VELL SCREEN FABRI CATI ON 10 The present invention relates
generally to equipnment utilized and operations performed in
conjunction with a subterranean well and, in an enbodi nent descri bed
herein, nore particularly provides inproved sand control screen 15
fabrication. Vel |l screens are used for a variety of purposes,

i ncludi ng sand control, proppant exclusion, wellbore support, and

ot her purposes. There is a need for well screens to be finely tuned
instrunments in performng their 20 functions, while being rugged
enough to withstand installation and use in a downhol e environnent.
Many conventional well screen designs have certain deficiencies which
conprom se their ability to satisfy these needs. Sone designs provide
highly accurate filtering functions, but are not sufficiently
rugged. Ot her designs are very rugged, but are not sufficiently
accur at e.® For exanple, in one typical well screen design, a 5 filter
jacket is constructed and then a base pipe is inserted within the
filter jacket, with a clearance existing between the base pipe and
the filter jacket. During installation and use, this clearance nmeans
that the . filter jacket is not adequately supported internally,

whi ch 10 | eads to damage a%ﬂf%&ﬂﬁﬂﬁ%ﬂk&ﬂ%ﬂ

10

The present invention relates generally to equipment
utilized and operations performed in c¢onjunction with a
subterranean well and, in an embodiment described herein,.
moxre particularly provides improved sand control screen

15 fabrication.

Well screens are used for a variety of purposes,
including sand control, proppant exclusion, wellbore
support, and other purposes. There is a need for well
screens to be finely tuned‘instruments in performing their

20 functions, while being rugged enocugh to withstand

installation and use in a downhole enviranment.

Many conventional well screen designs have certain
deficiencles which compromise their ability to satisfy

these needs. Some designs provide highly accurate



In anot her typical well screen design, a filter wire is wapped
around a base pipe, with spacer rods positioned between the wire and
t he base pipe. This nanufacturinm@bnethod produces a rel atively
rugged wel | screen, but 'Chet 15 wire wapping process is frequently

' t the b b t t dd th
pracess. - Fieiont 2anB o ByE G ot S A AReav oA e nobded.

in the art obtwet Ide&ﬁ@ﬁsmfamerqafhmd,l Buf:adfeylnla:@ guEfidingiiynci pl es
of the present 20 .invention, well screens and associated fabrication

met hods are BFE¥FAEd which sol ve at |east one problenlin the art. One
exanpl e i s described bel o |n whi ch_a fli er. portion wel | screen

is shrink fit ont'®Ta®Ba% g8 °Rf ot R e‘*"‘i’é‘eﬂegﬁ’r%d 3bel ow i n

whi ch thesfiltietepdcked is aﬁseeﬁsﬁwehedthémmbiasmps;wlﬂsed on the
base pi pe, and then an |nterfe&?gce fit between the filter portion

and the baseipPperacs "HEDIR ddie Tilter Jackehn il a-F1885 3168 i nventi on,
a nmethod of feabstoif begwaenedHe maeegkpas;tﬂaowadeﬂilt?&hejmdmd

i ncl udes the Steﬁ% of : Eg %idlgg a filt portion havin ng an inner

di mensi on, afHribRARSERlLY Aev94 { ﬁspslr%qr@ﬁmﬁnﬂ@? $ diatehBf on.
The filter pgitten jrat‘cwtdmgm&nddeqmel@l BEpSeied RAEEASATIY,SWRREh A €
perforned prior to installing, the well screen jn a wellbore. The

posi ti onitlg deags ﬁé&/dﬁﬁa‘é‘“eraf’t?r Fegcefake ffﬁ%t?’h‘d’rgeam ng step and prior

to the decrea3|ng[step 10l deal |y, the |ncre%§ step further,
conpri ses n another typical well screen design, filter wire

is wrapped around a base pipe, with spacer rods positiomned

between the wire and the base pipe. This manufacturings:.

method produces a relatively rugged well screen, but the -
135 wirg wrapping process is frequently inaccurate and the base

pipe can become distorted during the wrapping process.

Therefore, it may be seen that improvements are needed
An the art of well screen fabrication.

In carrying out the principlea of the present
20 invention, well screens and associated fabrication ﬁethods
are provided which solve at least one problem in the art.
One example is described below in which a filter portion of
a well screen is shrink fit ontoc a base pipe. Ancther
example is described below in which the filter portion is
25 constructed, then is installed on the base pipe, and tﬁen
an interference fit between the filter portion and the base

pipe is provided.



