WO 2009/ 088620PCTTUS2008/ 086154 SCREEN COUPLER FOR MODULAR SCREEN
PACKS 5 BACKGROUND 1. Field of Invention The invention is
direct ed tWOReBES2pack conpletions in oil and gas wel | BCHHSR008/486154
particular, to retainer nmenbers or couplers for connecting a screen
of the gravel pack conpletion to a base pipe of the gravel pack
conpl etion. 10 2. Description of Art I n conpleting wells having
production or injection zones which |ie adjacent to inconpetent
formati ons fornmed from unconsolidated matri xes such as | oose
sandstone, or which lie adjacent formations that have been
hydraulical |l y-fractured and propped such as through fracturing
processes, sand control problens often arise during the operational

life of the well. SOREENEQENHERHQARMOPUIAR FERIEN BACHWt ered when
| ar de vol umes of sand and/or other particulate material such as
backfl ow of proppants from a hydBACKGROYNDr actured formation

di sl odge fromthe formati on and becone entrained in the formation
flui ds gnd arieldtckes@idnt herewith into the well bore. These produced
mat eri al s have an adverse effect on the operation of the well because

they can causf RieficaNisadfedidUadshSelobadknSonfbtion8tidi SHMRAE MR Wells 4dd, in
turn, leads 20 to high nmai ntenance costs and consi derabl e downti ne of

the well. . . ' bt ' ' :
ﬁartlcular, t]p%\%ge : Qﬁb&k‘ﬁr & lel(f?f'btr E@ﬂegﬁ@of On%%ﬁ{e@?z&&&oﬂ%ggﬁn

wel | bore 1s re 0 as "gravel packin rmnga g

conpl etiQn. . 1. .nack conpl etion conprises a screen,
such asﬂog%ﬁcuélﬁq%@E%ﬁéﬂﬁg%@r{@k%&gerforat ed liner, a slotted |iner,
a pre- ckeq%lscr.egn %}th i s disposed within an open-hole or cased
vel hor% adiXEEPUeHY A onpet ent WD 2009/ 088620PCT/ US2008/ 086154

In completing wells having production or injection zones which lic adjacent to
incompetent formations formed from unconsolidated matrixes such as loose sandstone, or which
lie adjacent formations that have been hydraulically-fractured and propped such as through
fracturing processes, sand control problems often arise during the operational life of the well.

1 These sand control problems are encountered when large volumes of sand and/or other
particulate material such as backflow of proppants from a hydraulically-fractured formation
dislodge from the formation and become entrained in the formation fluids and are produced
therewith into the wellbore. These produced materials have an adversé effect on the operation of
the well because they can cause erosion and plugging of the well equipment which, in tumn, leads

20  to high maintenance costs and considerable downtime of the well.

One technique for controlling sand production in a wellbore is referred to as “gravel
packing” or forming a “gravel pack completion.” In general, a gravel pack completion
comprises a screen, such as a fluid-permeable liner, a perforated liner, a slotted liner, a pre-

packed screen, that is disposed within an open-hole or cased wellbore adjacent the incompetent



or fractured zone and is surrounded by aggregate or particul ate
material collectively referred to as "gravel." The screen is di sposed
over a basWOuiopuesgedt nay or nmy not be perforated. As REBUBROP§08E1I
art, the gravel particles are sized to block or filter out the
formation particul ates that nay beconme entrained in the produced
fluids, while the openings in the screen are sized to block 5 the
gravel fromflowng into the screen. In many instances, the gravel

pack cogpheitiRd 6fdRid BRSToRNRled OF ARPresAE b Pittidilate Phdddrial QONREL&QY referred to
di sposed adj acent screen joint or to another conponent, such as a

i nflow goRLAL »de¥k Gereer|sOfighos P ove2 MO8 Re fpettﬂﬁltgé’ysgr R Sot @JW - As

| NVENTI ON 1 OBroadly, retainer nenbers of "couplers for” connecting

Screen Qﬁo&rbfb A€ &Y Ghe %l%féli gﬁﬂm Gle tt(?bl%ﬁlgglfﬂheg oBERE Forﬁxgﬁ?rgéa?‘t\.{mg.{k}tes that

