5 SPELL SCREEN FABRI CATION 10 The present

equi pnent

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.
screens are used for a variety of purposes,

i ncludi ng sand control,

invention relates generally to

Vel |

proppant exclusion, wellbore support, and other purposes. There is a need
screens to be finely tuned instruments in performng their 20
whi | e bei ng rugged enough to withstand installation and use in a
downhol e environnment. Many conventional well screen designs have certain

for well
functi ons,

defi ci enci

es which conpromse their ability to satisfy these needs.

Some

desi gns provide highly accurate - 1 filtering functions, but are not
sufficiently rugged. Oher designs are very rugged, but are not
sufficiently accurate. For exanple, in one typical well screen design, a 5
filter jsacket 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.
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WELL SCREEN FABRICATION

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

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
gcreens to be finely tuned instruments in performing their
functions, while being rugged enocugh to withstand

installation and use in a dewnheole environment.

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

these needs. Some designs provide highly accurate



During installation and use, this clearance neans that the filter jacket is
not adequately supported internally, which 10 | eads to danage and i naccurate
filtering. In another typical well screen design, a filter wire is wapped
around a base pipe, with spacer rods positioned between the wire and the
base pipe. This npnufacturing,,,.;. nethod praoduces relatively rugged wel |
screen, but fAEEIEPG, anGht Pn6“5r6€%§§“i§%ﬁggﬁg@ﬂFf¥ Weg8dr ate and the
base pipe oRRepPeddmyrl Skl bedydehgddn,! MRAtWa2BPhoE PEPELRSSent1lnerefore, it
may be seen that inprovenents are needed in the art of well screen

fabricati on2CFRT2E®#+ying out the principles of the present 20 invention,

wel | screens and associated fabrication nethods are provided which solve at
| east one probl efe¥ reRamplert in one tyifle vedldeseeebedeHddowa n which a

filter perti . | I; <SG ' rJ ki n Eﬂg | pe. Anot her
exanpl e |gs 5823?‘?’ b]e%%%l ci)'vE\'/ %ﬁﬁ\%ﬁf‘{éﬁtﬁe& |ItEnleab go]tfﬁ?ls% |seezj’gy constructed,
then is instakketedwitthdnbabe fipeer gjiutkadtonwiah antkedmamaece fit bet ween
the filter portipn and the se I pe, is proyided. I ne aspect of the
i nventi on, 5"&13{:101’6%%%“@% ?‘Eapﬁﬁﬁ %l%lﬁn%ﬁ’ge%l?‘geﬁrg%p’ﬁétd. The net hod
i ncl udes tfmarihﬁpﬁnﬁalwtqv:indbaa asé) |iies RQekirafcharédfs athdth e
di mensi on, and then increasing the filter portion inner )

filter jacket is not adequately supported internally, which

10 leads to damage and inaccurate filtering.

In another typical well screen design, a filter wire
is wrapped around a base pipe, with spacer rods positiomed
between the wire and the base pipe. This manufacturings:.:.
method produces a relatively rugged well screen, but the -

15 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

in the art of well screen fabrication.

In carrying out the principles 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 onto a base pipe. Another
example is described below in which the filter portion is
25 constructed, then is installed on the base pipe, and then
an interference fit between the filter portion and the base

pipe is provided.



5 dinension. The filter portion providing and inner dinension increasing
steps are perfornmed prior to installing the well screen in a wellbore. The
positioning step may be perfornmed after the increasing step and prior to
the decreasing step. 10 Ideally, the increasing step further conprises

