly occurs during production fromconpletions in | oose sandstone or

f ol | owi[A80Hy dr Zbisi mventaet wletenf inagénsratate equipPreot wétizeh ibfconhiasiéonmatidy i al s
causes 1 0B e operati f oil 0 gas r | s.
These sPUBTRRL BeRBRRETE shdfeB iRl 5T & eflikyetda®e Sl PHhE i
l'ines, a@semig) havisg emaghaiicaly £ashddgcradayaekel e equi pment and surface

equi pnent. These problens | ead to high maintenance costs and unacceptabl e
well0 downti me. Accordingly, numerous methods have been utilized to control
t he nmovenent of these un%%g %ﬁﬁdg@ﬁ@%ﬁﬁ@ﬁcl es during the
production of fluids. 25 : re sand control screen
assenbl[Ded2]ar e Wadmb ninyiting cheidedpd f tthe peawrepl @veotiost its gckgrowrintvildl bet he
noverenf of formatiaqn particles..Such. sand control screen assenblies are
Comronidps@ied MRt BETBYES 1 PHPGUCNG GHIS SFOTho 3 iOFuBRn | BAKAE SuBfprigncan
per f or ahegaRASE M B&mpldre screen jackets may include one or nore drainage

| ayers, one or nore screen el ements such as a wire wapped screen or single
or Idul t[000Hyer Swice ¢herbegnBGsafreekeprodwioa frver fwsatfedt forn&ronsitho udlustry has

Conventt;e(e)ﬁl %Illc\éi’ne i eeqfﬁjc%%( ceotn%ropgfl fhe l%neoevrémsereltc of uen%orgs%lidated formation particles,

such as sand, into the wellbore. For example, such formation movement commonly occurs
during production from completions in loose sandstone or following hydraulic fracture of a
formation. Production of these materials causes numerous problems in the operation of oil,

20  gas or water wells. These problems include plugged formations, tubing and subsurface flow
lines, as well as erosion of casing, downhole equipment and surface equipment. These
problems lead to high maintenance costs and unacceptable well downtime. Accordingly,
numerous methods have been utilized to control the movement of these unconsolidated
formation particles during the production of fluids.

25 [0004] For example, one or more sand control screen assemblies are commonly included
in the completion string to control the movement of formation particles. Such sand control
screen assemblies are commonly constructed by installing one or more screen jackets on a
perforated base pipe. The screen jackets may include one or more drainage layers, one or
more screen elements such as a wire wrapped screen or single or multi layer wire mesh

30  screen and a perforated outer shroud. Conventionally, screen jackets have been secured to
the base pipe by welding.

[0005] It has been found, however, that the process of welding a screen jacket to a base
pipe is sometimes very difficult due to the difference in metallurgy of the components. For

example, the material used for the base pipe may be 13 chrome while the material used for
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t he base pipe by welding. [0005]1t has been found, however, that the
process of welding a screen jacket to a base pipe is sonetines very

di fficul twoure12fo398%e di fference in nmetallurgy of the coRpOASPAIS04HGT
exanple, the material used for the base pipe may be 13 chrome while the

material used fo WO 2012/ 039 PCT/ US20 049471 the acket my be
a speci 5? S%{F?Ibiﬂcg?fdﬂaﬁéﬁeﬁo%ﬂﬁc@tzaﬁ ‘é‘g éﬁ L staifgss siegh ?ﬁ@gét?’é g steel,
| nconelpcdiR tredslc Py % MéRe! In ddui@sddid i beed ?oulaashan%@éildlﬁgm@reaﬁéckwtbcu ng a

screen jacket to a base pipe typically requires a post weld stress reli ef
pr ocesaghpiph tgpinalbercginmes @:@n@mldgtreﬁuﬁhﬁemocqss whach taeebe flmarmnmhn@mg

wel di n scr.een 3 damage to the 5s

acker TBLRF TR vRRF ey S PHRE SRS SRR e IR T el BRSO B e
ass@nbldcRen Ji&m@;ulﬁcgﬁrrﬁin[&ém tg@esrtﬁqr@mﬁ@ssmané $@0 cbRfiolabredR paembUSs. f Or
attachlng a screen jacket to a bas e that does not require welding

i ncompd®P¥fly dIAFTJQfFi@IgiYa weitced jhag arisep fa @@uamatas &y aftpehieg afseicc’ jpsketdn a
appar at

et T e bl B0 RP ARk 3 had P RRG: RASAET N SO0
such annaamﬂﬂahdSmf@ﬁmﬂmmamhmmghﬁ@aj&&mﬁ@mmpamkﬂ&mépqﬁtha$be$mpeanham,does
not result in damage to the screen jacket. SUMVMARY OF THE | NVENTI ON