packi ng conpl etion co e an annular ne aving an ou

surface | nner | h..surface. .the i.nner wall sufface conprisi

21| anguARGsRid QRalnc e RHOdsBRE dyie) SubiS A o ¥Bingy e RESmRRRGrd o Hock
fromthe inner | I ssurface. .The annul ar nmenper conprises at |east . .
one Tlef DEnEBre Bom: ORmERE the, S5 fd Py 1S=RaRe henEeke sk rogrpletion
bet ween the coupler and the screen section or other conmponent, e.g.,
an i nf | RIPRISRE OBF SEREEH Eetian @r upiet peruwctsd disposedeadiasens| ssreen dpinber fn arasher
over one end of a |ower screen section and over one end of an upper
screen S@BRANSHE, sush ap ¢ dtfloxycantrgl davicgndoretbe devethonfdhn bage picke gr avel
packi ng conpletion, or sinply placed in contact wth the base pipe.
After assenbly of the coupler to the screen 20 section(s) or other
conponent, a swage device is then noved over the outer wall surface

of the annul ar nenber causi NnSUMMARY OFIENVENPIOPNI ons of the annul ar
menber to deform In so doing, the now deforned portions of the

annud ar nmentiBroadlge vétaitert hemberspoe tovplers MBr tfhedEAg @NsciRit 6Othe gravel pack

completion to a base pipe of the gravel packing completion comprise an annular member having
an outer wall surface and an inner wall surface, the inner wall surface comprising a flange having
at least one gripping surface projecting inwardly from the inner wall surface. The annular
member comprises at least one deformable portion that can be deformed to make the connection

15 between the coupler and the screen section or other component, e.g., an inflow control device
and the base pipe.

The coupler can be placed over one end of a lower screen section and over one end of an
upper screen section, or over an end of another component of the gravel packing completion, or
simply placed in contact with the base pipe. After assembly of the coupler to the screen

20  section(s) or other component, a swage device is then moved over the outer wall surface of the

annular member causing the deformable portions of the annular member to deform. In so doing,

the now deformed portions of the annular member secures the coupler to the two screen section

ot



WO 2009/ 088620PCM52008/ 086154 ends and t he base pi pe, the one screen
section end and the end of the other conponent of the gravel packing
conpl et i onWORR00%183¢28se pi pe, or one screen end to the bBESHUpHNH086154
Al t hough the terns "upper” and "lower," as well as "above" and

"bel ow," may be used herein to describe the orientation of one
conponent relative to another conponent, and the 5 Figures show the
orientation of the various structures shown therein in an "upper" and

"l ower " efdsl #dtthé base, pipd, thé ohidsddeensstemSéndamdithebnd BLHR R IcoRpbient of the
conpl etion may be oriented horizontally. Thus, the terns "upper,"

| over, grabalaveing caRfleliGPOANE b8 plisaft dELGL % i ik ipdler st ood as
not limting the gravel pack conpletions disclosed herein to a .
vertical of | QRhIAS terhOBRIEE BESTELEM N GF (LRANMGERY costowPl iy B Lha

a partial perspective vie one specific odi nent of ret-al ner

menber oup di scl o herein Fl G is a rtial
per spec?i %3@ t\l‘} i %%E%I?e %1%0 rﬁegl?anglgé)gi ?‘Fc“&%%%%ﬂt r‘rrglﬁéveofo ?"ﬁ‘gﬁ?e@ﬁpﬁg‘?ﬂt’ and the
menbgr ar coupl er. di scl osed _herein. 15FI G is a crass-sectional,. ,
U ovs or PienE B s oadRe. of Ml ot drichbethond faeh oap HweE” R Tower
adj acent _screen_sectjions, and around a base pipe prior to heing .
swaged. orientatiopy i1s tp hesunderstond that the gravel pack @wnithnﬁaasebwmwedgqom@lly-
2 shown_di sposed between two ends of adjacent screen sections and
around AMade tEmc uppersT “lpwenig ‘abalgyeands delavgt astused hesingse toche unslerstaod s
are secured together. 20FIG 5 is a cross-sectional view of the
coupl er neflinfiting the geavelwack icepplstiehsishisclasedhhareis tea sentital arisutpiges. sect i on
and an adj acent inflow control device and around a base pipe after
bei ng swaged so that the screen section and the inflow control device
are secured together.