I ncreasing the ipner dlnenston of the filter port| greater than or

equal to an out et AMeASPEAtoPT He yentignya laﬁ%g]?cﬁwec’%ecreasi ng step

further conpabgesatdeny @aweny stheen mrberpzdwﬁaaatonmé rhé¥hdd ity ugektion to
| ess than or 15 equal to the outer dinension of the base pipe. The

i ncreasi ng ShRpSTARS Akt REPVEEHAPY i3 f HAr RETERED BAVARG FordM6F. I n anot her
aspect of t BembAWEMH,| QR Eher! EH@r@J% rrgamcmesrapa@&m?%ﬁ\%& | ncl udes the

steps of: providing 20 a base avi ng an outer di nmension, providing a
filter pbrtddmensidomg Ihei ﬁﬁéﬁedlm@r@mplreysdthanam et to the base

bi pe outer difENS] A1 RSl RE' LRSI LBl Lka POISE A, | et di mensi on o

greater than or equal bas pi pe st on, and then decreasing
the filter iRStpbririgrhenwelldeoeesn om allwelilhoreasi ng step may further
conprise heating the filter portion. - 3 The filter portion providing step
further conprisebhe positioning step may be performed after the

increasing step and prior te the decreasing step.

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

15 equal to the outer dimension of the base pipe.

The increasing step may further comprise heating the

filter portion.

In another asapect of the invention, a method of
fabricating a well screen includes the steps of: providing
20 a base pipe having an outer dimension, providing a filter
portion having an inner dimenszion 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.



wrapping a filter wire about multiple spaced apart spacer rods. ldeally,
the decreasing step further conprises 5 providing gripping engagenent

bet ween the rods and the base pipe. The nmethod may further conprise the
step of positioning the base pipe within the filter portion, the

posi tioni ng step.hei r ' | t d prior to
t he decreasing gﬁ}%p.ﬂ?'ﬁ%ekgggg h2é£°§’g€3§§ (%Pgéﬁ%%ér}%eﬁﬁ%g‘ ,Jrq'gg%et hod of
fabri cati ngweapplrlg scifddherswprevaluat whilthpleacspalssl tapartsteppseof :
provi di ng a_base pi pe having an outer dinmension;. providing a filter
portion havf®%®an i nner di nension, and 15 then providi.ng an interference fit
bet ween t he bas I pe. ter, dinension_and.the filter portion inner

di mensi on. Thegyﬁ?gﬁﬁ%rgHEed?FFQ?ﬁﬁﬂﬂ Ft58 gFéghﬂﬁyC?WH W& conprise heating
and t hens coptbRiHiMe griibbehgPengagément Bedwkn the fodLrdml eheebhise
providing step further 20 conprises cooling and then heating the base pipe.
Al so, the fPiPer portion providing step may further conprise wapping a

filter wire about multiple spaced apart spacer rods. These and ot her
features, advantBiedethedeRpysiarthensgprdeesthe $HRP Rfesent invention will

becorrg apga&s@hi&m@%ﬂf b8kEi Y Wikt kRet BE1REE BB AT @bl
consi derati on
positioning step being performed after the increasing step

10 and prior to the decreasing atep.

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 dimensdom;,
providing a filter portion having an inner dimension, and

15 then providing an interference fit between the base pipe

outer dimension and the filter portion inner dimension.

The interference 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 wrapping a filter wire about multiple spaced apart

spacer rods.,

These and other features, advantages, benefits and
25 objecta of the present invention will become apparent to

one of ordinary skill in the art upon careful consideraticn



- 4 of the detailed description of representative enbodi nents of the

I nvention herei nbel ow and the acconpanying drawings, in which simlar

el enents are indicated in the various figures using the sanme reference
nunbers. 5 Enbodi ments of the present invention will now be described with

reference t he cQ nyi.n [awm n in_. whigch:. FIG .S a.schematic
partially 8?0@ e scg‘%tallg’ﬁgl xelsgﬁfpg&%%\%elrlepg% ? %Jh%%a%ﬁbn]béii%‘reinﬁéi pl es of the
present 10of nehitinventEb® h2réSnisel @nlankdgele ssatamsahelmas idrasiags; sect i onal

