5 EXPANDED NON- BONDED MESH WELL SCREEN 10 | nventors: Aaron J. Bonner,

Jean- Marc Lopez and Stephen M Geci 15 BACKGROUND The present disclosure
rel ates generally to equipnent wutilized and operations perforned in
conjunction with a subterranean well and, in an enbodi nent descri bed
herein, nore particularly provides an expanded non-bonded nmesh well 20
screen. Wel|l screens are typically used to exclude sand and fornation fines
fromfluids produced from subterranean wells. Wiere wire nmesh is used as a

filter layer in a well screen, it has been found that bondi ng operations
(such as 25 wel ding and brazing) perfornmed on the wire nesh are detrinental
to the long-termuseful ness of the wire nesh. - 1 For exanple, the wire

mesh may be thus nmade nore susceptible to erosion. An attenpt has been nade
to address the problens associated with a bonded wire nmesh filter |ayer by
swaging 5 an entire screen jacket including the filter |ayer onto a base

pi pe. An overlap in a wap of the wire nmesh filter |ayer is used instead of
wel ding to seal the filter layer against sand mgration. However, this

met hod of swaging the screen jacket also inparts undesirable stress
concentrations 10 in the filter layer, which can lead to premature failure.

5
EXPANDED NON-BONDED MESH WELL SCREEN
10 Inventors:Aaron J. Bonner, Jean-Marc Lopez and Stephen
M. Greci
15 BACKGROUND

The present disclosure relates generally to equipment
utilized and coperations performed in conjunction with a
subterranean well and, in an embodiment described herein,
more particularly provides an expanded non-bonded mesh well

20 screen.

Well screens are typically used to exclude sand and
formation finesg from fluids produced from subterranean
wells. Where wire mesh is used as a filter layer in a well
screen, it has been found that bonding operations (such as

25 welding and brazing) performed on the wire mesh are

detrimental to the long-term usefulness of the wire mesh.



Therefore, it will be appreciated that inprovenents are needed in the art
of constructing well screens. These inprovenents may find use in well
screens which either do or do not have wire nesh filter layers. 15 SUWARY
In the present specification, systens and nethods are provided which sol ve
at | east one problemin the art. One exanple is described belowin which a
screen jacket is 20 expanded radially outward before being attached to a
base pipe. Another exanple is described belowin which sand mgration

t hrough | ongi tudi nal ends of the screen jacket is prevented using crinps at
the ends of the screen jacket. In one aspect, a nethod of manufacturing a
well screen 25 is provided by this disclosure. The nethod includes the

steps of : ;xpanding.at cheagi a Rord | on, g%epgt_}ﬁghgn%’&é qekel ool tRen

securing the screen jac onfo expandi ng step may i ncl ude
expandi ng t@ firPeapnl-ayer of the screen jacket. 2 The screen jacket may

i nclude an outer shroud. The _ expanding step may incl ude_expandi ng the
portion of theAnséFEEWPFahﬁétb%%@m%%@€i?ﬂ(ﬁéﬁﬁﬁ%ﬁﬂthﬁ ProAeMSut er shr oud.

Tﬂe eépan(iisggcib.@@dﬁﬁﬁtian@béﬁd@dmﬂﬂ} ngedher i0eat 13QicaUty Bwhbengut er ' ud
shroud_may be unexpanded in_the secuyi st ep. Tgﬁtse uring step_may include
ori npi By e B L5y SCORER DB FFhot STIMES ddRe(E IS GRYBASBER Be. The
crinping $tep pipe. An overlap in a wrap of the wire mesh filter

layer is used instead of welding to seal the filter layer

against sand migration. However, this method of swaging the

screen jacket also imparts undesirable stress concentrations

10 in the filter layer, which can lead to premature failure.

Therefore, it will be appreciated that improvements are
needed in the art of constructing well screens. These
improvements may find use in well screens which either do or

do not have wire mesh filter layers.
15
SUMMARY

In the present specification, systems and methods are
provided which solve at least cne problem in the art. One
example i1s described below in which a screen jacket is

20 expanded radially outward before being attached to a base
pipe. Another example is described below in which sand
migration through longitudinal ends of the screen jacket is
prevented using crimps at the ends of the screen jacket.

In one aspect, a method of manufacturing a well screen
25 is provided by this disclosure. The method includes the
steps of: expanding at least a portion of a screen jacket;
and then securing the screen jacket onto a base pipe. The
expanding step may include expanding a filter laver of the

screen jacket.



may include preventing sand mgration through a filter layer of the screen
j acket at the one or nore ends of the screen 10 jacket. A substanti al
portion of the screen jacket between the one or nore ends may remain
uncrinped after the crinping step. The securing step may include wel ding
the screen jacket to the base pipe at the one or nore ends of the screen 15
jacket, and the welding step may include welding to the base pipe an
unperforated end ring of at |east one of an inner drainage |ayer and outer
shroud of the screen jacket. The welding step nay al so, or alternatively,
include welding to the base pipe a perforated end of at |east one of the

i nner 20 drainage |ayer and outer shroud of the screen jacket I n anot her

aspect, a well _screen s ste rov1de whi ch_incl ude bas plpe and an
at | east partigﬁﬁyscéfﬁ nag %ﬁ f%%ﬁéﬁesﬁﬂr?ﬁﬁﬁﬁ e bag' pi pe. The
Screen | ackgtands ngx paegethapr uncltldebexm@ncpnsg tul'mgcbmdrh@f 2Hhebase pi pe.