[ 0007] To&t PridsdnRes lieH@féﬁP?%?r Hrgharog @%Pdrtés@rlﬁerbﬁwwhs@sap&a%lhﬁfoze gitachge
scrigen ARRSATLC! @ PEEHHBIARdolfr HahL iy n%ge% {@GnRRLLCl es during
producti on sand €O screen 15 asse resent invention
does not require welding inconpatibly dlfferent naterlals to connect a
screen jacket to the baseﬁgggﬁééggagggiﬁ%ﬁg¥5§ﬂiggﬁnd control screen
assenbly of the present i 1 ; a post weld stress
relief po@nessTRE pFls!ihvdniol AMRARCA ﬁet%ﬁleco"h?ﬁr%%@ als@sck 8dntrol QOR&] hRcPBR/
aspect, the present invention is directed to a sand control screen assenbly
20 for faspreventmesthbtiefiavantmmagbn partiglss slandg portucaon. sEh@eandacs)slénbween
l.udes a an out er surfac and at t in a
o1 a6 warIF BT o PPl AP aP R SN A B ute O TR PG
pi pe. TBRofkdceeRcicas kekethdsha@bdsepigy. Medididnand @nd et sélRe®Uskembheoout er
shroud has first and second ends with inner and outer surfaces. Connector
rings fibe PRCSCTHARYSAHPE APCS T Spquiree RSt Welshsticherahat Brogess @ dedlttindampgasto and
secondtﬁgg§m3§§ L gspectively, of the outer shroud. Each of the connector
rings i s oper & t o mechani cal | y i nduce permanent deformation in the outer

sur f acq0008]t helibascagpegethandesaht Ineastionoin elietted e aisamecorstol faeen assdmbhye

out%r surface of the outer shroud, thereby conne Ilng t he screen jacket to
20pader picpa 2 subterranean well. The sand control screen assembly inCludes a base pipe having

an outer surface and at least one opening in a side wall portion thereof. A screen jacket is
disposed around the base pipe. The screen jacket has a filter medium and an outer shroud.
The outer shroud has first and second ends with inner and outer surfaces. Connector rings
form a mechanical interface between the base pipe and the first and second ends,
25  respectively, of the outer shroud. Each of the connector rings is operable to mechanically
induce permanent deformation in the outer surface of the base pipe and at least one of the
inner surface and the outer surface of the outer shroud, thereby connecting the screen jacket
to the base pipe.
[0009] In one embodiment, the connector rings prevent longitudinal movement of the
30  screen jacket relative to the base pipe. In another embodiment, the connector rings prevent
rotational movement of the screen jacket relative to the base pipe. In certain embodiments,
each connector ring is disposed between the outer surface of the base pipe and an inner

surface of the outer shroud. In other embodiments, each connector ring is disposed around
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[ 0009] I n one enbodi ment, the connector rings prevent |ongitudinal novenent
of the 30 screen jacket relative to the base pipe. In another enbodi nent,
t he conne®0a@pP17(3Pgye prevent rotati onal nmovenent of the PCTASROIIAEKEL
relative to the base pipe. In certain enbodinents, each connector ring is

dlsposeg bet ween_.t he outer surface of the baseﬁg ge and an 1§Fr surface of
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and an outer surface of the outer shroud. In one enbodi nent;

nechanumanﬂynwnms@edememﬁmﬁemmnﬁem®ﬂwﬁ@ﬁdmp¢enéﬁMKEdembydcr|nplng t he

connect i ng re tratlon int th base .pipe and the outer

ahr oua. 0l O Brealyo s coBRE e oty U g B RFnE PReSorne i ca
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a substS&hfétW&laﬂly t@%&ﬁf@h@p@@ﬁé@eﬂubstwt@&m% N SpRE cCEbRABRINGYT: tha ngs
i ncl ude, gpi kgs o tlﬁpﬁhé‘g%g&{ g@%ﬁ’cil &L‘r&p tdReh 1313 tsﬂ[&%?e%{ Lﬂ% oGt of

rings, an ou ace ings or
enbodi mings sart dsuﬁelsmrfaes ofree daﬁnefcﬁcmw[igslcﬁ blotts erntthesel dinteidireénte tﬂmcmsqbnm mhsy, the
connector rings include_a plurality of 10friction riser extendlng outwardly
from arPSi sHEVaklg insgres. ofn ST CHMATEDRYHS: iR FONNGHIOTOTIRY Ins{ideat ¢ lyhlityhef

congecte sl PeS Qe Coré] ou{v&)a%}] ﬁ&n%ogﬁb y RLCSH thk NOnREGSERhgy, ra&ae&helonl : s

directed to a san een ass or use in a subterranean
The sanﬂﬂhmnﬁhhéc@mm@nnnagsmﬂhﬂy i ncl udes a base pipe having an outer

sur fac | east one o ing in a side wal]. portion thereof A screen 15
S aear BN 2 it G0 AeE B e Fndhfi 4% ineBRR b ot eael Yoy

medi Uma@%‘tﬁ&‘ f&uﬁs‘%rm%hs(u@té@ran&{?ﬁw@ﬂ“ qthe SHEPEShtRAScbbd §§seﬁBHI ﬁ@&ﬁ@éja gRgs with
i nner surfaces. Connector rings are di sposed between the bBase pipe and the

first amiek lsaezmgm@il @ﬁdssurﬁae@p@t@nlwt gne effenintgeinauidr walhpoitian tiaed. d¥ sarean

coqgecto s i S %3% connect d to t he i ng Hrfac& of the o ter
d J%\%ﬁ ?Pa%?% °8n %aﬁ? Od%t y |ensc? 68%%? f gePsr HEL 6 ?rhe
out er sfrdudc enfefouz&tshﬁ)ubaﬁe fipdt RBd sédoad ehys wah ek lsmgaoteb eCofficeest rlIl%@ ket to

t he base pi pe. 0012%In a further aspect, the present invention is directed
to a sahwoseshbemicon dhebnscapinemarythe dirstyand pesord suss. desnesarglyvel the qHer sand

cont rol o AGlie &l ASTIRP LdnrlcAGH Hﬂgf 1s300¢%?fo§h Qét)rﬁgr Jeég}{b ﬁ%sﬁﬂel%{&&rce W AGhAND at

| east one opening in a side wa creen
shroud and operable to mechanically induce permanent deformation in the outer surface of