i ncreasing the inner dinension of the filter portion to greater than
or equal to an outer dinension of the baser pipe, and the decreasing
step further conprises decreaskng the inner dinension of the filter
portion to |l ess than or 15 equal to the outer dinension of the base

pi pe. The increasing step further conprise heating the

P Peer portion. 1M 2Bt ket BECERS FAAVRBLI Mo MERROD Glot had of

fabri ﬁati ng ﬁaﬁﬂdat&ﬁge@mdeSQQESn tﬂwpsbmfdl}‘ TRE OveétHaty :L%aladéwse
p1 pe avl ng out er rT'enSI Q rov a Ilte ort i on avli ng an
e " ons Pl Hspe e dinh) <t ltRE Shrltson hal e e aPAsRe oo

t hen increasingeddion)i bh@reieor thofedsINGr L rlﬁﬂ&:b@”pb@t:gire&hﬁért han or

equal to tie base pipe outer dinensiaon, and then decreasing the
filter gpoP%T?ﬂFﬁ°ﬁner(hﬁ ﬁgﬂ§F6np°rtl°n RS e&géntPQﬁ Tep may

further COWDHiﬁﬁméi%ﬁt ﬂ.ﬂ@réélﬁnfg* bt&ps Rvet poPformed pride dd | ter portion
provi di ng steg further ggﬂ}ses wrapping a filter wire about
mul tipl e spadBiftalddng E@% rSHEeeﬂ(ﬁgaFlVel%qﬁiedecrea3|ng step

and (e EQEE“p.SSZ*h BoSY oo el RHEF iRy PRrEHre BorprF o A2 St cp of

posi tioning merdmagpsmp wﬁdhpaibhe;d‘ thé edeqx@ialsiag, stépa posu tioning
step being perforned after the increasing step
10 Ideally, the increasing step further comprises

increasing the inner dimension of the filter portion to
greater than or equal to an outer dimension of the base:
pipe, and the decreasing step further comprises decreasing
the inner dimension of the filter portion to less than uor:

15 equal to the onter dimension of the base pipe.

The increasing step may further comprise heating the

filter portion.

In another aspect of the invention, a method of
fabricating a well screen includes the steps of: providinq
20 a base pipe having an outer dimension, providing a filter
portion having an inner dimension less than or equal to the
base pipe outer dimension, then increasing the filter
portion inner dimension to greater than or equal to the
base pipe outer dimension, and then decreasing the filter

25 portion inner dimension.

The increasing step may further comprise heating the

filter portion.



10 and prior to the decreasing step. In yet anot her aspect of
a nethod O fabricating a well screen is provided

whi ch includes the steps of: providing a base pipe having an outer
providing a filter portion having an inner ‘di nension,

and 15 then provislung, il Bbetisl ahesbisg NRuCR- e R23E-RLEE.

t he i nvention,

di nensi on

out er di mension an

ter n 1 nnher I Mensi on.

i nt er f er encew¥appipgovi Hiltgrswape naputursiskprleonpated apeati apaesm t hen

cooling the
provi di ng step

fadd

er portion. Ideally, the interference fit
urther 20 conprises cooling and then -heating the base

pi pe. A'5911hQ§%i*JtEﬁé BQEL&{?ld%rQ¥%€! tRbEP: ilsdlst her
conprise wapping a filter wire about” nul'tiple spaced apart spacer
rods. 5 proviifdpg awibrdingeengaganengsbetupranthgesodhanes the kane 25
obj ects of t?fbep.r esent invention will becone apparent to one of

|

ordi nary sKki

n the art upon careful consideration -4- of the

detai | ed descri piph@Nn@fndce Ra9S 80 Bd.Y @ofEPOL WBBL §:&f ddhe invention
her ei nbel ow and t he_acconpanyi ng draw ngs, )
positioning the base pipe within the filter portion, the

positioning step being performed after the increasing step

10 and prior to the decreasing step.

In yet another aspect of the invention, a method of

fabricating a well screen is provided which includes the

steps of: providing a base pipe having an outer dimensdion;.

providing a filter portion having an inner dimension, and

15 then providing an interference fit between the base pipe

outer dimension and the fillter portion inner dimension.

The interxrference fit providing step may further

comprise heating and then cooling the filter portion.

Ideally, the interference fit providing step further

20 comprises cooling and then heating the base pipe.

Also, the filter portion providing step may further

comprise wiapping a filter wire about multiple spaced apart

spacer rods.

These and other features, advantages, benefits and

25 objects of the present invention will become apparent to

one of ordinary skill in the art upon careful consideration



in which simlar elenents are indicated in the various figures using
t he sanme reference nunbers. 5Enbodi nents of the present invention
w Il now be described with reference to the acconpanying drawi ngs, in
whi ch: FIG 1 is a schemtic partially cross-sectional view of a

Fra 2is ant oniatabd: G s -BeRRnin olcrBumRenter oFel SoPEiBres

filter portofnthef n.avmtt:llorsml'eeehnbmlctvhanu/eiﬂe ayebnqufirﬁ Gratindgd,G 3

is a schenatlc ss;Sectio vi ew of filt portlon and a
base o pe oft (HE P I LiAm &1 SHEH =oa AL o 1BAEh DR Fl G
4 is a scheﬁiagunbscnamsﬂmt isanal refexwnoé rmundepl et ed wel I screen
assenbl y; FIG 5 is a schematic cross-sectional view of a

filter 28 porti dmbofiiment tofr hbe epremehi glwwntdonodithenaseblk screen
bei ng heat ed dur.i & f.abri tlon ess
Sohertat 1 ¢ oPAS Rt FoTE</Rabhel d%8; fasdtbayinn dutiabrontfer |

screen aftewhhssenbly. -5-

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

FIG. 2 is an enlarged scale schematic cross-sectional
view of a filter portion of a well screen in the well
system of FIG., 1;