The describedexaupies BLOYLIR 2nkE! LoSELEEN, SUPLEM MG diioul) radial Iy

conpact free”of undesira stress and strain concentratlons inits
filter erpagfinge§itePaffyt dnetvde oppPandinedhy andiadi wrawd -brazi ng in

its 305f| IRy ict@ eROkhirond BhyCBBVEAERPAn@SE BEaMduti®iy st@p .manuf act ure,
6) mechanically strengthened, and 7) which has enhanced sand filtering

capabilities. Theseecandiathetebembur £seladly ard ageing etefdt snodd ends
of the screen jacket onto the base pipe. The crimping step
may include preventing sand migration through a filter layer
of the screen jacket at the cne or more ends of the screen
10 jacket. A substantial portion of the screen jacket between
the one or more ends may remain uncrimped after the crimping
step.

The securing step may include welding the screen jacket
to the base pipe at the one or more ends of the screen
15 Jjacket, and the welding step may include welding to the base
pipe an unperforated end ring of at least one of an inner
drainage layer and outer shroud of the screen jacket. The
welding step may also, or alternatively, include welding to
the base pipe a perforated end of at least one of the inner

20 drainage layer and outer shroud of the screen jacket.

In another aspect, a well screen system is provided
which includes a base pipe and an at least partially
expanded screen jacket surrounding the base pipe. The
screen jacket is expanded prior to being positioned on the

25 base pipe.

The described examples provide a well screen system
which is: 1} radially compact, 2) free of undesirable stress
and strain concentrations in its filter layer(s), 3)
resistant to erosion, 4) free of welding and brazing in its

30 filtering portion, 5) convenient and economical to



objects will becone apparent to one of ordinary skill in the 5 art upon
careful consideration of the detailed description of representative

enbodi ment s herei nbel ow and the acconpanying drawi ngs, in which simlar
elements are indicated in the various figures using the sane reference
nunmbers. 10 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a schematic
partially cross-sectional view of a well system enbodying principles of the
present disclosure; 15 FIG 2 is an enlarged scal e cross-sectional view
through a well screen systemusable in the well systemof FIG 1; FIG 3 is
a further enlarged scale cross-sectional view of a screen jacket and base
pi pe of the well screen system 20 FIGS. 4A-F are schenmatic cross-sectional

views of 3l lLanal SCEeeRLEALKELa PRISLLUGII SN elhdTBY B sUREHLEN  the
wel | screen systenj FIGS. 5 5 are schenmat 1t Cross-sectional views of

t echni queenhgncsedcgendgfihtesengepapalekeitias t he base pipe; 25 and FIG 6
is a partially cross-sectional view of a _crinping tool usable in the
securing techni’§§€§ 8PIFPERST EagBures, VAN HEYIESERNSHiGY and

objects will become apparent to one of ordinary skill in the
5 art upon careful consideration of the detailed description
of representative embodiments hereinbelow and the
accompanying drawings, in which similar elements are
indicated in the various figures using the same reference

numbers.
10
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic partially cross-sectional view of
a well system embodying principles of the present

disclosure;

15 FIG. 2 is an enlarged scale cross-sectional view
through a well screen system usable in the well system of
FIG. 1;

FIG. 3 is a further enlarged scale cross-sectional view

of a screen jacket and base pipe of the well screen system;

20 FIGS. 4A-F are schematic cross-sectional views of
additional screen jacket constructions which may be used in

the well screen system;

FIGS. 5A&B are schematic cross-sectional views of
techniques for securing the screen jacket to the base pipe;
25 and

FIG. 6 is a partially cross-sectional view of a
crimping tool usable in the securing technigues of FIGS.
LA&B.



It is to be understood that the various enbodi nents described herein nmay be
utilized in various orientations, such as inclined, inverted, horizontal,
vertical, etc., and 5 in various configurations, w thout departing fromthe
principles of the present disclosure. The enbodi nents are described nerely
as exanpl es of useful applications of the principles of the disclosure,
which are not limted to any specific details of these enbodinents. 10 In
the followi ng description of the representative enbodinents of the

di scl osure, directional ternms, such as "above", "below', "upper”, "lower",
etc., are used for ~convenience in referring to the acconmpanyi ng draw ngs.
Representatively illustrated in FIG 1 is a well screen 15 system 10 which

enbodi es principles of the prﬁéﬁﬂiLEﬁiéﬁgégggﬁi NNS depicted in FIG 1, a
TR A TUb

wel | screen 12 has been interconnec ular string 14 (such as a

liner string qf i‘sp%gd?&fh{?&e%@éé‘@ %ﬁdéﬂf He NGRS hi¥aedmfied Wel lbore

16. The well screen 1lters sand aj ormation 20 fines out of fluid
f1 owi ng fCEFCEIPEENBETBAN1B2Y nP® Yhbllzedbulhrvastidusy ordertRé IRBEL screen

system 10 sarth @6t hadsigbdmangbacted) Neor il | wetaeal1l2 «as  deggai bed
bel ow provi de man%/lS advancenents in the art.. However houl d be clearly

. , JU s
25 under stGod 2EASESt FERHFPHER pF 885 of W1 I i3I 4786 1imited in any
way to therdetaplesi bEusheapedsent FiGcllosudeor Stenpmdodihmenwsl kbere 16

coul d be YnGasedear n2pelyNaL CexahIfe s £k LA 108 [gAYel Pagked. etc.
principles of the disclosure, which are not limited to any

specific details of these embodiments.

10 In the following description of the representative
embodiments of the discleosure, directional terms, such as
*above”, “below”, “upper”, “lower”, etc., are used for

convenience in referring to the accompanying drawings.

Representatively illustrated in FIG. 1 is a well screen
15 system 10 which embodies principles of the present
disclosure. As depicted in FIG. 1, a well screen 12 has
been interconnected in a tubular string 14 (such as a liner
string or a production tubing string) and positioned in a
wellbore 16. The well screen 12 filters sand and formation
20 fines out of fluid flowing from a formatiocn 18 into the

tubular string 14.