10 BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a partial perspective view of one specific embodiment of the retainer member or
coupler disclosed herein.

FIG. 2 is a partial perspective view of another specific embodiment of the retainer
member or coupler disclosed herein.

15 FIG. 3 is a cross-sectional view of the coupler of FIG. 2 shown disposed between two
ends of adjacent screen sections and around a base pipe prior to being swaged.

FIG. 4 is a cross-sectional view of the coupler of FIG. 2 shown disposed between two
ends of adjacent screen sections and around a base pipe after being swaged so that the two screen
sections are secured together.

20 FIG. 5 is a cross-sectional view of the coupler of FIG. 2 shown disposed between one end

of a screen section and an adjacent inflow control device and around a base pipe after being

swaged so that the screen section and the inflow control device are secured together.



WD 2009/ 088620PCT/ US2008/ 086154 FIG 6 is a partial perspective
vi ew of another specific enbodi nent of the retainer nenber or coupler
di scl osed Weér28094188620 FIG 7 is a cross-sectional viPkuUr/o$2008086154
coupler of FIG 6 shown di sposed agai nst an outer wall surface of a
base pipe as an end term nation of one end of a screen section so
that the end of 5 the screen section is secured to the base pipe.

VWhile the invention will be described in connection with the
preferred enbmsli 88 tSpariidl PréecthR wee}eéﬁwa%rt adifit tenibddineht bPite) d@4ner
tolimt the invention to that enbodi nent. he contrary, it is

i nt ended e QV@uplRt is@bdeBhBRIH. ves, modifi catl ons, and equival ents,
as may be lincluded within the spirit and scope of the invention as

e 'e?fr’ngynzw St e i T e R
l _
surtace "3l 605 @%ﬁm&%?% coa J3hiion oF 8 cwd 36 Seaek Haon Sfhaths e of

32 afd axis 34 e 40, i S dl?ﬁ osed i ntermedi ate between upper end
23 15 aftf SFGHRTeC ?l'blls Sc"é?dotﬂdh‘? gplp\%all surface 24 and, thus, extends
i nwardly toward axi s 34 of annular member 22. As shown in FI G 1,
flange 40 is"dvls e wyention; ‘H‘Iusl%“a‘iﬂswméﬁm!fﬁ%@? with dheoprefemgd (cahedimenis, it
25 along inner wall surface 24. However, it is to be understood that
flange Wil baynderstapd gt ddisney intirded thdimibthe upetion da dha ZmbodinkanteOn the
end 25 as desired or necessary to facilitate connection of the gravel
pack conpitery, dh ic oviguindrie cowert dlk abersatives,pmodifiostiasoamd equitlen®, Gs rhay be
but discussed in greater detail below) of the gravel pack conpletion.
Fl ange #@lidedvithiashe spirétrand scbpé2f thedhvenitibn modefined byhe applindedéleinsof

annlil ar nenber 22. In the enbodinent of FIG 1, inner end 42

conp¥i ses gripping nenber 44. As shown in FIG |, gripping nenber 44
is an inner diameter flange 45 or "foot" attached to or forned

integral with DETAILED DESCRIPTION OF INVENTION

Referring now to FIG. 1, retainer member or coupler 20 comprises anmlar member 22
having upper end 23, lower end 25, inner wall surface 24, outer wall surface 26, deformable
portions 28, 30, bore 32 and axis 34. Flange 40 is disposed intermediate between upper end 23

13 and Jower end 25 along inner wall surface 24 and, thus, extends inwardly toward axis 34 of
annular member 22. As shown in FIG. 1, flange 40 is disposed equidistant between upper end
23 and lower end 25 along inner wall surface 24. However, it is to be understood that flange 40
may be disposed any where between upper end 23 and lower end 25 as desired or necessary to
facilitate connection of the gravel pack completion component to the base pipe (not shown in