FIG. 3 is a schematic cross—-sectional view of the
15 filter portion and a base pipe of the well screen 'dur,ing'; a

fabrication process;

FIG. 4 is a schematic cross-sectional view of a

completed well screen assembly;

FIG. 5 ia a schematic cross-sectional view of a filter
20 portion of an altexnate configuration of the wall screen

being heated during a fabrication process; and

FIG. 6 is a schematic crosg-sectional view of the

alternate configuration well screen after assembly.



it is to be understood that the various enbodi ments of the present

i nvention described herein nmay be utilized in various orientations,
such as inclined, inverted, horizontal, vertical, etc., and in
various configurations, 5 without departing fromthe principles of

t he present -invention. The enbodinents are descrjbed nerely as

exanpl es of useff¥ LhFe Bat ¥R ssPot nhalr LhE| Y eLuss e?‘h‘édjr'gﬁf@:rﬁ eén,
whi ch is notchki prdfisht! angsyt SieGebbeisiet dekeinfmdyh@seveibDiidTERmt S.
10l n the follomnqg descrig{ion of Ehe representative enbodi nents of
the inventi JRF1OPS QHERHAFLYRF SUcR 2T Lpeldnpdy caverggflow | " upper”,
"lover”, et Goridétdl§edetdicalloREED] GIRE inNvaRi&ald icBEfiguidtions,
acconpanylnggdramﬁqgs. c.in energl, "abqve", "uq@gr", "%gward" and
simlar terfdtreyedepariing fhHomeLpe REMGARIES t Mo & PReSeRYr f ace

al ong a wel libaegeicsd ‘rhel &bodimkaVErste ddQVRIBEd meaRUySidri | ar terns
refer to a direction away fromthe earth's surface al gong the

vel | bore. REFPEBESR A5 wer§ul 3npddrateprs ffFrle pringlipleg| of Xhesyst em
10 whi ch entedersidH, WGiBheSs Glott NemDiaF @Bt ahPVildiene detdily AF
string 12 (such as a production tubing string) is installed.in a

wel | bore 14 YRSSEN f€BEEs a formati on or zone 16. The wel | bore 14
is lined with casing 19. 25E4uid fromthe zgne 16 i s produced through
perforati%ns 20 htde FRLHRY ML AESERPLHS Pﬁewe?/iré’p&egéﬁatjs"@r een 22

into the tubibatimditisn@rlebe Mivehktibsl, cARFrebhetndle tRipd)Cotr st he
surface. o X gourse, the details of the well system 10 described
herein are n@P“ﬁ%cesé‘&i;?"’f’or URREET ¥ o) Y Sthe FROent@*GnuPRd for -

convenience in referring to the accompanying drawings. : In

general, “above”, “upper”, “upward” and similar terms trefer

15 to a direction toward the earth’s surface along a wellbore,
and “pelow”, “lower”, “downward” and similar terms refer to
a direction away from the earth’s gurface along the

wellhore.

Repregentatively illustrated in FIG., 1 is a well
20 system 10 which embodies principles of the present
invention. A tubular string 12 (such as a production
tubing string) is installed in a wellbore 14 which
intersects a formation or zone 16. The wellbore 14 ig

lined with casing 18.

25 : Fluid from the zone 16 is produced through
perforations 20 into the wallbore 14, and then via a well



5 ot her enbodi nents. For exanple, the wellbore 14 could be uncased or
open hole at the zone 16, in which case the perforations 20 woul d not
be necessary. As another exanple, the well could be an injection
wel |, rather than a production mell in which case fluid would fl ow

outuer oY RObPBan, Lk Wl RECERD SRl uhelBONS 5 BRI

exanpl e of abwipkrdraedety Wfe seefate.applicati ons of the principles of
the invention. Referring additionally nowto FIG 2, an enlarged 15
scal e cross-sect i@habuvsewtdie detail=zofpbhe iwall2gysten Hd welscrieden

22 is represgg}ggﬂ ?Lyn$¢] gg?g féEh? %%ﬁf&iqﬁ Eﬂéti§5E@§}PBf%nthis

Il lustrated apart ron1t e remaln sCreen
view it nly bEhet embbginedrs.t h&brtéwampilet e\rhiﬁ@epébbi‘@rﬂ@tmd be

generally tuBll Aled B,S Eﬁ‘eﬁ} 314 Q@Stl-?e[‘ onQeIn%o nen%&? &hseTRGe! NNET

dinension d 'S an | nner aneter because 't he
filter porti parferatdena zjbn@ruakil yofammhacesganmdrheaanmme I n ot her

25 pol ygonal SKatetd, Hik R A hEN SnIRUA R VB 8NAR ThEN £
decr eased us pngduactv.anl eeyl,oflnt vbhoh qpase. Lhovd evadgl £low litiwvandly -7
10 through the well screen 22, Thus, it should be ciearly
understood that the well system 10 depicted in FIG. 1 is
merely one example of a wide variety of useful applications

of the principles of the invention,

Referring additionally now to FIG. 2, an enlarge&
1S scale cross-sectlonal view of a filter portion 24 of the
well screen 22 ig representatively illustrated. The filter:
portion 24 is illustrated apart from the remainder of the

well screen 22.