The well screen system 10 and methods of manufacturing
the well screen 12 as described below provide many
advancements in the art. However, it should be clearly

25 understood that the principles of this disclosure are not
limited in any way to the details illustrated in FIG. 1.
For example, the wellbore 16 could be uncased or open heole,
the screen 12 could be gravel packed, etc,

Referring additionally now to FIG. 2, an enlarged
30 detailed view of the well screen 12 is representatively



Referring additionally nowto FIG 2, an enlarged 30 detailed view of the
well screen 12 is representatively - 5 illustrated. In this view, the
construction of the well screen 12 nay be conveniently seen. The screen 12
i ncludes a perforated base pipe 20. Opposite |ongitudinal ends of the base
pipe 20 are 5 preferably provided with threads for interconnecting the well
screen 12 in the tubular string 14, but other connection neans nmay be used,
if desired. Surrounding the base pipe 20 is a screen jacket 22. The jacket
22 is used to filter the fluid flowwng fromthe 10 exterior to the interior
of the screen 12. Preferably, the jacket 22 includes multiple |ayers of
material, exanples of which are depicted in FIGS. 3-4F and descri bed bel ow.

outvard pildierEabaEs Ora PRISCEESD, Whe! QhdHER oD o BHELRRRECD L0 O N
t he jackeﬁCZEeapéﬁoﬁﬁVag@I906V@ﬁi?mh§Vﬁ%%ﬂbrations 24 through the base pipe

20, the opposite |ongitudinal ends of the gacket 22 are crinped onto the
base pipe, and THRefACtRBMehdsiBflifes jadd&tiomtehdded Piee KE -base pi pe.
Thi's procepposstdesehphbeddinat erdsfoid |yhdedomw JRefeern rgeaddi tional |y now

to FI 3, d I - i | .vi f ti f th |1
sor cen® 12 72 LoFagT SR rbel YL TR CRTT AT d o i A AT RRE e SO r T ous
| ayers nakield gpreke $@r éenthackebul@r smdintchdi4, but other

connection means may be used, if desired.

Surrounding the base pipe 20 is a screen jacket 22.
The jacket 22 is used to filter the fluid flowing from the
10 exterior to the interior of the screen 12. Preferably, the
jacket 22 includes multiple layers of material, examples of
which are depicted in FIGS. 3-4F and described below.

In one unique feature of the screen 12, the jacket 22
is expanded radially outward prior to being positioned on
15 the base pipe 20. After positioning the jacket 22
appropriately overlying perforations 24 through the base
pipe 20, the opposite longitudinal ends of the jacket 22 are
crimped onto the base pipe, and then the ends of the jacket
are welded to the base pipe. This process is described more
20 fully below.

Referring additionally now to FIG. 3, an enlarged scale
crogs-sectional view of a portion of the well screen 12 is
representatively illustrated. 1In this view, the various
layers making up the screen jacket 22, and their

25 relationship to the base pipe 20 may be more clearly seen.

In the example of FIG. 3, the screen jacket 22 includes
an outer shroud 26, a wire mesh filter layer 28 and an inner
wire wrap drainage layer 30. Each of these layers performs
at least one specific important function in the jacket 22,

30 but it should be clearly understood that the principles of



25 relationship to the base pipe 20 nay be nore clearly seen. 1In the
exanple of FIG 3, the screen jacket 22 includes an outer shroud 26, a wre
mesh filter layer 28 and an inner wre wap drainage |ayer 30. Each of
these | ayers perforns at |east one specific inportant function in the
jacket 22, 30 but it should be clearly understood that the principles of -
6 this disclosure are not limted to use of any particular |ayer or

conbi nation of layers in a screen jacket. The outer shroud 26 serves to
protect the screen jacket 22 during installation of the well screen 12,
during 5 operations such as gravel packing, etc. Preferably, the outer
shroud 26 is nade of a helically wapped perforated stainless steel

mat eri al , \ggi c%,islgrovi ded vvitg un erclflorated t ubul ar en .rirSJLgs 32 at its
opposi te &nds PIESIOEHES A7 N9b THRLFTF %} YSH &L Vs BATESCHL  he filtering
el enent \laiyelr excktodbsnaandn 60rbayenn fn rescreten jawdmtpassi ng  t hrough
the screen jacket 22. Preferably, the filter layer 28 is nade of a
relatively fin8hst alhkesshseed| 200 $erves @ rPr aeedn blier scresnTHecHehi nage

layer 30 servesiag aAstAtehta6e bet¥ReNelhediddrerid ayeiri2g and the base
pi pe 20, prowdl,n?l fl ow gaths for fluid exiting the filter layer to flow
into the BEFRGAREFOANCBA2E! TR haBRIC L, Shidt prpﬁ\ﬁf(ﬁrﬁéflé’ut fd support

for the ficiter kayend Prelerably, of he ikl dwds, 20-dppedr pa@ flosaffede of

Stainlesss %ﬁ%ﬁe@%rStSEQSEEXe¥QQPPQShich is provided with
unperforated tubular end rings 32 at its opposite ends (see
FIG. BA).

10 The filter layer 28 serves as the filtering element
which excludes sand, formation fines, etc. from passing
through the screen jacket 22. Preferably, the filter layer
28 is made of a relatively fine stainless steel wire mesh or

woven wire.

15 The drainage layer 30 serves as an interface between
the filter layer 28 and the base pipe 20, providing flow
paths for fluid exiting the filter layer to flow intoc the
perforations 24 of the base pipe, and providing outward
support for the filter layer. Preferably, the drainage

20 layer 30 1is made of stainless steel wire closely wrapped
helically about multiple longitudinally extending stainless

steel stays or rods.