20  the base pipe, thereby connecting the screen jacket to the base pipe.
[0012] In a further aspect, the present invention is directed to a sand control screen
assembly for use in a subterrancan well. The sand control screen assembly includes a base
pipe having an outer surface and at least one opening in a side wall portion thereof. A screen
jacket is disposed around the base pipe. The screen jacket has a filter medium and an outer

25  shroud. The outer shroud has first and second ends with outer surfaces. Connector rings are
disposed around the outer surface of the base pipe and the first and second ends, respectively,
of the outer shroud forming a mechanical interface therebetween. Each of the connector
rings 18 operable to mechanically induce permanent deformation in the outer surface of the
base pipe and the outer surface of the outer shroud, thereby connecting the screen jacket to

30  the base pipe.



j acket is disposed around the base pipe. The screen jacket has a filter
medi um and an outer 25 shroud. The outer shroud has first and second ends
wi t h out ewoordm@es®e. Connector rings are di sposed aroun@#CriiS2@uers47sur f ace
of the base pipe and the first and second ends, respectively, of the outer

shroud formng a mchﬁm'mwm of the connector
rings is operable to I f } S ormation in the outer
surfacqoef3|t heras gdpd E@mﬁl@ﬂa ﬁd&rs@éhﬁﬁfgb@&hé #&ured al{l/% SdvAHE8Es §MheYeschiher eby

connecting the screen jacket to 30t he base pipe. ' ' '
2012/ 039892PCTIclsB L 1 0494MddBRI tEE dDBBCRISTHENPTOR TidEnBDRAVA NESg VIID1IB] For a

nore conpl et e under st andi ng pof the features and. agvant.age f the.present
ovent arep @y fedref 3 e Rrea o iy R C” SR RAR, e Rl ©

i nvent i @ReglonfmeWatth ahder wEigRPanyi ng figures in which corresponding
nunerals in the different figures refer to 5corresponding parts and in

whi ch: [PObH4] FFigurel 1s ¢ schempéig abattiation pf advallatyistsm eperatinged plugalyy efsand
operat i ' - r - S ' ording to an
enbodi rrééﬁ%r&osf%@[%h%Lgﬁﬁégggrl?&?%%& On&?o%%ﬁ&fgtﬁerpg@%h’f lgl%gﬁﬁoﬁl(’)ss sect i onal

vi ew of[0a1FandFipard 2 i a saisesdttiasseribl wf acand domigpl tsorcam agpindti aeoidigd tot he
present invention; 10[0016]Figure 3 is an isonetric view of one enbodi nent
of a comrfEodimentefthegyessabinyentionsand control screen assenbly of the

pr Q§ent[0{)ﬂ}r1€nf[ F?ﬁ?e § Q07 IshH3tHcvidw 0% oAl ehl%gﬁl?ﬁ{e'h't 6f X'c&‘ﬁﬁe@{or fﬁg f‘é‘ﬂ{?&dihrﬁent of
a connector ring for use In a sand control screen assenbly of the present
i nvent isengd c¢rOfd]l 8¢rE¢rgassemblyicd tlepresonmventonyi ew of one enbodi nent of a

connect ing for use ina . . . . .
[861‘{] gFlgure 18 an 1sometric view of one embodiment of a connector ring for use in a

sand control screen assembly of the present invention;
[0018] Figure 5 is an isometric view of one embodiment of a connector ring for use in a
15  sand control screen assembly of the present invention;
[0019] Figure 6 is a cross sectional view of a sand control screen assembly according to
an embodiment of the present invention;
[0020] Figure 7 is a cross sectional view of a sand control screen assembly according to
an embodiment of the present invention;
20 [0021] Figure 8 is a cross sectional view of a sand control screen assembly according to
an embodiment of the present invention;
[0022] Figure 9 is a cross sectional view of a sand control screen assembly according to
an embodiment of the present invention;
[0023] Figure 10 is a cross sectional view of a sand control screen assembly according to
25  an embodiment of the present invention; and
[0024] Figure 11 is a cross sectional view of a sand control screen assembly according to

an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

30  [0025] While the making and using of various embodiments of the present invention are
discussed in detail below, it should be appreciated that the present invention provides many

applicable inventive concepts which can be embodied in a wide variety of specific contexts.
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peci fic cont
also has a substantially horlzontal sectlon 18 that extends through a hydrocarbon bearing

subterranean formation 20. As illustrated, substantially horizontal section 18 of wellbore 12
is open hole.

[0027] Positioned within wellbore 12 and extending from the surface is a tubing string
22. Tubing string 22 provides a conduit for formation fluids to travel from formation 20 to
the surface. At its lower end, tubing string 22 is coupled to a completion string that has been
installed in wellbore 12 and divides the completion interval into various production intervals
adjacent to formation 20. The completion string includes a plurality of sand control screen
assemblies 24, each of which is positioned between a pair of packers 26 that provides a fluid
seal between the completion string and wellbore 12, thereby defining the production
intervals. Sand control screen assemblies 24 serve the primary function of filtering
particulate matter out of the production fluid stream.