In this view it may be clearly seen that the filter
20 portion 24 is generally tubular in shape and has an inner
dimension d. The ipner dimension d is an inner diameter in
this embodiment, because the filter portion 24 has a-
generally annular cylindrical shape. In other embodiments,
the filter portion 24 could have other shapes, such as
25 polygonal, etc,

The inner dimension d can be increased and decreased

using a variety of techniques. Fox example, the inner



di rension d can be increased by heating the filter portion 24, and
the inner dinmension can be decreased by cooling the filter portion.
It should be clearly understood that the filter 5 portion 24 as
depicted in FIG 2 is nerely representative of a wide variety of

i1 ter port| @fhdRER HUENLEPYnBf 4380 MABIRL oI deheBELAG] I o°

of the invention exa por cou e nmade of
a sintered n&i,eramdl theg mrepadkwannt ennjm&:vdepreasw by woaplinetthe or
10 conbi nati of Giffgrent filter types. Referring additionally now
to FIG 3, a se Blpe 26 has been inserted into the filter portion

24. The base pi petZ&m BeOLDEL Ay YinktPil R4 $hapesheid 1@@ENi NGS
28/ are provided for fluid fl ow bet'ween the interior and exterlibx 15

of the ba%e mlﬁfeonl\%é s Iﬁ’&ﬂevefﬁd ¥th&ELGi n2 onme#rehﬁd@ﬁmtegt@heve
openi ngs 28 pay, Q@Bebeafmg bk f{ﬂ:rereﬁ@f’ﬁcﬁr ;:9;&5% UG 'dHédOW

control devices or other ow control device re used. ase pi pe
26 has an ouirrkegbipaswidh Bhahprinciples 20f tthe fhventsion. nsé‘Prl on of

the base pi ps:fanp{ grt@ﬁefﬁlﬁtss: p&féiognz%om Beex&&&@mfya Ssrdh@p or

equal to the ortion inner dinmension d e outer |nen3|on D
i s an outer wRtardedr %)fplﬁﬁ’écba@efﬁtﬁé Zﬁclﬁifsﬁoﬁm@ IWIRPG, 8¢- siqite

the base @Ipﬁ?gﬁ%aelgﬁg%&ahhﬁféHQHJ%&l 1ﬂ%{)lcal 25 shape, but the

base pipe co ave ot her apes suc | ygonal, etc.). - 8 -
Referring additionally now to FIG. 3, a base pipe 26

has been inserted into the filter portion 24. The base:
pipe 26 has a generally tubular shape, and openings 28fare
provided for fluid flow between the interior and exterfar

15 of the base pipe. Note, however, that in othex embodiments
the openings 28 may not be used if, for example, devices
such as inflow control devices or other flow control

devices are used.

The base pipe 26 has an outer dimension D.which, at.
20 the time of inserticn of the base pipe into the Ffilter
portion 24, is preferably less than or equal to the filter
portion inner dimension d. The outer dimension D ‘is an
outer diameter of the base pipe 26 asg shown in FIG. 3,
since the base pipe has a generally annular cylindrical
25 shape, but the base pipe could have other shapes (such as
polygonal, etc.}.



In one fabrication nethod, the inner dinension d of the filter
portion 24 is increased prior-to inserting the base pipe 26 into the
filter portion. Various techniques nay be used for increasing the

i nner dinmension d. One 5 preferred technique is to heat the filter

portion 24 to thanebye A dati bR HtAARY. M aRnkcal Rl i fegei on d

is increased, it 1s preferably |arger than the outer dinension D for
ease of insekhs fd1ltpe prddopi g8 P% inespaped pNdasvee  ingentiing bee 10

appreci ated phat hpe wnﬁftodw@nﬁim:dp&@w& bevhﬂf&?@%%%hﬂgﬁ it
is equal to the outer dinension D, and the base pipe 26 could still

be inserted Y et Haed| farodngseasng thesinner dipanaien tbr PBBri cati on
method, the rr@Bng&%{rﬁQ;qu ibhg BR3e PAPE:36aLS Qﬂ%fi)afzﬂd ggrior to