view of a filte oriti.qn of .a well screen.in the well systemof FIG 1;
FIG 3is éns‘@h}éﬂgﬁi&uﬁ%sgig‘@%ﬁ%rﬁe vnddeared it 158 i Y4%°%or ti on and a

base pipe efgtFes Wililngs €heeBaMer ek endedRliBats On process; FIG 4 is a
schematic cross-sectional view of a conpleted well screen assenbly; FIG 5

is a schemati C GRRAMeAEEI BRathy i SV RInta ihvbhelon 2L POIHdwBeof an alternate
configuration of the well screen being heated during a fabrication process;

and FI G 6dpscribechatighi gefpssrce cq ithraRcePERARY IR Araningsnata
configuratigo.yell screen after assenbly. 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'durinq;a

fabrication process;

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

completed well screen assembly;

FIG. 5 is a schematic cross-sectional view of a filter
20 portion of an alternate configuration of the well screen

being heated during a fabrication process; and

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

alternate configuration well screen after assembly.



It is to be understood that the various enbodi nents of the present
I nvention described herein nay be utilized in various orientations,

i nclined, i
configurati

i nvention. »

of the repr

as "above'varipupoariengaigems, 'sugheps inglinedyr dnyssgedor

referring t

"upwar d" and sim

nverted, horizontal, vertical, etc., and in various

such as

ons, 5 without departing fromthe principles of the present
The. _enbodi nents are described nmerely as exanples of useful
appl i cations of IEnhds pb? RE gieierstopecthatidit (vGiTions enbedinertsishted to

any speci f ighedglrakbst Ofnvddtasm QebedipEdterei® kvt Be fiekioveagigescription
esentative enbodinents of the invention, directional terns, such

conveni ence in

Ei.*i‘én?&f?@é’fﬁ’ii L3 Nggng 4 vaqq%%rsalcon%gggyﬁ{ioﬂypper",
re t he

ar’' terns er 15'to a direction towar

earth's

sur f ace 5al onighauvetiépareing dudnt' Bbeoptinc¢imhesr 'of ‘thewpwasdiitand sinm | ar
terns refer, to ,a diregtion.a fromthe,eart.h' s, surface_al ong the
¢ Paticenk by

wel | bore. PEIRBEAARAL |

PeBTF A GIPPY Bege

175 20 system 10

whi ch enbodixespResN6f pheef Xl dppe ipaesens of niNipranciplesbofathetring 12
producti on _ tybing strlngigéielnstalled in,a well bore 14 which

(such as a
i ntersects

HPVEHEARRT o bTh Ashdofe 1L

25 Fluid frgegehenge8emdfcd s produced through :

10

15

20

25

In the following description of the representative
embodiments of the invention, directional terms, such as
“above”, “below”, “upper”, “lower”, etc., are used for -
convenience in referring to the accompanying drawings. : In
general, “above”, “upper”, “upward” and similar terms fefer
to a direction toward the earth’s surface along a wellbore,
and “below”, “lower”, “downward” and similar terms refer to
a direction away from the earth’s surface along the

wellhore.

Represgentatively illustrated in FIG. 1 is a well
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 is

lined with casing 18,

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

19 Fove sPECiEic) fRERLAF (9 casi ng 18.



perforations 20 into the well bore 14, and then via a well - 6 screen 22
into the tubular string 12. The fluid can then be produced to the surface.
O course, the details of the well system 10 descri bed herein are not
necessary for practicing the invention in 5 other enbodi nents. For exanpl e,

the wel |l bore 14 ¢ e ncased, or n _hole he, zone 16, .in which case
t he perforgffsﬁ%q;%qﬁgﬁla ﬁoguggl%%6%§§£P QEAsa%%%tfkﬁl&lﬁaﬂnﬁW?P the well
coul d be anbenpesducsd wel kher athbheacé han a production well, in which case
fluid would flow outwardly 10 through the well screen 22. Thus, it should be
clearly understopdduigie,t hhewdbtabysteinthe deplcipstém ) @eskriibednerel y
one exanple of a w de variet I cations , of the principles of

of useful appl.i
the inventi BRFERRIERT N9 &GGI%FFBFI&I Qr rﬂﬁﬁ%&cﬁ% the ipvenhignyd® 15 scale