[0028] Even though figure 1 depicts sand control screen assemblies of the present
invention in an open hole environment, it should be understood by those skilled in the art that
the sand control screen assemblies of the present invention are equally well suited for use in
cased wells. Also, even though figure 1 depicts one sand control screen assembly in each
production interval, it should be understood by those skilled in the art that any number of
sand control screen assemblies of the present invention may be deployed within a production
interval without departing from the principles of the present invention. In addition, even
though figure 1 depicts multiple production intervals separated by packers, it should be
understood by those skilled in the art that the completion interval may have any number of
production intervals including a single interval with a corresponding number of packers or no
packers. Further, even though figure 1 depicts the sand control screen assemblies of the
present invention in a horizontal section of the wellbore, it should be understood by those
skilled in the art that the sand control screen assemblies of the present invention are equally

well suited for use in wells having other directional configurations including vertical wells,
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WD 2012/ 039892PCT/ US2011/ 049471 The specific enbodi nents di scussed herein
are nerely illustrative of specific ways to nake and use the invention, and
do not dewprnt2/w3pg92scope of the present invention. [0028TRafSerIionyy71
initially to figure 1, therein is depicted a well systemincluding a
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the various earth strata. Wellbore 12 has a substantially vertical section
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[ 0027] Positioned within well bore 12 and extending fromthe surface is a
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to travegl r end, tubing string
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adj acent to formation 20. The conpletion string includes a pluralit of
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the sand control Screen assenblies of tThe present invention are equally
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production interval without departing fromthe principles of the present
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packers oy .no 30 packers. even though figure e s the sand
corttr ol2 g%&%&ﬂ“fiﬂs Q& PeS ’d‘fl ?41@%%&@%@ .\Weme?fbﬂl%t?mi m%fgra% bayngect i on
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t he sa sScreen asse e e present Invention are equal
wel | smrblmﬂtlésorlms‘uhen embedilnsnisafiltergmediner 1 1 magtheomaingleolaérgefratre omsh,

including .vertical wells
m&tlpfae ayers of wire thesh that are not bonded together, a single layer of wire wrap,

multiple layers of wire wrap or the like, that may or may not operate with a drainage layer.
25  Screen jacket 106 further includes an outer shroud 114 positioned around filter medium 112.
As depicted, outer shroud 114 has a plurality of openings 116 and a plurality of dimples 118
that provide standoff between outer shroud 114 and filter medium 112.
[0030] Screen jacket 106 is mechanically coupled to base pipe 102 with a pair of
connector rings 120, 122. In the illustrated embodiment, connector rings 120, 122 form
30  mechanical interfaces between the outer surface of base pipe 102 and the inner surface of end
portions 124, 126 of outer shroud 114. As best seen in figure 3, connector ring 120 is a
cylindrical ring having a substantially rectangular cross sectional shape. Preferably,

connector ring 120 is formed from a metal such as 13 chrome, 304L stainless steel, 3161

6



WD 2012/ 039892PCT/ US2011/ 049471 devi ated wel | bores, slanted wells,
multilateral well and the Iike. Accordingly, it should be understood by

t hose skiwbDed12/a3989he art that the use of directional tePgs/Gseeh/0ds7above,
bel ow, upper, Iomer upward, downward, l|eft, right, uphole, downhole and
the like e us reI t|on to the iJlustrative e di mrent.s a the are
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the corresponding figure, the uphole direction being foward the surface of
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| ayer for screen jacket 106. Screen jacket 106 also.15.includes a filter
medi umopfwar We@?l@ﬂéﬂmpef srfasatiat GESRSCHVS 1 (BRI PROCBEIANS U0 Bier SHraveh

parp c%an% &?{p%ﬁfozoﬁurglgpa{ BGGLE %r”&ﬁﬂﬁf d agnféﬁ @%&Msngohw{h%trﬁéé?ﬁ‘dﬂf@al As

illustrat I'ter rum 11 on5|st 0 porous, particulate
restri oionn@tlnm arcinadeibetwdee ouer whrofid al@ hud bdsi q)ypeoIfOZImxygrwnmécm migsd26esh

that ar ffus nded or, sinter t oget he ma fluid S wWre
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having ‘a uniform pore structure and a controlled pore size that is

det er nithad ilyes et fagee to fechmmidably ipduspe peimeanent ﬁefotrmmnenﬁ@elfr mentld?2 whilet er
icum e a single | rof wr S h | ayers of wire nesh
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| ayer. 25 Screen jacket 106 further includes an outer shroud 114 p05|t|oned

ar ound an|geaerale desighateripl 40aCarmpeter Bag 190 tser cxdiducal rmpdanig ssubbigptlin y of

openi n t f en
outor "SRl 0 S Bt bbeo brlHbaBle SodEioh MRl 1RO T ARER oS
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122. In the |IIustr§%§d enbodinenééa%grnector rlngs 120, 122 form

me 2Rani e ianding utyard5s frpmy iseHer HiE frighiop gisersotaxiandingsatwaysilg amt he
i nner  surifaG&upthce nﬂi&feﬁltrisgﬂslﬁz‘ﬂM 1171%? bgfln Y B ﬁ%e@én%urf%@ BRgtasSeen in

figure 3, connector ring 120 is’a cy rical ring having a su stantlally
rect angqmludﬁd cudsse demiddo bl macbiamsag, Ptobfner ablogheremneshaping ithg stcads soff or med
fzgg-)rzn/ 8&%%?@2&%? 1%%&15121&}%&5,’ fI‘lBC?llOlII‘T rlséteras'i lQl|2?TE4 Sﬁ}aget!e’ in?"[gig IforrnV\!o)f a surface
coating such as a particle coating including, for example, a tungsten carbide particle coating.
25  Friction risers 142, 144 are operable to mechanically induced permanent deformation in the
base pipe and the outer shroud such as through a crimping process which causes friction
risers 142 to create penetrations into the outer shroud and friction risers 144 to create
penetrations into the base pipe.
[0032] Referring next to figure 5, another alternate embodiment of a connector ring is
30  depicted and generally designated 150. Connector ring 150 is a cylindrical ring having a

substantially rectangular cross sectional shape. Preferably, connector ring 150 is formed

from a polymer or rubber material or may be formed from a high strength adhesive material.