|nsert|ngth ase 15 into the filter portlon 24 ari ous

t echni ques nﬁ‘%}’eburséelua%rltdéerém?% the outer dinension D. One
preferred techmgﬁg S to cool the base pipe 26 to thereby cause it
to shrink. Wen notherirgieredinension 4 Hednezsaged; tit $520

preferably | f'éfethB@ytf‘cﬁ:dd}“%haH'H?é‘%u@arddia%sﬁéﬁenofof nagkl bLRY the
base pi pe 26 therein. However, it will be appreciated that the outer

di mensi on D tRRSrFipg Hee hasscBiBe %%J{hEF?iIFs dewarero tthaildnke

di mensi ogg ’aﬁﬁlféctx%e@aé?abo'tﬁﬁ 3&1&9‘&1%1%&14& db%ohﬂéeéé achrBhQed he
filter portion 24. 251 n each of the fabrication nethods descri bed

above (whi che dimetnét huamialy texeheouEer dineassanel. dinfekdroR2TS of
the base pi pgigd 2es cBafd &ahhybar B eiiebNitd RBel BIBfer Fortion: 24.

In another fabrication method, the outer dimensiox:.of
the base pipe 26 is decreased prior to inserting the bﬁse

15 pipe into the filter portion 24. Various techniques mawy be
uged for decreasing the outer dimension D. One preferred
technique i3 to cool the bage pipe 26 to thereby cause it

to shrink.

When the outer dimension D is decreased, it is
20 preferably less than the inner dimension d for ease of
inserting the base pipe 26 therein. However, it will be
appreciated that the outer diwmension D could be decreased
so that it is equal to the inner dimension d, and the base
pipe 26 could still be inserted into the filter portion 24.

25 In each of the fabrication methods described above
{which are not mutually exclusive), the outer dimension D

of the base pipe 26 is preferably greater than the inner



“~dinmension d of the filter portion 24 prior to increasing the inner

di rension d and/ or decreasing the outer dinmension D. After the base
pipe 26 is inserted into the filter portion 24, the filter portion is
al l owed to cool, and/or 5 the base pipe is allowed to warm so that
an interferepnce fit b betmeen t he ,base N and filter
port1on. . Aiagppion o o3 LREIFCIRE BEFTION 24 8560 5B AR ERp At e e
bet ween t he that énhex cufmehhﬁo:ﬁ|dtae!ti/poraema34ngmbd hatext dimensioh t he
base pipe 2 T i lter t] hys IS orted by

t he base pi gDe 2g§5%r|tr? gg%aéﬁ%t %f)énk%ni usté ‘Il'f irftr\%gtwel %Eg}-’éeg 14. In
addi tion, se_qmmtabn zbns:heutilmr glorthen fid Réloped ticorodd, pandfod o:

I nsertion of_.th therein provide for enh d_accuracy
in the fi tetrhleng qug gg}umfeeqr %Peve Wi né Ehi% hG&st %g% e

def or mat i on fift ﬂbeomzﬁmneﬂlbetween thReBaﬁe|pigeamMHtﬁnmmeklpontmmﬁxa FI G
4, the well screen 22 is representatively illustrated after the inner
di mensi on d has mhém ihﬁaréasembeuﬁitoprbﬁuca@uhegriﬁpﬁm@&bnga&hmant been

nor eased,  SQANL BIEURe L8180 JOEET S RIGE oL B0 diehugepyLhe, base

pi pe and fi por suppor rngs be used ei t her
end of the fe:itieenopowit |t¢h|a Ba&semlmgﬁredrha &iptemnmtlmnglzwbﬁ,nal
support t fi [LO e a radia ndof f from
obstruct# ons&?“r?’t élr:gg A#:’pt C. Base pl‘l‘)’ppgétCi I‘]:I%'?II%S 30

installatlon and use in the wellbore 14. 1In addition,
separate construction of the filter portion 24 prior'td
insertion of the base pipe 26 therein provides for enhanced
accuracy in the filtering structure, while preventing ~

15 undesirable deformation of the base pipe.

Referring additionally now to FIG. 4, the well screan

22 is representatively illustrated after the inner
dimension d has been decreased and/or the outer dimension D
has been increased, go that there is an interference fit

20 between the base pipe and filter portion. End support
rings 30 may be used at either end of the filter portion
24, if desired, to provide longitudinal support to the
filter portion, to provide a radial standoff from
obstructions in the wellbore 14, etc. The support rings 30

25 may be attached by welding, interference £it, mechanical
fasteners, or any cother technigues or combination of

technigques.