Cross-segti gifibr Vdr¥cdlimedthsl, | t 8br PR, 24naf whiEho¥®! 14 KRN LE2 'S
representatively illustrated. The filter portion 24 is illustrated apart

fromthe rendragied of apgd bedp| a§ckkerrare 16n injshiclwrae FlP be clearly
seen that tﬁ%ribié@fqg#%%&hi Nnéé b &%@%EQE Y. {xpul8eddy shape and' has an

i nner di nension d. e 1 nner di nmension I's an inner dianeter in this
enbodi nent , ememplse thve wieilllt epupdribve oan A4 jkasian gehks ard theanridlaar a
Cylindricalp%ggggtiéﬂ]&giqgri%nBRgLHEE§§% fluid would flow outwardly
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&
15 gcale cross-sectional view of a filter portion 24 of the
well screen 22 is 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 inner 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 ¢an be increased and decreased

using a variety of techniques. For example, the inner



the filter portion 24 could have ot her shapes, such as 25 pol ygonal, etc.
The i nner dinmension d can be increased and decreased wusing a variety of
techni ques. For exanple, the inner 7 dinmension d can be increased by
heating the filter portion 24, and the inner dinension can be decreased by

cooling the oL, I Yo ungar. (o] the filter
5 portion Zaléérlst g)l;ll gt eéh%e F#%ff%%llégdﬁg %6 %rtehs%e(r%ﬁ'éﬁ:t& goggi‘énw. de
variety of 24] teed mhetinnety@&manﬁﬂomhcanybbedeamnhsed1bWeeppﬁgngﬁthethe

i nci t he |n ention. For exanple, the filter porti.on 24 could be

principles ?% the o

made of a s *efé& Perlal a prepacked filter jacket, a wire wap, etc.
or 10 conbinati |ffere t_ filter t ef.erring.additionally nom/to
FIG 3, a base g{pé?‘%‘gdhai %”hﬂln &dfé ?ﬂ? %%"e tfhﬁ %é;ﬂﬁ&tlon 24. The
base pipe gértiam 24garcaspiytédibil FIGShapes merk DpeRipyeseA8atioe provi ded

for fluid flow between the interior and exterior 15 of the base pipe. Note,
however, thaf ?r‘i”&ehé@ré%ﬁd‘?t&ref'&@ert RErEheR; WReD o hkgh B6Y Be used if, for

exanpl e, deYhCﬁééplﬂ%“%ﬁtﬁsth@f§£W%é¥ﬁﬂé%OdeﬁﬂéCfﬁbéﬂtiﬂ%herEBEOW’Contr0|
devi ces are used. The base pipe 26 has an outer dinension D which, at. 20

the time of exammle,i @heofllherb@@@tnmrpé’ﬁ apeld Hee fmadecof a sintered

material, a prepacked filter jacket, a wire wrap, etc., or

10 combinations of different filter types.

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 extertor

15 of the base pipe. Note, however, that in other 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 insertion of the base pipe into the filter
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 as 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.).



portion 24, is preferably less than or equal to the filter portion inner

di mension d. The outer dinension Dis an outer dianmeter of the base pipe 26
as shown in FIG 3, since the base pipe has a generally annular cylindrical
25 shape, but the base pipe could have ot her shapes (such as polygonal,

cte. ). 810 ong, LBy Al 00 I Nty chBDEAnél TEANLAN o O oetPe T Fer

portion 24 is increase ritor to inserting the ase plpe o the filter
portion. Vatheusilitezhpogtiéen 2dyidengredskdrprier dasiingeardtdnignhbe di nensi on