stainless steel, 420 stainless steel, 410 stainless steel, Incoloy 825 or
simlar alloy. In addition, connector ring 120 includes spi kes 128

ext endi ngvorpasesyy fromits outer surface and spi kes 1BOTANR@ENMIIFL
outwardly fromits inner surface. Preferably, spikes 128, 130 are forned

from a hardened terial.including.a surface hardened nateri and are
oper abl €ECEr ﬁﬁgﬂéﬁ.%}f by uﬁ%@c@gchﬁaw }ﬁéﬂ?Plalef‘oPWﬁlf ?laﬁuﬁ? ﬁﬁs@ss.p&& 102

and out@meshvratsind ptbcsyich as through a crinping process which causes spikes
128 to create penetrations into outer shroud 114 and spikes 130 to create
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pi pe 1 I'S prevente rnatively, con rings
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generally designated 140. Connect or g 140 1s a cy rical ring
havi ng cansedtst amgsi 220, \222e cinatiguillastrated ssbsdintdng nainnstiap engPR2d,e2 22 form

connector .ring .140.is .f fron1a or al |l o ditjon,
oot ifthgret ) Henians ad BEH SrfFes Sbbap et 105t B a5 b i ng
out war dloyidds0m4, t 608t @hitch %’E&ﬁezﬁmd ¢ Sin@bioP Rinfgk SBIS 2@é4ar€>ﬁheﬂ11€' fd8m of
outwardly fromits inner surface. Friction risers 142, may be in the
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carbide particle coating. 25 Friction risers 142, 144 are operable to
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anqgt her. al ternate enbodi nent, of ector ring is 30 depicted
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subst a e r ring
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ring 150 e used to chanl t he outer . .shroud to th
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deplcted and generally desi gnated 200.” Sand control screen assenbly

25 202 while being connected to outer shroud 214 using other techniques such as welding.
[0035] Referring next to figure 7, an embodiment of a sand control screen assembly of
the present invention is depicted and generally designated 300. Sand control screen assembly
300 includes a base pipe 302 having a plurality of openings or perforations 304. Sand control
screen assembly 300 has a screen jacket 306 that is attached to base pipe 302 according to the
30  present invention. Screen jacket 306 includes plurality of circumferentially distributed

axially extending ribs 308 with a screen wire 310 wrapped therearound, a filter medium 312

and an outer shroud 314 having a plurality of openings 316 and a plurality of dimples 318.



5 200 includes a base pipe 202 having a plurality of openings or
perforations 204. Sand control screen assenbly 200 has a screen jacket 206
that i s avoaetrddgIe base pi pe 202 according to the pres@aT/Uspaigos94on.
Screen jacket 206 includes plurality of circunferentially distributed

axi al | endi ri.b W th scr en wre 210 wa the earound, a
T e 0B o 508en kst 06t r PehebaTe R pad oo RE bt Vb Ganthgs
216 andcoﬁn&lté%r ﬁﬁgst 32(pf32(i' "Rl 8% AlSratd® hd8dtenBCeRBBthARKES 32063125 form

mechani cal Iy coupl ed base pipe 202 with a pair of connéctor rings 220,
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deformation in base pi pe 25202 while be|n8 connected to outer shroud 214
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Connector, rin 320 are in the form. of cylindrical rin Vi ng
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froma g3yl ORKcBA ghckdl 1408 - is! MedhaBichlly UstpiRl &d BIBOshERIL, WRRNNSEIrOsf I i NYS
320, 322 includes outwardly extending spikes that are preferably forned
frém a deaneiteredngradl, 4R, ahy ther léluetpeéqbchbn@ocimlermemwaﬂ riges Aamcw femmanent
def or mat | am’&74%s out oud 31 221§h as thro
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shr oud ns@2ae416f dt&@rfsafmﬁamc QYhaEtbONSesaN0, NEXIgrcpriferRBdly forhed fishr oud
314 and base pipe 302 u5|ng@%onnector rings 320, 322, |ongitudinal and
rot at | GhBEICtHoy dReak aligy. s dn de lfustipied codwdiraends Funcetor prge 430pd230pclyds

prevent t pes
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figure 8, an enbodinent of a sand control screen assenbly of the present

i nvent ifope #82 dspi ctoadecndrigenéd?(Bl422, dewitgdiatleand 8fatidBahthoyementodf sweamen
assenbly 400 includes a base pipe 402 having a plurality of openings or
perforations 404. Sand control 20 screen assenbly 400 has a screen jacket
406 that is attached to base pipe 402 according to the present invention.
Screen jacket 406 includes plurality of circunferentially distributed
axially extending ribs 408 with a screen wire 410 w apped therearound, a
filter medium 412 and an outer shroud 414 having a plurality of openings
416 and a plurality of dinples 418.