Note that, in this example, the outer shroud 26 has
multiple inwardly extending dimples or protrusions 34 on its
25 inner surface 36. These protrusions 34 provide radial space
about the filter layer 28, so that the fluid can readily
flow between the perforated portions of the outer shroud 26
and the outer surface of the filter layer.

In addition, note that the filter layer 28 appears in
30 FIG. 3 to be made up of multiple layers. This is due to the



helically about nmultiple longitudinally extending stainless steel stays or
rods. Note that, in this exanple, the outer shroud 26 has multiple inwardly
extending dinples or protrusions 34 on its 25 inner surface 36. These
protrusions 34 provide radial space about the filter layer 28, so that the
fluid can readily flow between the perforated portions of the outer shroud
26 and the outer surface of the filter layer. In addition, note that the
filter layer 28 appears in 30 FIG 3 to be made up of nmultiple layers. This
is due to the - 7 fact that there is an overlap between circunferenti al
ends of the filter layer 28 in the area depicted in FIG 3. Wen
constructing the screen jacket 22, an initiaIIy flat rectangle of the

filter lay 2 led.into a shape, Wi th an av rIa betmeen
s o oot FPeREs i THR S SBeEH P EIHL g SRR g SH8n of  sand
or ot her cfelphies fiihteughavhe BB| ierthayere jepsiategutinr &JGi.risng the
circunferential ends to be welded or brazed together. Note, also, that the
screen j acket @@eﬁa§0§SF§P9FF09IVhelﬁﬁﬁﬁﬁnIJQQKﬁﬁﬂ2&Iﬂa@kﬁ@§§laklvh t he

filter |a)f@%@&eb'ﬂah@tlle”@fethéoﬂiB@érV‘lé}l‘bﬁ hes Rrotd1SieRNS 34 @n the inner
surfac the, outer s qalntlnate cont act betmeen t he

h
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bel ow the circumferential ends to be welded or brazed together.
Note, also, that the screen jacket 22 has a relatively
10 small radial thickness, with the filter layer 28 in intimate
contact with the protrusions 34 on the inner surface 36 of
the outer shroud 26, with intimate contact between the
filter layer and the drainage layer 30, and with minimal
radial clearance between the screen jacket and the base pipe
15 20. These desirable features are achieved as a result of
the unique construction process described below, in which
the filter and drainage layers 28, 30 are expanded within
the outer shroud 26 prior to positioning the screen jacket

22 on the base pipe 20.

20 Referring additionally now to FIGS. 4A-F, various
different constructions of the screen jacket 22 are
representatively illustrated. These additional examples of
the screen jacket 22 construction demonstrate that the
principles of this disclosure are not limited to any one

25 type of jacket construction.

In FIG. 4A, the jacket 22 is very similar to the
construction of FIG. 3, except that there are no protrusions
34 on the inner surface 36 of the outer shroud 26. The
various jacket 22 constructions described in this disclosure

30 may or not be provided with the protrusions 34, as desired.



the filter and drai nage | ayers 28, 30 are expanded within the outer shroud
26 prior to positioning the screen jacket 22 on the base pipe 20. 20
Referring additionally now to FIGS. 4A-F, various different constructions
of the screen jacket 22 are representatively illustrated. These additional
exanpl es of the screen jacket 22 construction denonstrate that the
principles of this disclosure are not limted to any one 25 type of jacket
construction. In FIG 4A, the jacket 22 is very simlar to the construction
of FIG 3, except that there are no protrusions 34 on the inner surface 36
of the outer shroud 26. The various jacket 22 constructions described in
this disclosure 30 may or not be provided with the protrusions 34, as
desired.
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the construction of FIG. 4B, except that the drainage layer

30 is preferably made of a relatively coarse stainless steel

10 pre-crimped wire mesh, which 1s not necessarily welded.
These examples demonstrate that various types of drainage
layers may be used in keeping with the principles of this

disclosure.

In FIG. 4E, two filter layers 28, 38 are used, with the

15 outer filter layer 38 preferably being made of a relatively
coarse stainless steel unwelded wire mesh or woven wire, and
with the inner filter layer 28 preferably being made of a
relatively fine stainless steel unwelded wire mesh or woven
wire. The screen jacket 22 of FIG. 4F is similar to the

20 construction of FIG. 4E, except that the drainage layer 30
is preferably made of a wire wrap instead of a perforated
tube. These examples demonstrate that any number and
combination of the layers may be used in keeping with the

principles of this disclosure.

25 Note that in FIGS. 4A-F there appears to be radial
space between each of the layers in the screen jacket 22.
These radial spaces may exist prior to expanding the jacket
22, but preferably after the expansion process there is no
radial space between the layers, thus providing for a

30 radially compact construction.