- 10 =



25 may be attached by welding, interference fit, nechani cal

fasteners, or any other techniques or conbination of techniques. - 10
- Note that it is not necessary for an interference fit to

exi st between the base pipe 26 and the filter portion 24. For

exanple, it is h%f sh?;og&‘?eeée %%?g”f%zo%n ihee Fe qual (Lo the
out er di nensi on an of th cond r ovi e uat'e
support for tohex¥sY between tihenbade pipe 25@¢mﬁrﬁhngfaﬂdetlnnnﬂlbp now t o
FIG 5, an glter gurati;o ;e |t er [

repr esent at Rdel v FeRPLtad ™ (a PR anaanfol ool ABRLE plhdisiol o
portion 24 10 beicdqwddsta the toaﬂrtem d@imiwa@p@dldhébrcﬁ’niiy about

mul tiplegcir en a %ﬂﬂf qggl ext endi ng
rods 34. > SHE#?{Q n%g?ﬁ%%vn%%sgg% | sts{iﬁgg#nt eri %ngfgitjf%bet ween:
the rods 34pemtidn 24configuration of the filter portion 24. 15 As
depicted in FIG 5, the inner dinension d is being increased by
heating the fil tRafegging rddisionadly insstutei BIE.héat en ZBternate
Preferably, § S Lyigl t han
(or at Ieastgegh %109 eq%%ig%géénéQE?%§92 Fb%ﬁéé%aéﬁﬁkgiﬂ 26.
The base pi péllzst#as‘retihenmﬁﬁ@stednfmathenhé‘dteediﬂ-t¢rmoqtdml % 24,
and the ol | bgE1RaId b0Bi] ferlld130CH) [0 500L. ndTiRIEY Qﬁ&i@%ﬂﬂque

i nner di mension screen 22°1s representati
i || ustrat edciipcumferentially spaced apart and 1ongitud1nally extendlng

rods 34.

The inner dimension d is the interior width between:.:
the rods 34 in this configuration of the filter portioh 24,
15 As depicted in FIG. 5, the inner dimension d is being
increased by heating the filter portion 24 in an induction
heater 36.

Preferably, the inner dimension d is heated until it
is greater than (or at least equal to} the outer dimension
20 D of the base pipe 26. The base pipe 26 is then insérted
into the heated filter portion 24, and the filter portion
is allowed to cool, thereby decreasing the innér dimension
d.

The well screen 22 is representatively i1llustrated in
25 FIG. 6 after the bhase pipe 26 has been inserted into the
filter portion 24, and the filter portion has cooled.

There 13 now preferably an interference fit providing

- 11 -



25 FI'G. 6 after the base pipe 26 has been inserted into the filter
portion 24, and the filter portion has cooled. There is now
preferably an interference fit providing gripping engagenent between
the filter portion 24 (specifically, the rods 34) and the base pipe
26. As with the enbodi nent of FIG 4, end support rings,30 may be
used for Icnﬂﬁﬁﬂﬁgpﬂa?ngﬁ?ﬁﬂﬁPF,bﬁﬁﬁfFaltg?eﬁﬁi&? PO 2f 5 desired.
|b nstead of éGm’pchfﬁdﬂiIﬂ,OFhﬁ Orod¥e i) Ngnd i&;ﬁf bhi€rpiper Ricon A',’él,w[.;.ttlhe_
ase pipe cou £ COO0 ecrease the outer dinension prior
Do Tnoerti ot Arhes il BE el g AR THR0RE "ede o PR s
di mensi on D ssulldngindib@li sepmate aadidie shandopf petl,i s£heat ed,
t her eby ovidi.ng,the interference fit (or at least a close sliding
fit) . betwe J'tr%g'filter portion 24 and the base pi pe. It may

now be fully appreciated_ that the fabrication nefhods descri bed above
provi de signifi cgﬁ?t? PEveREAtS .aqdﬁgi nSﬁ’e aé?’f”é%(r%z‘gn%éﬁ?r The
resul ting wepdrtdenerq, 2¥ehbasendianrced &ddliccbngosiRlkachect€siced

undesirabl e deformati on of ,t he_base pipe, 26, .and ipncreased
goetnass. the SHfRe. Ofhes1acn BIEPRN AR AR of SriPRoE pig, 22

has been despiidedei fiMircpotbiod.i | TAe Pordr Aimedsich B avhue
havi ng the i pner dinension_d, and tﬁgn,t [ di nensi on |

i ncreaset? |HPRE5Re?T R§sPaRf ®PS sbsgfe@;’iggg;téh

the interference £it {or at least a close sliding fit):

ereby providing

between the filter portion 24 and the base pipe.

It may now be fully appreciated that the fabricatien.
methods described above provide significant improvements in
15 the well screen art. The resulting well screen 22 has
enhanced filtering accuracy, reduced undesirable

deformation of the base pipe 26, and increased ruggedness.

Thus, one method of fabricating the well screen 22 has
been described in which the filter portion 24 is provided
20 having the inner dimensgsion d, and then the inner dimension
| ig increaszed., In the well syatem 1Q, these steps are
performed prior to installing the well screen 22 in the
wellbore 14.