[ 0038] Screen jacket 406 is nechanically coupled to base pipe 402 with a
pair of 25 connector rings 420, 422. In the illustrated enbodi nent,
connect orwoi2op34920, 422 form nechani cal interfaces bet REEUSRIIG/0eUTET
surface of base pipe 402 and the outer surface of end portions 424, 426 of
out er shrou 1 Connector. rings 420, 422 ferably forne r a
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har dened material and are 30 operable to mechanically induced permanent
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out er dhrvoes cﬁliefic.shfandé 14 had bmhﬁpe 5@ ushighesotdtonsngr R0reRE |detitemal aidt er
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control screen assenbly o e present invention Is ep|cte neral ly
desi gnahepre600 invSahadn salepretdd andrgeneraby desndyiayeds@0. iSaod udtﬁsolacﬂaelsesspmbbr 602
havi ng plyrality of. o S or erforatlons 604. t creen
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wi 28 6mewhpp@dt1@mer%ca¢@umketa6% Im@udmpllnumht%p:f @deéere@mﬂlbfr dishrtoitedl 614
havi ng 2 f eni.ngs 616 an Iur i es 6 042]
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pi pe 6d8048d oSt daiket §06 118, medynisatin copplegstobdye PR CLeWphet drELIY

forned § r t I
connect S TR C i B R il ohfainicsh (AL ARBHATER, form g
i ndbudenmhhmaldinyer&xésehehmgn s besr tshdiccao® biseepipe &0 yanklosured sHrowdnead.
har d teri.al d
ar eneélonrlrlgct(oallr’ }il?'gs 6%%, 622 are preferably formed from a metal or metal alloy. In the illustrated
embodiment, connector rings 620, 622 are welded at 624, 626 to outer shroud 614 and

include outwardly extending spikes that are preferably formed from a hardened material and
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WO 2012/ 039892PCT/ US2011/ 049471 are operable to nechanically induced

per manent deformation in base pipe 602 such as through a crinping process
t o creat ewpeneta3ggIzons i nt o base pipe 602. Once the nechlramiusadi1oennect i ons
are made between outer shroud 614 and base pi pe 602 using connector rings

620, 622, |ongjtudin and rotational novenent of screen jack 60

rel ati V&° 8%, etopﬁﬁgL%% ysingiced Brimaont uayaRenet Py ﬁf@sz@?pw gtire 11,
an enbagigiBAt @fmpn ?Meﬁ%t&&{te PEIRRNoRSREITDAY Rpe b DLESBRIMENYRRAI ON 'S
depi cted and generally designated 700. Sand control screen assenbly 700

i ncl udexnacdigseanginpasic bopvdsawiutey shropd 6l 4 hind YasehipsféRi usgsy conngseerfrorgatv?ons
704. S trol : nbly 700.h . jack 06 t.hati
att achait ey B ohsR RGN s ot “Pre B SDBeb AR C o PR r b B
j acket pf@@ntdacl udes plurality of circunferentially distributed axially

extending ribs 708 with a screen wire 710 w apped therearound, a filter
medi um [9448landRafering eextdo figues i1 4nteabiodgnent of arsand egnte seigem pysgaibipiel and a

1 S SR AR 8 AR =

to base p conne rngs
i nt egr @lo0yinélodesechasdipiph g0 hasingh phurhiéty oflopeninlgsidrdetivragivoas 1¢4. oS didroonhsel
coupl ed thereto_nmechanically or by welds. In the illustrated enbodi nent,

connectSSFeeR pagabhn (00 s 2 seisieny ket AN thal 1s piigcbed folase parewdericertd@e 1 Micoud
714 5an el 02 : i d i . 720,
72§°ing¥§%§€85?ag?%|ys%éﬁbkggﬂgb@%ﬁtﬂg&ﬁh%@ﬁgggkgsgﬁﬁra%|@ﬁgﬁfﬁgﬁnﬁg§nla
har denextiaiiyt extandingamss Hi8ewdlpe safske wie hechappabihescarquddce ltpempdinent12

def ormati,on i n base pi 702 such.as_.throu cri npi r.gcess Create
2 penati aoufis Sine TR 5w Re p ol Seppiife 1habamruaty B ATEart ofs ar e
made bapepAn OWEREN SARHF041E ARGhaRRERy RbBFled 08 Bk r@p@grme@hﬁra Ipaf?9Sf 720,

722, longitudinal and rotational novenent of screen jacket 706 relative to
base piqeeno® hingspi2dy @A dept afQoUG Il fasmehion thevadt poouthashrpekildeserd bed
with reference to i]lustrative enhodi ments, this description | ot
tanadi S Eecedid Ao e RrRERY T e PYe R Vr B STLBHIEN tedii et and
conbi najbohfdtsoraings (180, 122Ut atidcHeniSdThndifn®R bstwasn vatek sadu® e anebiregigent s
of the invention will be apparent to persons skilled in the art upon

ref er en@- tlo thaéllessgied grbagiments comgiectonaingy 62, 732ninelde @uivradlyt écndpigended
claims s%{k%g GRS &Qi”eraﬁ,ol['f ?orﬁgglf;dn? AL AR P ﬁlagempglﬁgtoﬁerable to mechanically