20  FIG. 1 but discussed in greater detail below) of the gravel pack completion.
Flange 40 includes inner end 42 that defines an inner diameter of annular member 22. In

the embodiment of FIG. 1, inner end 42 comprises gripping member 44. As shown in FIG. I,

gripping member 44 is an inner diameter flange 45 or “foot” attached to or formed integral with



WO 2009/ 088620PCT/ US2008/ 086154 fl ange 40 to form bore 32. I|nner

di aneter flange 45 has an arc-shape that is concentric with annul ar
menber 22 WOA208%088428 r eci procal in shape to the outer WedT/USNF RG4S Of
a tubul ar nenber, such as a base pipe (not shown in FIG 1 but

di scussed in greater detail below) disposed through bore 32 of

coupler 20. Gipping nenber 44 facilitates gripping the base pipe
when di sposed 5 through bore 32. Wckers 47, threads (not shown) or

ot her griiaRgd B0 t@ FRREBIE 30RYnRS EHnSeShrlzaUSNds 8k aRPINASe RIS onfdhid Owith
i ncrease the grip of gripping nenber 44 to the base pi pe. I'n
the emboghiiEtheRHRW ahd chil §2 redi : ' '

gri ppi ng nenber 44 forrrg a&cﬁ r8{03%161?%&&%2?t@?ﬁtgﬁ%’%g%%%%??@gﬁg?@gm
in FIG I ' gﬁ[’rﬁ d lde_a plurali of. flange
porti oné?a(gjo%s gg @gﬁg (1{502 Sl?s owrr11Jt Ilghl b‘?t(i& {’%iéﬂ%‘ glegtgroésjeé%i l?egéol}pa‘{l?pfsﬁi%ough
al ong i pner | syrface.24. Each, fl ange..portion.50 2 1S set apart
Fr om-t h&ofe3A of §ouRlSE 2o b ebe, ASREI e gbing e Die ps VT Bposed
i ncl Bde gri ppi n er 5 8, .60 respectively, which taken together
f or m botoudl borgas %&%‘éﬂ 276@?%% (ot Sha AL P9 theRsPRIEeIermaRs oy B isposed
transferring forces fromthe swage (not shown) used to force .

def or maflos8 SpBPing Bisebepd4 onerasg e Eip of igsippiss sembsr 4 wihebasgpipgi |

bel ow, through inner wall surface 24 of annular nmenber 22, and into
15 gri ppi ng fetdbembodigensghowatn FEG. I fliapgs 4histatsenghepieceriophat(guipping mwwber
in FIG 2, but discussed in greater detail below. The "spoked"

cent er é# farmmuh airclee nineanodier aindbodimidno Vikustatad lia FIG] dyfladpeciighy sepmphted to
20 in enbodi nents where the base pipe is not perforated. As discussed

above, aruvideaa phweative bf ZAngenpdrtickesso) SR pambbd ¢shoontinFGS28.4) Adpbsed radially
facill itate securing one or nore screen sections or a screen section

and an adhgasei waldvafach2aKEagh Athge PORIOA DO RRBNPAR HorSHhe RedFladge portion
i nflow control device to a base pipe of the gravel packing

fﬁ gplFletg Bsr? gl;)t ﬁés.t gg&?%é;p%rﬁg%ﬁqum 4 Rekulit BRSpiRSmenePSE s8IGMk A0k, Which

taken together form bore 32. The “spoked” center of annular member 22 facilitates transferring

forces from the swage (not shown) used to force deformation portions 28, 30 inward as

discussed in greater detail below, through inner wall surface 24 of annular member 22, and into

15 gripping members 56, 58, 60 for gripping the base pipe (not shown in FIG. 2, but discussed in

greater detail below). The “spoked” center of annular member 22 also allows annular flow
through coupler 20 in embodiments where the base pipe is not perforated.