d. One 5 pregferr t gchnique, | eat the filter portion,24 to_thereby
cause it to %?(%a{ﬁ‘g).e aﬁe%ngﬁet#%nfeﬂ%rngﬁg?éﬂnd i‘ga]flgoglrseé:s?é:é’fuiqtuefs
preferably maygss udean fobeinotedsihgahe annbr fdimeresiorfid, | Kaerting the base

pi-pe 26 thereipn. However, ,it |1 be 10 apprecjated that the inner dinmension
d coul d be PH %ﬁﬁﬁﬂjte§g“Fﬁ5? $ 5 aFggo?%iEEQnRQﬁflﬂ dsi®8n D, and the

base pipe LRefdBY Gatlsel htbeol 8584ded into the filter portion 24. In another
fabrication nethod, the outer dinension-of the base pipe 26 is decreased

prior to insertiysd keeD2ffer 1@imMdRRA IO 1ENEnELed S PO i5@N 24. Vari ous
techni ques may be used for decreasing the outer dinension D. One preferred

t echni que i Brefexaddly dpsgpasthan pehoeuter: dénenyiemBdan easé ofiri nk.
inserting the base pipe 26 therein. However, it will be

10 appreciated that the inner dimension d could be increased
so that it is equal to the outer dimension D, and the base

pipe 26 could still be inserted into the filter portion 24.

In another fabrication method, the outer dimensiopan
the base pipe 26 is decreased prior to inserting the base

15 pipe into the filter portion 24. Various techniques may be
used for decreasing the outer dimension D. One preferred
technique is to cool the base 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 bage pipe 26 therein. However, it will be
appreciated that the outer dimension 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



When the outer dinension Dis decreased, it is 20 preferably |less than the
I nner dinmension d for ease of inserting the base pipe 26 therein. However,
it will be appreciated that the outer dinmension D could be decreased so

that it is equal to the inner dinension d, and the base pipe 26 could stil

be inserted,jnto.the f rtion 24, 25 each the fabrication
net Ihods des‘?:’lr"?eﬂ‘éd QbSVI%f %pﬁr}éﬁ:e H5Fi%t%£ﬁ‘§?'°etx Puéf’\‘féfasi”lf’l% o:Jter

di mensi on Qheof:.ntnhe Gasendidie Gridyopr aberedd Ing et etltadinbfsismer 9
di mension d_of the filter Portlon 24 prior to increasing_,the inner

di nensi on dPandf&eTIERe RRIHPIRfe ZSutdr 1BFRERS JRtoDEREF fdAthe base pi pe 26

i's Insertedpdfttﬁnt bq fhd ef i1 90F tdodR 184, it hel fddderdd@lil9Nah8sak! owed to
cool , and/or t he ase pipe is allowed to warm so that an interference

fit is dbt athﬂadlat?@t REER therbaweditgevara: {39 tihratpan iprerfenracent erf erence
fit d | t

P O SR G Bt L
10 thus, well S gg ? e dang g#:Bﬁuggs d&'&:{ﬂ:&:}%?f %inﬁg'i;*aﬁg?émd use in

the wel | bore 14 Ion, ~separ constr portion
24 prior tobetwermaertheomnnéridme diﬂstéleplf}hétéﬁ pderisim 24r eniddesef or enhanced

aceuracy | negfisif! KT LAY SLISUHIS 2600 hita PEEVSY 1A% 1894087 201 ©
10 thus, well supported by the base pipe 26 during
installation and use in the wellbore 14. In addition,
separate construction of the filter portion 24 prior'tq
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 screen

22 is representatively illustrated after the inner
dimension d has been decreased and/or the outer dimension D
has been increased, so that there igs 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
ocbstructions in the wellbore 14, etc. The support rings 30

25 may be attached by welding, interference fit, mechanical
fasteners, or any other techniques or combination of

techniques.