induced permanent deformation in base pipe 702 such as through a crimping process to create
20  penetrations into base pipe 702. Once the mechanical connections are made between outer
shroud 714 and base pipe 702 using connector rings 720, 722, longitudinal and rotational
movement of screen jacket 706 relative to base pipe 702 is prevented.
[0045] While this invention has been described with reference to illustrative
embodiments, this description is not intended to be construed in a limiting sense. Various
25 modifications and combinations of the illustrative embodiments as well as other
embodiments of the invention will be apparent to persons skilled in the art upon reference to
the description. It is, therefore, intended that the appended claims encompass any such

modifications or embodiments.
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WO 2012/ 039892PCT/ US2011/ 049471 What is clainmed is: 1.A sand control screen
assenbly for use in a subterranean well, the sand control screen assenbly
conpri si YO 2012/039892 a base pi pe having an outer surfac®@Cand2@i/oksast one
opening in a side wall portion 5thereof; a screen jacket disposed
around‘&£e.ba@f &{pe, the screen jacket having a filter nmedium and an outer
shroud, W'HdS 638 Shr oud having first and second ends with inner and outer

surfaces; and coniegliQionfrbN@sechkinily forMRE eNhbRdrrdnBiehvERGR: BRldweaRoL he
base pipe and the first 10 and second ends, respectively, of the outer

shr oud,sceat hsssfblheorapmsmert or rings operabl e to mechanical ly induce

per manent defﬁrnatiog i.n the futer sur%%%qFof t he base.ﬁipedandlatﬂleast
one of the ihRSY PR FRAR AREUIRS IR I st FRE 15 PPIHEE S fVISHFO RS Pher eby
conpectth@gott he screen jacket to the base pipe. 152. The sand control screen
assenbly as recited in claim1 wherein the connector rings prevent

| ongi t udi nal2 rFVEMskeoflispessdsepeth the Okt pipel Hid @fée@oﬁtc%@t ’e [§i pler

3. The Iﬁédh‘i'mca%tarnoéutérc{h?&[hf %lfes&ﬁ’éﬂ shrbed B&‘xﬁ}gé %?stiaﬁd G e%d&’%ﬁﬁle{nﬂeﬁ {L .
connector rings prevent rotational novenent® of the screen jacket relative
t o t he duaseuthges; and0 4. The sand control screen assenbly as recited
in claim1l wherein each connector_ring.is disposed hetween the outer

surface of tRENSAIIRISPOTARE bAECRINI¢ahdnteHpeer DLWPemEesPase Piffeasutberfitghr oud.
25510Theanﬁ%@&’orﬁi%h@?ﬁes%&ﬁ@@?, 8{5&%36?&% BoddS Ehdregk il c%h?éc rjrix‘ég%ecfé)%kd%le%c“
di t the bas

connector ring is sposed”ar oun e outer surface o pl pe and
one of mévhanislér inducd pomenaft defoemotivrem thhiooted surBacthod tisalbrde pgretandlat @steen

assenbly as. recited in claim1 wherein t :
3;16 osf t[le mner surtja106 anad| {Qe outer surface OP ?he outer shroud, thereby connecting the

screen jacket to the base pipe.

15 2. The sand control screen assembly as recited in claim 1 wherein the connector

rings prevent longitudinal movement of the screen jacket relative to the base pipe.

3. The sand control screen assembly as recited in claim 1 wherein the connector
rings prevent rotational movement of the screen jacket relative to the base pipe.
20
4. The sand control screen assembly as recited in claim 1 wherein each connector
ring is disposed between the outer surface of the base pipe and one of the inner surfaces of

the outer shroud.

25 5. The sand control screen assembly as recited in claim 1 wherein each connector
ring is disposed around the outer surface of the base pipe and one of the outer surfaces of the

outer shroud.
6. The sand control screen assembly as recited in claim 1 wherein the

30  mechanically induced permanent deformation further comprises crimping the connector rings

to create penetrations into the base pipe and the outer shroud.
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30 nmechani cal ly i nduced pernmanent deformation further conprises crinping
the connector rings to create penetrations into the base pipe and the outer
shroud. WO2BRIBIHI9892PCT/ US2011/ 049471 7. The sa&nd/useriogd475Ccr een
assenbly as recited in claim1l wherein the connector rings further conprise

cylindrical ring 8. .The sand ntrol.screen assenbly as recited in
Slaim 1 wherei n tHE BBAGERTISSER AGSMBY SR IbRIRge] AIGTA 419 PO pi kes
ext endifips etV cOnprild QMndticdieagt. one of an inner surface and an outer
surface of the connector rings. 9. The sand control screen assenbly

as recited in claim8 wherein the spikes further conprise renovabl e

i nserts. 108 10. Jhets nd contro% SCreen. Ass nblg S reﬁ{ted iq claim
1 wherein tHe conHEcYBY PRTFYSCREP £SO bompiris B G‘S?lm MO e BN
risar eaxigsmoitng c@bh%ﬂ@é SplurdITtO BY 8pikéLagéndamLotivarily FORLLt 1844t HRACEF @NtnaNn
outer surface of the connector rings. 1511. The sand control screen assenbly
as recisuEdcq adanguist suifhesr aithe eacetonmegt or ri ngs have a cross secti onal
shape sel ected fromthe group consisting of a substantially rectangul ar
shape, a substantially triangular shape and a substantially pyram dal

shape. WO 2012/ OBR8APCHNtIGR 8kddD484mbly as recited 2n chimaf evheedit iod sikeseen

assenbly for use in a supterranean well, the sand control screen assenbly
conpri ﬁg@r comprise removable inserts.
10
10.  The sand control screen assembly as recited in claim 1 wherein the connector