As discussed above, annular member 22 includes deformable portions 28, 30 to facilitate

securing one or more screen sections or a screen section and an adjacent gravel packing

20  completion component such as an inflow control device to a base pipe of the gravel packing

completion. Although, deformable portions 28, 30 are identified in the Figures as being discrete

portions of armular member 22, it is to be understood that annular member 22, as a whole, may

be deformable. In other words, annular member 22 may be formed out of a material that is



portions of annular nenber 22, it is to be understood that annul ar
menber 22, as a whole, may be deformable. In other words, annul ar
~menber 22 wi20bBReEWmed out of a material that is WO PCT/US2008/086154
2009/ 088620PCT/ US2008/ 086154 def or mabl e. Moreover, coupler 20, as a
whol e, may be forned out of a deformable material. Alternatively, one
or nore portions or structures of coupler 20 nmay be formed out of a
nondef ormabl e material, while deformable portions 28, 30 nay be

for med @eforfiblele et ,Ccotifle20,3ds-a WhélbRhy bORfintell oiPba BEfohh&US mdferial,
structures of coupler 20 may be for med out of one 5 defornable

mat er i alAlteMﬁhklﬁyd&{eoérniﬁ&leepo?ﬁ’éﬂs' RBruélres %@ Teboitd Qlt of a non-

anot her = def or nabl e materl al. I'n one partl rr%ﬁgl nment, coupl er

20 is fﬂE@ﬁﬂaﬁQ rHPAt é'tdeﬁ)frmgblﬁgo?éoﬁ%‘g 3%5111 eo%l fonggci Ll o g%eﬁnnable

to FIGS rave pac ng conp corrp ses Upper screen

| section ogprd ses outer shroud 82 ase e 8 dge
end cap nggenag Pﬁlﬁl%er,r%e Fitgre FOHEP O s %ﬁﬁlegé? Clienﬁ "éin?f&n’?)f one
Wh h d th|n | us, 88 bet ween
o S DRERTHRS ARSI R o BE o el By 80, DEC S
recess 89 alagng its outer wall surface In the enbodi nent  of

FI Gs. 34cfogpahjemajsaiaki hoereggicatar smbodicneat, seuRlemft isfeanadowmerplelely euhof a

section 90 conprlses outer shroud 92, base pipe 84, and cartridge end
cap 96 Kl serhis stegleess 98 al ong the outer wall surface of cartridge
end cap 96. Porous material (not shown), woven screen (not shown), or
wr apped wi r eR¢feoingsimowt) FiG§. bd, @i‘@pbg@ﬂingi Qohiphet'mnrﬂﬂOu&nﬁﬁisbmtlpmmcreen
outer shroud 82 and base pipe 84.
, section 80 comprises outer shroud 82, base pipe 84, and cartridge end cap 86 . Porous material
0  (not shown), woven screen (not shown), or wrapped wire (not shown) may be disposed within
annulus 88 between outer shroud 82 and base pipe 84. Cartridge end cap 86 includes recess 89
along its outer wall surface.
In the embodiment of FIGS. 3-4, gravel packing completion 200 also comprises lower
A screen section 90 comprises outer shroud 92, base pipe 84, and cartridge end cap 96 having
15
recess 98 along the outer wall surface of cartridge end cap 96. Porous material {not shown),
woven screen (not shown), or wrapped wire (not shown) may be disposed within annulus 99
between outer shroud 82 and base pipe 84.
Cartridge end caps 86, 96 may be secured to base pipe 84 through any method or device
known to persons of ordinary skill in the art.
20 Once assembled as shown in FIG. 3, a swage (not shown) is passed over outer wall
surface 28 of annular member 22 from upper end 23 to lower end 25 or vice versa. As swage is

moved along outer wall surface 28 of annular member 22, deformable portions 28, 30 are forced

inward toward axis 34. Deformable portions 28, 30, thus, force deformable portions 87, 97 of



Cartridge end caps 86, 96 may be secured to base pipe 84 through any
met hod or device known to persons of ordinary skill in the art.
200nce asswitioeHosde2oshown in FIG 3, a swage (not shownPCT/ASIIa%Es61H4
over outer wall surface 28 of annular nmenber 22 from upper end 23 to
| ower end 25 or vice versa. As swage is noved al ong outer wall
surface 28 of annul ar nmenber 22, defornmable portions 28, 30 are
forced inward toward axis 34. Defornable portions 28, 30, thus, force

def or makbgerRal 1dwi ScBén shiom 80, Y6) 1RQRMRES @3{9 ReeddskSR) 08/ &%%ééelgmgg 4),

and | ower screen sections 80, 90, respectively, into recesses 8

respect gk ﬂ'xe(@ag’e is‘%agssﬁf dvet oﬁt@?gﬁﬁ\@&‘?acla %8?%%3[%? 20V Secidh &S uéfek' Iz:md lower

surface 28, coupler IS secured to upper ower screen sectl ons

of " dof of AeE) SRRt 826 4 g Shel BiAhE, TR P PhBocilodls i hngRl ot

and | ower. scr.een sect i 580, .90 respecti yel into recess 89, 98, .