- 10 =



Referring additionally nowto FIG 4, the well screen 22 is
representatively illustrated after the inner dinension d has been decreased
and/ or the outer dinmension D has been increased, so that there is an
interference fit 20 between the base pipe and filter portion End support

[l ngs 30, My beyusechiple At he! p800n0Leddiiy LLCLAPOLL R Bue [fidesT T ed. T

provi de | ongi tudr nal "support t rOV|de radi al
st andof f f romexbistbemtdeonshienbake pighe titfren!iM:het €ilfére sempipiont rings 30 25

may be att hed b meldl |nterfere e fit chanical. fasteners, or any
ot her tech qUe§°%r X ﬁaPIO&SOPOS?£§}1 ﬁf&é§gglbnnﬁ5t%}$?ﬂﬂ M 9s not

necessary h@rbaneqmaxwﬁdﬂﬁﬁﬁceutbt digerexicit theandefothehbase pipe 26 and the
filter portion, 24. For exgnpl e, ossible for th nner di nension d

to be e%uaF°P81Fﬁ%ncﬁReQIQYHﬂﬁnépﬁﬁuffeeghPHQﬁt tREsthe gh% 2% on to provide
adequate syppeibnf®f, the filter portion 24. Referring additionally now to
FIG 5, an"alternate configuration of the filter portion 24 is

representativel yoeddt ity iBd1 ohBILI Sof A E94 251 Ofln Afieaibddder portion 24

10 includes a filter wre E hel i cal 'y ‘about mulfiple
ci rcunf eremoméugyr%tpme@famet fihter cprptiodi 34 Ly sspeegemptivdy 34.

illustrated. 1In this configuration, the filter portion 24

10 includes a filter wire 32 wrapped helically about multiple
circumferentially spaced apart and longitudinally extending
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
1s allewed to cool, thereby decreasing the innér dimension
d.

The well screen 22 is representatively illustrated in
25 FIG. 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

- 11 -



The inner dinmension d is the interior wwdth between.. the rods 34 in this
configuration of the filter portion 24. 15 As depicted in FIG 5, the inner
dimension d is being increased by heating the filter portion 24 in an

i nduction heater 36. Preferably, the inner dinension d is heated until it
I's greater than (or at |least equal to) the outer dinension 20 D of the base
pi pe 26. THEIRRIOIPPEAFENTRE (MRd¥EeRs EPEELI D RAEFBaPEd filter portion

24, and the J;sééﬁ&caml Othe | S 13A4eEnkOt O Basd lﬁ%‘abzedecaeaémg the inner
di mensi on screen 22 is representativély illustrated in 25 FIG

6 after thethmﬁ‘bﬁ%@e% o F Keerd /i 856r SBBPYFR FiNGS 3\0| Fegr bponsedn 24, and
the filter f6¥tfdﬂ§1@éalﬁ£f'§§§ ortner! d&§ln§@%¢yéﬁfar%Qly QF!nterference fit
e or

provi ding - I ppIng en neﬁt etween t i'l ter ion 24
(speC|f|&mudg§1ndde rods 34) and the base pipe 26. As mnth t he enmbodi nent of
FIG 4, end support rings 30 may be used for |ongitudinal support, radial
standoff, etc., ﬂdbtﬁadesfremk ﬂnnﬂddadioﬁ to; heatdody thenflidtelheati ng t he

e PR s P e 20 o g s codlicd g degrense he outer
The outer dtﬁ%”ﬁﬁﬂ@% Qiwens ok h®prior to insertion of the base pipe
into the filter portion. The outer dimension D would then
10 increase as the base pipe 26 is heated, thereby providing
the interference fit (or at least a close sliding fit) 

between the filter portion 24 and the base pipe.