disclosure. In FIG 4E, tw filter layers 28, 38 are used, wth the 15
outer filter layer 38 preferably being nade of a relatively coarse

stainl ess steel unwelded wire mesh or woven wire, and wth the inner filter
| ayer 28 preferably being nade of a relatively fine stainless steel

unwel ded wire nesh or woven wre. The screen jacket 22 of FIG 4F is
simlar to the 20 construction of FIG 4E, except that the drainage |ayer 30
is preferably nmade of a wire wap instead of a perforated tube. These
exanpl es denonstrate that any nunber and conbination of the |ayers may be
used in keeping with the principles of this disclosure. 25 Note that in
FIGS. 4A-F there appears to be radial space between each of the layers in
the screen jacket. 22. T §¢e r adi spaces Xi rior t expandi ng t he
acket 25, butegeEFipanrganr apeFhe BREam Ty ol shereles RSt adi a
space bet weshntihmekayerssethusngr the dsemgedrorj k3l r2adital Ithec bagsact
constructigne 209y BeﬁrngﬁQQneggi\tréﬂpa:’ki])’ué%tte% Fl %?a X4Bo fe@gEleeS of

technlques or securin e screen Jacket 22 to the se pipe are
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engst ﬁfs tt&%dlaqk_@t 1a%a@a¢y05haaeah5 E@Qé a@i;ye izonvarsgddy oRbO thie hage pi pe 20,
an en

e the jacket _are ed to the e.pip it should
be clearl8F (n eﬁ?FgSH Pﬁﬁtwﬁiﬁﬁg F%c ﬂUﬁm§e3WFlﬁ§'F%€uqﬁaéﬁet to the
base pi pe aimparig usddrasoddsithetd. other techniques for securing the

jacket to the base pipe may be used as desired.

In FIG. 5A, the screen jacket 22 is similar to that
10 depicted in FIG. 4C. The drainage layer 30 has a tubular
unperforated end ring 40 at each of its opposite
longitudinal ends, similar to the end rings 32 on the outer
shroud 26. When the jacket 22 is welded to the base pipe
20, the end rings 32, 40 and the filter laver 28 are the

15 sgpecific elements which are welded to the base pipe.

In FIG. 5B, the outer shroud 26 is not provided with
the end rings 32, and the jacket 22 is similar to that
depicted in FIG. 4E. This example demonstrates that the end
rings 32, 40 are not necessarily provided in the screen

20 Jjacket 22, and that any configuration of the jacket may be

used in keeping with the principles of this disclosure.

Note that it is not necessary to weld the screen jacket
22 to the base pipe 20 if the crimping operations are
properly performed. The crimping operation preferably seals
25 the ends of the screen jacket 22 against sand migration and
secures the jacket to the base pipe 20, so that welding is
not strictly necessary. For example, it will be appreciated
that in the configuration of FIG. 524, the crimping of the
filter laver 28 between the outer shroud 26 and drainage

30 layer 30 prevents migration of sand or other debris

- 10 -



In FIG 5A, the screen jacket 22 is simlar to that 10 depicted in FIG 4C.
The drai nage | ayer 30 has a tubular wunperforated end ring 40 at each of its
opposite longitudinal ends, simlar to the end rings 32 on the outer

shroud 26. Wen the jacket 22 is welded to the base pipe 20, the end rings
32, 40 and the filter layer 28 are the 15 specific elenents which are wel ded
to the base pipe. In FIG 5B, the outer shroud 26 is not provided with the
end rings 32, and the jacket 22 is simlar to that depicted in FIG A4E.
Thi s exanpl e denonstrates that the end rings 32, 40 are not necessarily
provided in the screen 20 jacket 22, and that any configuration of the

j acket may be wused in keeping with the principles of this disclosure. Note

that it i§oagh N8G8I3RLYLLR,MEdhboIRaLSeN JASKEL 2 Lackhgohase pipe 20

if the crinprng operations are properly per e Crinplng operation
pref er abl yed€ahg .25 the ends of the screen jacket 22 against sand mnigration
and secures the jacket to the base, pipe 20, so that welding is _not
strictly neces§§P§9rFBFYexéﬁﬁl%Flmﬁlﬂﬁlqp%ﬁﬁ%kﬁﬁééﬁéF%EOIFﬁ%tWFﬁhPHE
confi gur atin@cohgFkGosbAntifelorinpidgsad Ideld idft et deayernd8shenwaen the

out er shraud,26 and drai pa 30 |l ayer.3 revents magrat.ion of sand or other
Gobri <5 30t AT el RE FICDATtah 1T ayid e S ERG . AT hYeR0f or

vel di ng. Pmeféealfliyferhdagernp8ng DpeFEEi on iss quemdmgedoailt BK@uwhithduci ng
substantlﬁgbybbnﬁggasgg L§¥§£§a9£o§$ff%§mﬁﬂ9m§%m% %rimping operation

is representatively illustrated.

The crimping tcool 42 is positioned on the ends of the
10 screen jacket 22 in succession after the jacket is
appropriately positioned on the base pipe 20. Pressure
applied via a connector 44 biases a piston 46 downward as
viewed in FIG. 6, thereby downwardly displacing an
internally tapered collet housing 48.

15 This downward displacement of the collet housing 48
causes segmented collets 50 to displace radially inward.
With the collets 50 positioned radially outward of the end
of the screen jacket 22, this inward displacement of the
collets will cause the end of the screen jacket to be

20 crimped radially inward.

Shoulders 52 on the collets 50 are radiused to prevent
causing significant stress concentrations in the area
between the crimped and uncrimped portions of the jacket 22
ends. Pressure may then be applied via another connector 54

25 to upwardly displace the piston 46 and collet housing 48,
thereby allowing the collets 50 to spring back radially

outward.