r espect LEBRYEOIE POTIOHG 2% “Rehd defogmalie Pritogs £, 97 of vhggr e IoRgr sesegmsttions
FI G 55, _in_anot her enbodi ment, gravel packing conpl etion, 300

conpri s ébsrb&arsweﬁvw, 8710 Z3685S e Bﬁéﬁsp%l‘@ Ys g@g%e agmeipldo BirEl el of

screen section 80 having the same structures as discussed above wth
respect to uBpring pewniosEBiY. nirganetherpramdiment, geavel peskinge pempletion 300
adj acent gravel packing conpletion conponent 110. G avel packing

conpl et FempIises bassanpmB4 anbequples BB wWisppyed alaag one zad afisdrednl seotioanotf haying the
device, however, it is to be understood that gravel packing

conpl et same sth@tures/asodisanssedatboes withnmespeetntd uppergcseen [seqimakdOnef FIGS. 2-4, and
conpl etion 300 desired or necessary as part of the gravel pack

conpl et banendohudihcepa gavaigpauking| @iipbtion woposdait 1100 Gracd] yriekng @6@Ektion
1121for receiving deformable portion 30 in the same manner as

di scoissesipdnentel 106s ghowibih BIG. di 33 Gn anHoVR 8GR 86vie) hewe v it isStH bE AGReretBod
of annul ar menber 22. 15 Contenporaneously with the swage deform ng

def by . . ! '
et or mﬁia@ﬁgfl pafifing CothpleQor ERPSSy bd ZnPbthel @HonfA o gxgﬂglgﬁégighg}cg@ﬁéa%on

conponent t he swage deforns defornmabl e portion

and def gggraQbiRd 359 ebQREard 4s ?fart ;bgﬁﬁ;}ég Rs;a?éle plér%ggl 1680n.8 Grafdi 3:&5]@8? gﬁla&%tl on

of cartridge end cap 86. Acco reen sectl

gravel packing AOTRIAI:IBSOTPPRE Meeh AeSmiBeYoithrl D RIRERIPGEL: as

discussed above, e.g., by sliding a swage over outer wall surface 28 of annular member 22.

15 Contemporaneously with the swage deforming deformable portion 30 into recess 112 of gravel
packing completion component 110, the swage deforms deformable portion 28 of coupler 20
and deformable portion 87 of upper screen section 80 into recess 89 of cartridge end cap 86.
Accordingly, upper screen section 80 and gravel packing completion component 100 are
secured to base pipe 34.

20 In another embodiment, shown in FIGS. 6-7, coupler 20 comprises annular member 22
having end flange 70 together with the other structures discussed above with respect to FIG. 2.

End flange 70 may be used to secure coupler 20 to another component (not shown) in the gravel

packing completion. Thus, end flange 70 may comprises threads (not shown) or other



201 n anot her enbodi nent, shown in FIGS. 6-7, coupler 20 conprises

annul ar nmenber 22 having end flange 70 together with the other

st ruct ur eswei 26e3088@0 above with respect to FIG 2. End PCHUSROSABOITAY

be used to secure coupler 20 to another conponent (not shown) in the

gravel packing conpletion. Thus, end flange 70 nmay conprises threads

(not shown) or other WD 2009/088620PCMJS2008/ 086154 attachnent

devi ces as desired or necessary to secure end flange 70 to the other

t ool st mitd@nBNBONERtas desired Hf hededaty YEkdouredend BhMR! TRt the Hthér! 6ol diring