rings further comprise a plurality of friction riser extending outwardly from at least one of an

inner surface and an outer surface of the connector rings.
15 11.  The sand control screen assembly as recited in claim 1 wherein the connector

rings have a cross sectional shape selected from the group consisting of a substantially

rectangular shape, a substantially triangular shape and a substantially pyramidal shape.
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a base pipe having an outer surface and at | east one opening in a side wall
portion thereof; 5a screen jacket disposed around the base pipe, the screen
j acket hawOreg12203p892t er medi um and an outer shroud, the ®aTars2&hoeudl havi ng
first and second ends with inner surfaces; and connector rings

di sposed between the base pipe and the_ first and second ends, respectively,
of “the out erlshr dhan LB b EHASSERIGEGR: 1 (GEEP A B ARGk he

outer 1Qr3hLQUMLANGRRENAR! € to mechanically induce permanent defornation
in the outer surface of the base pipe, thereby connecting the screen jacket
to the base gbge.pipe having an p8ter Fhdacsaand atdatst ohe spewen imgsedhivgll portiaci t ed
in cla%g112‘mherein the mechanically i nduced permanent deformation further
conpris ?e%@inping t he connector rings 15to create penetrations into the

basg pipe. a screen JdtketTBRpSRAJar6oid HIR) bekr FBB, @RS SiFiY jRket’ BHIAEA filerCl @l M
12 wherein the connector rings further conprise a plurality of spikes

ext endieflivut 4ok an yufar giran. it entes shfosd ehaying fest codnweowst crdsnyith mger

15. Th%uﬁg .&Rptrol screen assenbly as recited in claim12 wherein the
connector rihgs further conprise a plurality of friction riser extending
outwardl y freomm@ior fAingy dspodeacbetotei hke Gasniicoand ithg Sirst2&id6 sddoad sardd,
control screen assenbly as recited_in claim12 wherein the connector rings
have a Temssidvednafithnaptes phgud.sch of dbe eousrtonEngT BRfTaklY TerRIed fig) ther oufer

subgt ang,alql M 4r r : j Ean I a
SUBSt ant G SarTEERNEK] ey S IS s S B P e 2
A sand tbohdsegipes theedhy casse@nibg yhef wrecugeckentodhsbdst ipecanean wel |, t he sand
control screen assenbly conpri sing: a base pi pe having an outer
surface and at | east one opening in a side wall portion thereof; 5a screen

jacket dispoged arRuRshd REntAS ScrBéP Gissdniifty S&T 8&0kell 2K @laiaYd NGhékel kiler
mechanically induced permanent deformation further comprises crimping the connector rings

15  to create penetrations into the base pipe.

14.  The sand control screen assembly as recited in claim 12 wherein the connector
rings further comprise a plurality of spikes extending outwardly from an inner surface of the
connector rings.

20

15.  The sand control screen assembly as recited in claim 12 wherein the connector

rings further comprise a plurality of friction riser extending outwardly from an inner surface

of the connector rings.
25 16.  The sand control screen assembly as recited in claim 12 wherein the connector

rings have a cross sectional shape selected from the group consisting of a substantially

rectangular shape, a substantially triangular shape and a substantially pyramidal shape.
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medi um and an outer shroud, the outer shroud having first and second ends
with outer surfaces; and connector rings disposed around the outer
surface ovouhe/isgsse pi pe and the first and second ends, PCedseattiovaly, of
the outer shroud formng a mechanical interface therebetween, 10 each of

t he connector, rings operable to nechani.cally induce permanent deformation
in the outer ‘surf é@ldcfpnfrﬂtscﬁ%%‘é‘s Qv st fee SIYFanSH Vs ’etﬂ%?a"?iﬁéng er
shroud,scthghgRnbEPangatdifg the screen jacket to the base pipe. 18.

The sand control ‘'screen assenbly as recited in claim17 wherein the 15
mechani cal | ya basdusedhpangramenter deffarenand gnlcdstonbepewogpn iasede weil poitimy t he
connecttﬁerre&i, ngs to create penetrations into the base pipe and the outer
shroud. ’ 19. The sand control screen assenbly as recited in claim

17 wherein thecre@npR&EOdispbirgSarbuuid Mies b@&rfp{pie,s ehelsdbatr fckétyhBfingRi kRS
extending outwardly froman i nner surface of the 20connector rings.
20. Thenghwa dwher Gutes shead. dkes entsr pheeyd  kayinge first rpng| sgeend pndshaitdi eptehe
connect %ffa§ésn9f§d further conprise a plurality of friction riser extending
outvvardﬁy roman outer surface of the connector rings. 25

connector rings disposed around the outer surface of the base pipe and the first and

second ends, respectively, of the outer shroud forming a mechanical interface therebetween,
10 cach of the connector rings operable to mechanically induce permanent deformation in the
outer surface of the base pipe and the outer surface of the outer shroud, thereby connecting

the screen jacket to the base pipe.

18.  The sand control screen assembly as recited in claim 17 wherein the
15  mechanically induced permanent deformation further comprises crimping the connector rings

to create penetrations into the base pipe and the outer shroud.

19.  The sand control screen assembly as recited in claim 17 wherein the connector
rings further comprise a plurality of spikes extending outwardly from an inner surface of the

20  connector rings.

20.  The sand control screen assembly as recited in claim 17 wherein the connector
rings further comprise a plurality of friction riser extending outwardly from an outer surface
of the connector rings.

25
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