The method can also include the step of decreasing the
25 filter portion 24 inner dimension d. The inner dimension d
is decreased after it is i&breased, and prior to installing

the well screen 22 in the wellbore 14.
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performed prior to installing the well screen 22 in the well bore 14.
The nethod can al so include the step of decreasing the 25 filter
portion 24 inner dinension d. The inner dinension d is decreased
after it is increased, and prior to installing the well screen 22 in

the wel | bore 14. The net ho an. i ncl ude .t he step .of

posi tioning the Bﬁ@emfﬁ?ﬁéqfénm}??#hﬁa:ﬁBef?ﬁﬁﬁeprB?f$%ﬁ6%5E9 thes

posi ti onidng Bd(ij.ﬁil pipy e vgftlhfiar ore gfliter pdswtijdgmgp. dittension d i ?h

i ncreased, an r.ior to decreasing the_inner nsi on. e
step of incrBETHAS FHHP MY #‘r@%ﬁ ﬁrﬂeara%ftieﬁc#ﬂ%ef'f% SAERS T he
I nner di mensdois tincgeasddyr ahbapridr eguakctenstiing ohé etnrizrensi on D of

t he. base gip§.26..The step of decreasing the inner dinension d may
i ncl ude 10 d&tP¥%¥<¢PRy the inner dinension to less than or equal to

t he outer dinension D of the base pi 26, The ,step of ipncreasing the
i nner di mensi on Egﬁa?“.%cﬂEJ&Bcﬁ%%?fWPS%Pﬁe“?’H‘t g?m gﬂ‘f"bﬁpf‘ﬁy Anot her
met hod of fabn¢halel hgcidesing kthecimer AZmévesi ohb tbegrestancthlgdoi n
which the filter Eor%%'}onoaﬁ has_the, i nner imagsion d WgGCh éﬁ
initially | eS23haS §PC YRST PARERE Baleohi e 838 R %R dibtendPdn D,
Then the fil seep pdr Heoreasisg nheridhiaredshetsidn & inagriaadadet o great er
t han or ual, to the base .pipe out.er di nension D, and thep the
1 ter 200 poPe T oR RRer i HRE) SR T aBcr baday chon of aual “fo' e
outer dimension D of the base pipe 26. The step of
increasing the inner dimension d may include heatring the
filter portion 24.

Another method of fabricating the well screen 22 has
15 been described in which the filter portion 24 has the inner
dimension d which is initially less than or equal to the
base pipe 26 outer dimension D. Then the filter porticn. 24
inner dimension d is increased to greater than or equal te
the base pipe 26 outer dimensien D, and then the filter

20 portion inner dimension is decreased.

Yet another method of fabricating the well screen' 22
has been described in which the base pipe 26 is provided
having an outer dimension D, the filter portion 24 is
provided having an inner dimension d, and then an

25 interference fit is provided between the base pipe outer

dimension and the filter portion inner dimension.
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Yet anot her+ net hod of fabricating the well screen' 22 has been
described in which the base pipe 26 is provided having an outer
dinmension D, the filter portion 24 is provided having an inner
di mension d, and then an 25 interference fit is provided between the

base pi pe outer n and t he f|| rtian | ner d mensi on.
Of course, a per?oggsﬁ %]e(? PR the tﬁed f thep%ﬁ a" THur gpen @

consi der at i opaxffulhecadpideratdsor ot)t’al'mn abbve alesesépt bon vef enbodi nent s
of .t he inven h ficat S,
adaltlons L@%%%e£?§€+%%s%ﬂ§&?ﬁ%€%ﬁ§& g%ﬁ 3?9gﬁaﬁ%%§h& y. be nmade
to these speepnhreccienbomatemta&y mndﬂﬁmhmtmngeumienwthl n the scope
of the princ nvent t he
foreg0|ng5de §%$5§9%5é€§, §%§Q§%éﬁo % b %%%8 nder 5gﬁn%gebgfng
gi ven by maythﬂsqIsbastfza|ambom®memmh,emadpbmnhnmhynge&4are waltaiinsthe

1. A nethod f alr | | reen, the thod conprising the
steps of: prgw di E)g £ % ;ﬂgm%i\ég? |c(?)tf1 % ﬂ%seélr?nlgﬂﬁﬁgmdm}fenm on;

provi ding a bawq;lngbyha:hengoaag@ingerdedam|de|sca1hp‘tidnuids to be

Chen 1 nor cast hEotHe RepERg<Etob BEUA s ehitil Rav ot AZREAER NG ne

base pi ptfouted =kampheianiy.t hen p05| t| oni ng the base pipe within the
filter portion; and
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t hen i ncreasing the base pipe outer dinension by thermal expansion
and decreasing the filter portion inner dinension, thereby providing
gri ppi ng engagenent between the filter portion and the base pi pe.