end flange 70 may function as an end termnation to secure an upper

end of Q.mEsRAN Section, shown as screen section 90, to base pipe 84

(shown 5 in FIG 7 as being perforated), in gravel packing conpletion

400, where n QERRR i ! ] . f I
gltg&??eé%cur iy eﬁ‘gﬁdn #gﬁjg'zf%&ﬁo 7%%%5{ frl)lg&g)j{!gtaﬁ enfl lf'e%mmatlon

screen section. ase . € swage IS
passed ogver r I rf 26. of ~annul ar__nmenber in the s

rannor S8 i opt T SoRER o BoftBOR g Bre S R3n 57 b Boseipipe @ Bnown
def of mabl tiion 30 is f.ornmed, to, secure the per end of screen |,
sect 1 ontbEIh ] e e R fasiiR SR ehpekesbimplagn 0B ke B ples cponent i
FIGS. 3-4 %Qgﬁgefornablg gortion 28 is deforned forcin% end flange 70
into thdis egnt 28 §he HF dheoseresy sectinng eT @ aecurea4; flagee A t baseguiper 8 tthe
connected to base pipe 84. It is to be understood that the

i nvent i &fagesisrressed; oier dyter valhaurfaea 6 efetnmulas mdmben 22t nutdieiseme manner as
operation, exact materials, or enbodi nents shown and descri bed, as
modi f i cdistuseesl abodle suthi respleetto FIGB] 3-4bdn ap dangndeformablecpestion 3@ defortnbe to
art. For exanple, although flange 40 (and 15 fl ange portions 50, 52,
54) ar esshmthe tppen gndioBsoose deatiqn O iis thanaae franmar b disappel abane withveapect to
ends of annul ar nenber 22, flange 40 (and fl ange portions 50, 52, 54)

may Ge BIGH@4dnd deformeble @ortioni 28is, defbrard fritgendifife T ink® RN oui Gyall
as desired or necessary to facilitate securing coupler 20 to a screen

sect i ONg@facé 6fbasé pipk 89, GASTHL BRMIanglT0 85 Sindedtyd tolbase pipyention is

therefore to be Iimted only by the scope of the appended clains. 20
It is to be understood that the invention is not limited to the exact details of construction,
operation, exact materials, or embodiments shown and described, as modifications and
equivalents will be apparent to one skilled in the art. For example, although flange 40 (and
15 flange portions 50, 52, 54) are shown being disposed equidistance from the upper and lower
ends of annular member 22, flange 40 (and flange portions 50, 52, 54) may be disposed “off-
center,” i.e., close to the upper or lower end, as desired or necessary to facilitate securing
coupler 20 to a screen section or tool string component. Accordingly, the invention is therefore

to be limited only by the scope of the appended claims.

20



Cl ai ns: 1. A gravel pack conpletion conprising: a first screen
section having a first screen section end, a first screen section
bore, and a first screen section inner wall surface; a base pipe

di sposed through the first screen section bore, the base pipe having
a base pipe outer wall surface; a first cartridge end cap di sposed
along the base pipe outer wall surface and the first screen section
inner wal | surface, the first cartridge end cap conprising a first
recess dﬁgéﬁﬁ%d in a first cartridge end cap outer wall surface; and
a coupl er disposed over the first screen section end, the coupler
conpri si ng hrh gl packeenlction cagpisiigast one flange di sposed

al ong an lQm%mtmﬁbénsewﬁcniﬁnaﬁgHEEMHnmum&mcmenhmd afird at | east one

flange cont ackidg dREoaWHRE, MR 4 fisstlstaks @lctibhdnhasealdi pe, and a
first defor ?‘f‘ﬁ prtlon di sposed over the first recess so that
e

def ormati on rst or nabl. e tlonf flrst screen
section pord g‘&? I?lﬁf’ I’EH‘%"’EB%LE unﬁ bcrfe ﬂﬁi VP pack

conpl eti on ofthebasgdine IRERSi %SﬁePIE%QHF%'rW? FCconprises a first
coupl er enda ﬁrsdcartsdgerendmapphmosedmdiongﬂEba&esIIlp@@ﬂtﬁrrrabl e portion

bei ng di SpOS&dal@%Qﬁhﬁ@hﬁdtthetﬁira foreat sedigl Ameernehlhmak-t he second

gglrllto: er end rthé'rﬁ@& ﬂ@&ﬁ?c&lﬁ h@%%ﬁ?ﬁ@@@bsﬁef% mabl e
urt her
conpri sing a 3% rSEE% orlll%lf:% 8{r31éeﬁt %Il g%lcj)fged adj acent the