It may now be fully appreciated that the fabricatioesn.
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 dimension d, and then the inner dimension
| is increased. In the well gystem 10, these =zteps arve
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
L

is decreased after it is increased, and prior to installing

the well screen 22 in the wellbore 14.
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10 increase as the base pipe 26 is heated, thereby providing the
interference fit (or at least a close sliding fit) between the filter
portion 24 and the base pipe. It may now be fully appreciated that the
fabrication.,, methods descri bed above provide significant inprovenments. in
15 the well screen art, The resultipg well screen 22 has enhanced filtering

accur acy, r educedeufgebriagte Lnckuiantie step ¢hePide Ripg 582 and

i ncreased raggsdagﬁ 26 wmuﬁmoeﬁe retied pbriabnizali nghitye well screen 22
has been descri be whi ch filter portion 24 is provided 20 having the

i nner d|nenEP@#FkPnLE@dSFREanﬁeb¢rﬁﬁﬁfQEﬂﬁénéfbﬁr the | imyaddaensionhe wel |
system 10, hfée.l.r%r%ﬁ%hﬂr ean 05 Q{ec%a%gﬁgn@ﬁ] &l the wel | screen 22
u

in the wellbore e net can al so 1 nc e step of decreasing the
25 filted pdimérsgico®d inner dlnension d. The inner dinension d L is

decreased after it is increased, and prior to installing the well screen 22
in the well bore The step2ofThecreisdiol dde dnoendeéimdresistrep afaypositioning the

porformed afPEIdnetsariRRnERE! T fiepatpE EE AF LG B8 detr easi ng
the inner S5edbdBNsd @Whe outer dimension D of the base pipe 26. The
step of decreasing the ilnner dimension d may include
10 decreasing the inner dimension to less than or equal to the
outer dimension D of the base pipe 26. The step of
increasing the inner dimension d may include heating 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
bage pipe 26 outer dimensicn D. Then the filter portion. 24
inner dimension d is increased to greater than or equal to
the base pipe 26 outer dimension 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

dimeansion and the filter portion inner dimension.

- 13 -



The step of increasing the inner dinension d may include increasing the

i nner dinmension to greater than or equal to the outer dinension D of the
base pipe 26. The step of decreasing the inner dinmension d nmay include 10
decreasing the inner dinension to | ess than or equal to the outer dinension

D of the base puﬁﬁ 26. The stgg of ig&rﬁagin t he i nner. dinmension d may

i ncl ude heating Ph&EOUFEPt ef BBFITDF 4 RSP hERS Rt IP Bt 88PPcBt i ng t he
wel | screenci&pehdls cohsibeeatiles cof etk iabowhi abséhiptidd @f portion 24 has the
inner dinmension d which is, injtiall ess than or equal t he base pipe
28 out er a0 RERET B LTRARPRELI Tt 1, ERE SRveRon midadilsensi on d i 5 |

i ncreased tgpéﬁéﬁﬁdﬁé that MEnPaNGdLifitatlibRshas@d i ghe26 out er di mension D,
and then the filter 20 portion inner dinension is decreased. Yet another

method of fBBPFELRItigrEnedpleticrteand PthREschange st Nfedade Ri ch the

base pipe 2 Is 1 0 I odl 1 ) il t.e ortion 24
is provi degh%?aei/i r%\ez;‘r%gignﬁg?ggiﬂ?%%'o%% , sgggeﬁiﬁba%azgg?%?g#beﬁggce fit is

provi ded besogen dthéhisapeipcpplesitef thei prasewnh mnentdierf.ilter portion inner
di mensi on. cQurs a o) i1l LN e_art. woul d, upon a carefu
consi derati %ﬁ"%’f%ﬂﬁ’@@abg‘v‘s Eggéé?gqqsg? tgggege%ég%lélrﬁta O|HV(L3i SermSolnent s of the

invention, ckastly understood as being given by way of illustration
10 and example only. '
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appreci ate that many nodifications, additions, 5 substitutions, deletions,
and ot her changes may be nmade to these specific enbodi nents, and such
changes are within the scope of the principles of the present invention.
Accordingly, the foregoing detailed description is.to be clearly understood
as being given Ry.yay,of illustration 10 and exanple only. 14 Cains: 1. A
nmet hod of fabrica?lng a well screen, the nethod conprising the steps of: 5
providing a filter portion having an inner dinension; and then increasing
the filter portion inner dinension, the providing and increasing steps

bei ng perfornmed, prigr | | i I r L a . 10 2.