In a preferred method of constructing the well screen

12, the following steps are performed in the listed order:
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5in the layers of the screen jacket 22, and particularly so in the filter
layer 28. In FIG 6, a crinping tool 42 which may be used to satisfactorily
performthe crinping operation is representatively illustrated. The
crinping tool 42 is positioned on the ends of the 10 screen jacket 22 in
succession after the jacket is appropriately positioned on the base pipe
20. Pressure applied via a connector 44 biases a piston 46 downward as
viewed in FIG 6, thereby downwardly displacing an internally tapered
coll et housing 48. 15 This downward di spl acenent of the collet housing 48
causes segnented collets 50 to displace radially inward. Wth the collets
50 positioned radially out war d of t he end of the screen jacket 22, this

i nward displac cause_ .t he end of, the screen jacket
Phar 5LV nSRYEE Bhold v Bo Y FRE ol

to be 20 crlnpe F nwat ol'fets 50 are

radi used m@nguevened bmusohgleggntflmﬁwnasmﬂa§§nuﬂnmwﬁrat|ons in the area
bet ween the crlnped and uncrinped portions of the jacket 22 ends. Pressure
may then be appli drorafgrenhépl corhectortsy g ey dgwerd2? arspl ace t he

pi ston 46 RRdi1epbkat housing 48, thereby allowing the collets 50 to spring
back radially outward. In a preferred nmethod of constructing the well
screens 12, the)f ghkowiDgest eppgenr 28 piy finidted Iidd tiked itsfeednoegdenr - 11 1)

The fllter I%%e Ougegesgrcug y%re mesh) is

4) The drainage layer 30 is installed into the interior
of the filter layer.

5} The drainage layer 30 and filter layer 28 are

10 expanded radially outward at least until the filter layer
contacts the inner surface 36 of the outer shroud 26, and
all of the layers are in intimate contact with their
adjacent layer(s}). Further expansion can be used to
radially ocutwardly expand the outer shroud 26, if desired,

15 which may be useful to “size” the outer shroud, for example,
to compensate for manufacturing tolerances. The expansion
process may be accomplished by drawing, pushing or otherwise
forcing a conical drift or mandrel through the interior of
the drainage layer 30, by pressurizing an inflatable bladder

20 or membrane within the jacket 22, or by any other expansion
technique. Before the expansion step, the jacket 22 has an
interior dimension (e.g., an ID) less than an exterior
dimension (e.g., an OD) of the base pipe 20, but after the
expansion step, the jacket interior dimension is equal to or

25 greater than the exterior dimension of the base pipe.

6) The expanded screen jacket 22 is positioned on the
base pipe 20.

7} The ends of the screen jacket 22 are crimped onto

the base pipe 20.

- 12 -



conditioned by rolling it into a tubular shape. 2) Crcunferential ends of
the filter layer 28 are overlapped. 5 3) The filter layer 28 is installed
into the interior of the outer shroud 26. 4) The drai nage | ayer 30
installed into the interior of the filter layer. 5) The drai nage | ayer 30
and filter layer 28 are 10 expanded radially outward at |east until

| ayer contacts the inner surface 36 of the outer shroud 26,

of the layers are in intinmate contact with their adjacent |ayer(s).

filter

expansi on can be used to

desi red,

mandr el

t hrough 't

is

t he

and all
Furt her

radi ally outwardly expand the outer shroud 26, if

15 which may be useful to "size" the outer shroud, for exanple, to
conpensate for manufacturing tol erances. The expansi on process nay

accorpl i shed by, diaui BiasPYBNENG 0L, QLRSI AR SOLGINGA ok GaLndr

e interior o ai nage |l ayer 3 by pressuriz

be
ft or
ing an

i nfl at abl ®a5La8def 28-or nenmbrane within the jacket 22, or by any other
techni que. Before_t expansi on step, the jacket 22 has an
interior di nenditoRa¥eng¥, Panfpbiy| ThAF oh ateringr 2B9iV®ension (e.g., an
OD) of thelibadesprpep2Oyviligs adheradiencanqansiten tdieeprtt & | acket

expansi on

di nensj
pi pe.

0
)

ndgeganakibe oL 25 grealer than Lhe exteri g diension of t

arxr .
e expanded Screen jacket 22 i positiore ase p

7) The endxapblesepseovédn packél 20reew systgredlomthdch is radially

10

15

20

25

30

compact, free of undesirable stress and strain
concentrations in its filter layer(s), resistant to erosion,
free of welding and brazing in its filtering portion,
convenient and economical to manufacture, mechanically
strengthened, and which has enhanced sand filtering

capabilities.

The above disclosure provides a method of manufacturing
a well screen 12 which includes the steps of: expanding at
least a portion of a screen jacket 22; and then securing the
screen jacket 22 onto a base pipe 20. The expandlng step
may include expanding a filter layer 28 of the screen jacket
22.

The screen jacket 22 may include an outer shroud 26.
The expanding step may include expanding the portion of the
screen jacket 22 outward into contact with the outer shroud
26. The expanding step may include expanding the outer
shroud 26. The outer shroud 26 may be unexpanded in the

securing step.

The securing step may include crimping one or more ends
of the screen jacket 22 onto the base pipe 20. The c¢rimping
step may include preventing sand migration through a filter
layer 28 of the screen jacket 22 at the one or more ends of
the screen jacket. A substantial porticon of the screen
jacket 22 between the one or more ends may remain uncrimped

after the crimping step.
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t he base pipe 20. - 12 8) The ends of the screen jacket 22 are welded to
the base pipe 20. It may now be fully appreciated that the above

di scl osure provi des many advancenents to the art of 5 constructing well
screens. In particular, the described exanples provide a well screen system
10 which is radially conpact, free of undesirable stress and strain
concentrations inits filter layer(s), resistant to erosion, free of
wel di ng and brazing in its filtering portion, 10 conveni ent and economi cal
to manufacture, mechanically strengthened, and whi ch has enhanced sand
filtering capabilities. The above discl osure provides a nethod of
manufacturing a well screen 12 which includes the steps of: expanding at
15 least a por&hon gé gagcreen j%gkegmﬁ_ Aan %l%hen curing the Ele reen
jacket 22 onto a4 base” P THY eXpyandicnd Sefd v tncFad exp %hding a
filter | ayért28thé bhee sm@@nm atkkethe 2e merr@cleeend}saolfethezsqaqem ncl ude

an outer shreud, ZQnd £0: The1 expandi i4g n%lyelﬁln@i)éd'enﬁzwﬁ?cnsxE@nghﬁgbégé’ portion

of the scCreen_ jacket 22 outward I1nto contact wiwth the outer roud 26. The
expandi ngPiPEp2 el i WEPHHECEXRMIHY T JdtrelC ShrdGdLleestTRBe0REer shroud
26 nays beavngxpandetainaddelager Bi thdiRzer2ghtbadsesubifnghet epragy i ncl ude
crinping one OE Egre %ﬂgsweldlng step may also, or alternatively,
1nclude welding to the base pipe 20 a perforated end of at
least one of the inner drainage layer 30 and ocuter shroud 26

of the screen jacket 22.