(oo
first screen ’éictl on the g?gvel ack conpl etion onent conpri sing
a conponenta ceupkss dispresed; evarihedesh Sereefsseitiong n@?er the gravel
pack conpl et |ctmmpdm-rqmnpn5n@m1 alm@l@omembenhmmgeatd@a&tu on of the
coupl er 1s digRogatbodRpobee atmpenémer walssirfeetdfahedef or mati on of
the second deforimble, DLt 1R aff REECEnA ARAES (cBRtRinghBeannul ar menber
'nto the COMRR crw%afl%ﬁﬁ%ée of'the base pipe, and a first deformable
portion disposed over the first recess so that deformation
of the first deformable portion forces a first screen sec-
tion portion into the first recess.
2. The gravel pack completion of claim 1, wherein the
coupler further comprises a first coupler end and a second
coupler end, the first deformable portion being disposed
proxunate 1o the first coupler end and the second coupler end
comprising an end flange having a second deformable por-
tion.
3. The gravel pack completion of claim 1, further compris-
ing
a gravel pack completion component disposed adjacent the
first screen section, the gravel pack completion compo-
nent comprising a component recess,
wherein the coupler is disposed over the gravel pack
completion component and a second deformable por-
tion of the coupler is disposed over the component

recess so that deformation of the second deformable
portion forces a portion of the annular member into
the component recess.



4. The gravel pack conpletion of claim3, wherein the gravel pack
conpl etion conmponent is an inflow control device. 5. The gavel pack
conpletion of claim1, further conpris- ing a second screen section
conprising a second screen section end, a second screen section bore
and a second screen section inner wall surface, the second screen ’

section bei ngéggggggggg%ggg}@glléleﬁofli SELIs3ET SERIRR6k @R and the base

pi pe bei ng di ] econd_sereen.: i bore; and a
second cart BFAGE RARK COPT PUG sEHRPBRY E%gl%bélzlz&gpzi %gmg(glte’r wal |
surface anddewieesecond screen section inner wall surfage, the second
cartridge end5cHhe gravel paclngompdasional ¢lavads fantbeoaeapiifr a second
cartridge e cap outer wall surface, wherein the coupler is disposed
over the Secoaggé&ic?&?eeﬁ?géma@@gpﬁﬂms@@@mmeﬁ@ém e portion of

e
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the coupler is disposed over f i
t he second def of’lﬁ‘i_lﬂ %‘?C&ﬁ < gcgi)ﬂ@rsé %ﬁ§ S&%élg%%&tei gangz)lr?ino(rjlf

into the secondsS§qidsgmner %’?ﬁﬁ%fﬁﬁﬂa\}gf’ %g‘(%ﬂ r%lq%eé ci%on of claim
1, wherein the beimggéisppsadhediaeciyitae first gcgs%ﬁ§%t5)111r§1;y§b§a aplurality
of flange portibase pipaibeiny disprsedationghdhetsecand|sreen 7. The
gravel packing g b apll claiml1, wherein the flange conprises a
oL PN e TO g jechlE PRI ITRAD s RERIIBhE dhabasepthe Il anel o
With the annul aP® ﬁﬁ%ﬂgutb%%%laHH@% cB8Rd 3Efeen@RBichNRhet S concentric
wall surface, the second cartridge end cap comprising a
second recess disposed in a second cartridge end cap
outer wall surface,
wherein the coupler is disposed over the second screen
section end and a second deformable portion of the
coupler is disposed over the second recess s0 that
deformation of the second deformable portion forces
a second screen section portion into the second recess.
6. The gravel packing completion of claim 1, wherein the
flange of the coupler is segmented having a plurality of flange
portions separated from each other by a slot.
7. The gravel packing completion of claim 1, wherein the
flange comprises a gripping member, the gripping member
comprising an inner diameter flange having at least one
wicker and an arc-shape that is concentric with the annular
member.
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