2. The nethod of claiml1l, wherein the step of increasing the filter
portion inner dinension and decreasing the base pipe outer dinension
further conprises causing the inner dinension of the filter portion
to be greater €¥imser equal to the outer dinension of the base pipe.
3. The nethod of claim1, wherein the step of increasing the filter
portion inner dinension d n the e ter di nS|on
further conprlges Eggithggﬁﬁg%%gfﬁ tu% £i on anﬁgc%%lgﬁ ﬁgnb

pi pe. Compﬂ451¢ﬁéjﬁbﬁﬁﬁﬁsdﬂfclaln13 mhereln t he heatlng is
perfornmed by asrdviducgiorfileatesortion havimg FTheimeirhdtimeisichai m 1,

wherein t he st vqthggcar %%bnplgmla%ﬁ& &n BQEéi» it deRBEEN HRERSLHD and
i ncreasin

urth e s cool ing
the T11t roBORPon ot eRB hrg Fhes Deagh b o LaevaEl ey B8R 558 100 o
claiml, ®¥&Eiein the filter portion conprises a filter wire which is
wr apped about tR#r iipteesiagedhapEintespaeiohOtdSner dimension/ andhe

met hod of 3 &l.al, 0 By é’i@%ﬁ's@ B8 %E@Q%Qilmgﬁgicﬁé‘s'tﬂgnt el bh 8l RQLL | on

i nner di nension an ncreasi n out er |nen5|on furthe

conprlsesmﬁ¥b998?H&IGPPpEP%dhgﬁﬁﬁdﬁﬁﬁﬁPnbe?%%en the rods and the base
pi pe. 8:hefy aptherbiol fhabriecat phge oukek| dsemeenn Psheheehabd
g_orrpri Si Ngkghheish e @kereasing tRE Oﬁ/l'blctie&gpara@&tetlmm d&a&hﬁgoxﬂn out er
i mensi o n_bei ng. perm tte . a ..
S|dewallmﬂ} F%g-%%éU£$l%§m&H%#b%%dgh agemFg BgﬁwegPtg%%nagg?n (gﬁlfﬁner
di mensi orf2hkde Pase PipPRen providi ng an |nterference fit between the
base pipe outer dinension and the filter portion inner dinension by

decreasi ng the; basepji H@tl%& &t Qh&fﬁﬁlsﬂ OfRne ANGh tthénsﬂéiﬁ%%a%Matsﬁﬁ
base pi pe ou%&&tdlnen exp %o

he net
pase Pl pegRuiet 4l TR Lo D aLinl. SxPans| o0, FERGIS &5 BPThaPEe
conpris e SOULFET EaseH rh vt iqre £oppFisasn CPHW Giﬂﬁ’eme@n damerginan of
decr easi nghe feltét trerrtpont tdme GResit«d ABRASI @N.equal to the outer

dimension of the base pipe.

3. The method of claim 1, wherein the step of increasing
the filter portion inner dimension and decreasing the base pipe
outer dimension further comprises heating the filter portion and

cooling the base pipe.

4. The method of claim 2, wherein the heating is
performed by an induction heater.

5. The method of claim 1, wherein the step of decreasing
the filter portion inner dimension and increasing the base pipe
outer dimension further comprises cooling the filter portion and

heating the base pipe.
6. The method of claim 1, wherein the filter portion

comprises a filter wire which is wrapped about multiple spaced

apart spacer rods.
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10. The nmethod of claim9, wherein the interference fit providing
step further conprises heating and then cooling the filter portion.
11. The nmethod of claim 10, wherein the heating is perforned by an

i nducti on heater. 12. The method of claim8, wherein the
interference fit providing step further conprises cooling and then
heati ng the base pipe. 13. The nmethod of claim8, wherein the

filter portion?provitgi ngtistepff aiéirers,cohpreisesher sipy o dedrdaséng
wire aboutEhé“f'ﬂll:Qi‘ epo%;r%%ﬁduﬁﬁafr biRDAGeRH aﬁésmcreasmg e Egge rﬁtpgod
of claim 136 Wg men51on %ur&eerr Tge{:ﬂegcee f Ipt ‘?Vél %ppl é]pe ent
conpri ses”providalng gri ppl ng  engagenent *Het el tgﬁ Ot ﬁﬁadg?rrhél base

pi pe. between the rods and the base pipe.

8. A method of fabricating a well screen, the method
comprising the steps of:

providing a base pipe having an outer dimension, with fluid
comminication being permitted through a gidewall of the base
pipe;

providing a filter portion having an inner dimension; and

then providing an interference fit between the base pipe
outer dimensicn and the filter portion inner dimension by
decreasing the base pipe outer dimension, and then increasing the

base pipe cuter dimension by thermal expansion.

9. The method of claim 8, wherein the interference fit
providing step further comprises increasing the filter portion
inner dimension and then decreasing the filter portion inner

dimension.

10. The method cf claim 9, wherein the interference fit
providing step further comprises heating and then cocling the

filter portion.

11. The method of claim 10, wherein the heating is

performed by an induction heater.

12. The method of claim 8, wherein the interference fit
providing step further comprises cooling and then heating the

base pipe.

13. The method of claim 8, wherein the filter porticn
providing step further comprises wrapping a filter wire about

multiple spaced apart spacer rods.
14. The method of claim 13, wherein the interference fit

providing step further comprises providing gripping engagement

between the rods and the base pipe.
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