10 Also provided is the well screen system 10 which
includes a base pipe 20 and an at least partially expanded
screen jacket 22 surrounding the base pipe. The screen
jacket 22 is expanded prior to being positioned on the base

pipe 20.

15 The base pipe 20 may be unexpanded when the expanded

screen jacket 22 is positioned on the base pipe.

At least one end of the screen jacket 22 is crimped
onto the base pipe 20. A substantial portion of the screen
jacket 22 may be uncrimped. A crimp at an end of the screen

20 Jjacket 22 may exclude sand from migrating through a filter
layer 28 of the screen jacket at the crimp. An outer shroud
26 of the screen jacket 26 may be perforated at the crimped

end of the screen jacket.

The filter layer 28 may contact the outer shroud 26 due
25 to expansion of the screen jacket 22. The outer shroud 26
may be expanded or unexpanded when the screen jacket 22 is

positioned on the base pipe 20.

The screen jacket 22 may not be welded to the base pipe

20 during sand-screening use of the well screen system 10.
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of the screen jacket 22 onto the base pipe 20. The crinping step may

i nclude preventing sand mgration through a filter |ayer 28 of the screen
j acket 22 at the one or nore ends of the screen jacket. A substantial
portion of the screen 30 jacket 22 between the one or nore ends nay remain
uncrinped after the crinping step. - 13 The securing step may include

wel ding the screen jacket 22 to the base pipe 20 at the one or nore ends of
the screen jacket, and the welding step nmay include welding to the base
pi pe 20 an unperforated end ring 32, 40 of at |east one of 5 an inner

drai nage | ayer 30 and outer shroud 26 of the screen jacket 22. The wel ding
step may also, or alternatively, include welding to the base pipe 20 a

per f or at ed end f gtrséeast one of ﬁiﬁ; gfner rai nage lﬁé 30 and out er
shroud 26 of Phec2eFEen T K27 s priovirded PEthe {eT I screen
systen110cahe&hl ¢ oot idkesa il draseft gilpe 2@ vandeanraptieastipartial |y expanded
screen Ja?EBEe@@n@%ﬁ{@é"@h}S&iH&% e@hdﬁlq%;as%r%%&s%@ théEkﬁ% g2 18

expanded prior to being posit]one e base pipe 20
may be unBRPakéedt e tEl‘f%dje&lﬁ%ﬁﬁiecﬁu%sd%léélﬁljo%kefieé?tﬂgnﬁosﬁ{liioned on the
base pi peotAtr| eashgosem@ntbofmide screrid a@Iéetlfza éﬁ]b@ﬂhﬂ@ﬁds oah® the

base plpe 20 substantlal ortl qn of the en ackeﬁrg
uncrlnped canp IS Ah et %e SCTr&E&n © 0t chgﬁnﬁip ga¥ﬁﬁe sand
fron1nigrateﬁgnthdgﬂghoaufeltekccordlngly, the foreg01ng detalled
description is to be clearly understood as being given by
way of illustration and example only, the spirit and scope

10 of the present invention being limited solely by the

appended claims and their equivalents.
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| ayer 28 of the screen jacket at the crinp. An outer shroud 26 of the
screen jacket 26 may be perforated at the crinped end of the screen jacket.
The filter layer 28 may contact the outer shroud 26 due 25 to expansion of
the screen jacket 22. The outer shroud 26 nay be expanded or unexpanded
when the screen jacket 22 is positioned on the base pipe 20. The screen

j acket 22 may not be wel ded to the base pipe 20 during sand-screening use
of the well screen system10. - 14 O course, a person skilled in the art
woul d, upon a careful consideration of the above description of
representative enbodi nents, readily appreciate that many nodifications,
addi tions, substitutions, deletions, and 5 other changes nmay be nade to

t hese specific ogdj such changes are within the scope of the
princi pl es of g$g§£%fmﬁgnﬂ?osure Accordingly, the foregoing detail ed
description is to be clearly understood as being given by way of
illustration and exanple only, the spirit and scope 10 of the present

i nvention being. |InAtﬁQt§@ﬁe$y i e-apkerdedwehal Beraed,t Bakr equival ents.
- 15 WHAT Iﬁg&LAINED A net hod of manufacturing a wel | screen, the

met hod cofffi ﬁo?ﬂﬁl§%%%st%ﬁ SEPRK fHndi ng at | east a portion of a screen

j acket; and then sg curlng ihe screentéacket Qnto_a base ige.
5 eXpan edst portion of sCtreen jacKet; and

then securing the screen jacket onto a base pipe.

2. The method of claim 1, wherein the expanding step
further comprises expanding a filter layer of the screen
10  jacket.

3. The method of claim 1, wherein the screen jacket
comprises an outer shroud, and wherein the expanding step
further comprises expanding the portion of the screen jacket

15 outward into contact with the outer shroud.

4. The method of c¢laim 3, wherein the expanding step
further comprises expanding the outer shroud.

20 5. The method of claim 1, wherein the securing step
further comprises crimping one or more ends of the screen

jacket onte the base pipe.