The net hod of clléi m%‘“‘%‘%‘r‘ﬁ?ﬁééékggfégﬁ%&%e‘“ﬁgt ggg'lSFHdeEPé\gé%ﬁg&fhe filter
portion i nreompaiiogngi the 'stehs Bfe nmet hod of claim 2, wherein the decreasing
15 step is performed after the increasing step and prior to the installing

step. 4.5 The neplroediding|aifhlterf porhien cloaqimicsiang inher stimpnsiopositioning
a base m;xaggthin the filter portion. 20

then increasing the filter portion inner dimension,

" the providing and increasing steps being performed

prior to installing the well screen in a wellbore.
10

2. The method of c¢laim 1, further comprising the

step of decreaging the filter portion inner dimension.’

3. The method of claim 2, wherein the decreasing
15 step is performed after the increasing step and prior to

the installing step.

4, The method of claim 2, further comprising the
step of positioning a base pipe within the filter portion.

20
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15 S. A nethod of fabricating a well screen, the nmethod conprising the
steps of: providing a base pipe having an outer dinension; 5 providing a
filter portion having an inner dinmension |ess than or equal to the base
pi pe outer dinension; then increasing the filter portion inner dinension to
greater than or equal to the base pipe outer dinension; and then decreasing
the filter portion inner dinmension. 10 6. The nethod of claim5, wherein the

decreasing step fur COJTRIA ing the.filt ortj ._The net hod
of claimb5, whe?'éi n é%ét eOéT%afls?gérgggL}s?%pa fw%rltlhée' gégﬁbriégg"‘%‘?}bﬁ di ng

gri ppi ng engapeiebhg tied vevopst bE:filter portion and the base pipe. 8 A

nmet hod of fabricating a well screen, the nmethod conprising the steps of: 20
provi ding a baserpivpéim@\d gsan pdpeehavime sl auterphomedshona filter portion
having an i nner dinension; and - 16 then providing an interference fit

bet ween st he bas@ropigtng®ui efildierepsirobonritatimy fanl ianhepodimensismer

dirension. 5 9. The net hod _of cI%in18, wherein the interference
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 portion inner dimensgion.
10

6. The method of claim 5, wherein the decreasing

step further comprises cooling the filter portion.

7. The method of claim 5, wherein the decreasing
15 step further comprises providing gripping engagement
between the filter portion and the base pipe.

8. A method of fabricating a well screen, the method

comprising the steps of:
20 providing a base pipe having an outer dimension;

providing a filter portion having an inner dimension;

and
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fit providing step further conprises increasing the filter portion inner
dinmension to greater than or equal to the base pipe outer dinension, and
then decreasing the filter portion inner dinmension. 10 10. The net hod of
claim8, wherein the interference fit providing step further conprises

decreasing the ' ; ' | 0 S o] al to the
filter porti ongﬁ%tﬁe?lp%‘?ie%% | %h ‘dtggggﬁlgér}‘%encérigag’leﬁﬁgggﬂeE%gg%asp? pe 15 outer
di mensi on. plipe outer dimension and the filter portion inner :

dimension.

5 9. The method of claim 8, wherein the interfexence
fit providing step further comprises increasing the filter
portion innex dimension to greater than or egual to the
base pipe outer dimension, and then decreasing the filter

portion inner dimension.
10

10. 'The method of claim 8, wherein the interference
fit providing step further comprises decreasing the base
pipe outer dimension to less than or equal to the filtéi-
portion inner dimension, and then increasing the base pipe

15 outer dimension.
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