6. The method of claim 5, wherein the crimping step
25 further comprises preventing sand migration through a filter
layer of the screen jacket at the one or more ends of the

screen jacket.
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2. The nethod of claim1l1, wherein the expanding step further conprises
expanding a filter layer of the screen 10 jacket. 3. The nethod of claim1,
wherein the screen jacket conprises an outer shroud, and wherein the
expanding step further conprises expanding the portion of the screen jacket
15 outward into contact with the outer shroud. 4. The nethod of claim 3,
wherein the expanding step further conprises expanding the outer shroud. 20
5. The nmethod of claim1l, wherein the securing step further conprises
crinping one or nore ends of the screen jacket onto the base pipe. 6. The
met hod of claimb5, wherein the crinping step 25 further conprises
preventing sand mgration through a filter |ayer of the screen jacket at
the one or nore ends of the screen jacket. - 16 7. The nmethod of claimb5,
wherein the securing step further conprises welding the screen jacket to
the base pipe -at t 0 [ e f ] , erein 5
the wel ding step fu??ﬁ HgtBOdF?§e§f§e dQ &%5%%%“3‘ﬂb SEgijlﬁgiamg:%quﬁgerforated
end ring dlurgheregoMpEAEesf wahdnngethedwarmejacdsﬁetr tndhsutesesipiogd of the

screen | ackettheB onthermbkadeffisChai phd, s ei b die sestd Wi stigp 10
further co rlsgs wel di ng the ﬁcreenmhgcket tgH%pe base at .the one or
nore enrds @§€FeéﬁegaéH€F CEnGOMRET BFH W e el TR ﬁ&ﬁéﬁﬁﬁef@FPﬁer
conpri ses awelulipeg fowatkd baserphpeof at least one of an inner

drainage layer and outer shroud of the screen jacket.

8. The method ¢f claim 5, wherein the securing step
10 further comprises welding the screen jacket to the base pipe
at the one or more ends of the screen jacket, and wherein
the welding step further comprises welding to the base pipe
a perforated end of at least one of an inner drainage laver
and outer shroud of the screen jacket.

15
g, The method of claim 5, wherein a substantial
portion of the screen jacket between the one or more ends
remains uncrimped after the crimping step.
20 10. The method of c¢laim 1, wherein the screen jacket

includes an outer shroud, and wherein the outer shroud 1is

unexpanded in the securing step.
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a perforated end of at |east one of an inner drainage |layer and outer
shroud of the screen jacket. 15 9. The nethod of claim5, wherein a
substantial portion of the screen jacket between the one or nore ends
remai ns uncrinped after the crinping step. 20 10. The nethod of claim1,
wherein the screen jacket includes an outer shroud, and wherein the outer
shroud is unexpanded in the securing step. - 17 11. A well screen system
conprising: a base pipe; and an at |east partially expanded screen jacket
surroundi ng the base pipe, the screen jacket being expanded 5 prior to
bei ng positioned on the base pipe. 12. The well screen systemof claim11,
wherein the base pipe is unexpanded when the expanded screen jacket is
positioned on qu bas%eggpe.rlonlg.sng wel | screen system of claim 11,
wherein at |east one"énd 8f the s%r%en’j%ﬁﬁ%ﬁ %sg%Tinped onto the base

pi pe. 15 14. Tgebygglpiﬁggegnaysten1of claim 13, wherein a substanti al
portion of the screen’jacket 1s uncrinped. 15. The well screen system of

claim 11, wher@inna2 GehER BhraDa®Md Ofpififed Qi aglkaletexcl udes sand from

20 mgrating throygh a filter |ayer of the screen _jacket at the
9 sé%roundg%g the base p?ge, the screen jacKet being expanded

5 prior to being posgsitioned on the base pipe.

12. The well screen system of claim 11, wherein the
base pipe is unexpanded when the expanded screen jacket is
positioned on the base pipe.

10
13. The well screen system of c¢laim 11, wherein at
least one end of the screen jacket is crimped onto the base
pipe.
15 14. The well screen system of claim 13, wherein a

substantial portion of the screen jacket is uncrimped.

15. The well screen system of claim 11, wherein a
crimp at an end of the screen jacket excludes sand from
20 migrating through a filter layer of the screen jacket at the

crimp.

16. The well screen system of c¢laim 15, wherein an
outer shroud of the screen jacket is perforated at the

25 crimped end of the screen jacket.
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crinp. 16. The well screen system of claim 15, wherein an outer shroud of
the screen jacket is perforated at the 25 crinped end of the screen jacket.
- 18 17. The well screen systemof claim1l, wherein a filter layer of the
screen jacket contacts an outer shroud of the screen jacket due to
expansion of the screen jacket. 5 18. The well screen system of claim 17,
wherein the outer shroud is unexpanded when the screen jacket is
positioned on the base pipe. 19. The well screen systemof claim 17, wherein
the 10 outer shroud is expanded when the screen jacket is positioned on
t he base pipe. 20. The well screen systemof claim1l, wherein the screen
jacket is not welded to the base pipe during sand- 15 screening use of the
wel | screen Syiygn]Thelgell screen system of claim 11, wherein a
filter layer of the screen jacket contacts an outer shroud

of the screen jacket due to expansion of the screen jacket.

5 18. The well screen system of claim 17, wherein the
outer shroud is unexpanded when the screen jacket is

positioned on the base pipe.

19. The well screen system of claim 17, wherein the
10  outer shroud is expanded when the screen jacket is

positioned on the base pipe.

20. The well screen system of claim 11, wherein the
screen jacket is not welded to the base pipe during sand-

15 screening use of the well screen system.

- 19 -



