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A VELL SCREEN Field of the invention The present
invention relates to a well screen for filtering

woOlo4ds1deawn fromwells, and to a net hod of i PET/SG2004/000181

manuf act ure. Background of invention The extraction of
fluids such as oil, gas or water from subterranean
wel | s invol ves introducing a1transportation pi pe into
the ground. The fluid is forced to the surface of the
earth through the pi peABYELLSCREGN essure in the
wel |, a punp aboveground, or displacing the fluid with
another fluid, such as using water to displace oil
Such a process involves a flow of highly pressurised
Fidld bftHedhQehfitth Pi Pe which inevitably carries al ong
Wth 1t debris in the formof sand, stones and other
particles, which erodes the welling machinery. ‘
Therefore, it is a conmon practice to provide a filter
ssenbly, known as.a well screen, at_the subnerged
TR R PV PR ) 1 a\ﬁ?'oﬁ?r%@'béortftit%l@eaﬂ%d%dw from
fluid fromthe solids. An avail abl e design of well
wells, gl tocamethed of its manufactuteengt h of perforated pipe
known as a base pipe. The transportation pipe is
connected at its subnmerged end to the base pipe. The
perforations along the side of the base pipe allowthe
Batkgrduh® of HvehtibRt 0 the transportati on pipe.
Generally, 1t Ts desirable that the basepi pe has as
| arge a di aneter as possible, subject to physical and
efficiency constraints. :

The extraction of fluids such as oil, gas or water from subterranean wells
involves introducing a transportation pipe into the ground. The fluid is forced to
the surface of the earth through the pipe by natural pressure in the well, a pump
aboveground, or displacing the fluid with anbther fluid, such as using water fo
displace oil. Such a process involves a flow of highly pressurised fluid into the
pipe which inevitably carries along with it debris in the form of sand, stones and
other particles, which erodes the welling machinery. Therefore, it is a common
practice to provide a filter assembly, known as a well screen, at the submerged

opening of the transportation pipe fo separate the fluid from the solids.

An available design of well screen, comprises firstly a length of perforated pipe
known as a base pipe. The transportation pipe is connected at its submerged
end to the base pipe. The perforations along the side of the base pipe allow the

fluid to enter into the transportation pipe. Generally, it is desirable that the base



The base pipe is essentially encased in an outer |ayer
of screen, which filters the fluid flowing into the
whawe/1pi3ge. The | ayer of filter medi um has fi nBCT/SG2004/000181
openi ngs, and therefore a | arge percentage of open
area. Sone types of filter di um are easily damaged
as they are woven of fine net@al threads, which are
eroded by the particles carried by the strong fluid
piRshAs ¢ﬁi@rgsr%d@nﬁe@a% ppgsiblep gybigct tr playsier) ansefficieady
areas of bl ockage which eventually build up.
copsivaints.onal |y, the filter nediumis wapped tightly
around t he base pipe. However, it is also proposed in
the art to provide a gap between the base pipe and the
filter medium as shown in US 2002/0038707 to all ow

T s e SRR B o R0 i g pers
5 oG B0 Pae B 1585kt M2 Hfed Uy s e openings
e I?, US 5,61 1,399 is_concerned with fabricating a
af‘é ﬁ‘i’n%@ Y8 |A9G PRIGaiREe aEPRRN AaShe tyres of filler medium are
material, since such welded seans can create areas of
eapijkdrrvaged asdbey prowowen of fipemelgs threads, swhiok ede eopded by

which is nounted a coarse screen having a series of

tHeopayiticlesi caatity bgthe stiong flaltofiow TheyThry slsbic@ily @u@gga[

with a wound wire which can be a series of rings.

clel@ing M6E AR U888 of BlojkaHe SfkeldmtBafrhRNuphi ch is
hel d bycrinping. A perforated outer shroud covers the

10 fine screen as a protective screen. The screens are
put through a die in order to conpress and hold these

Conventionally, the filter medium is wrapped tightly around the base pipe.
However, it is also proposed in the art to provide a gap between the base pipe .
and the filter medium, as shown in US 2002/0038707 to allow the fluid to ﬂoW
past clogged areas on the filter medium and enter though unclogged adjacent

15 areas.

Many inventions have been proposed to improve the efficiency and life spans of
well screens. For example, US 5,611,399 is concerned with fabricating a filter
20 assembly without using welds on the filter material, since such welded seams
can create areas of weakness. A base pipe with openings is disclosed, upon
which is mounted a coarse screen having a series of longitudinally extending
support members tied together with a wound wire which can be a series of

rings. On the coarse screen is disposed a fine screen which is held by



el enents onto end caps. US 6, 305,468 provi des an

i nprovenent on US 5,61 1,399 and is al so concerned
wowdoh/1iske i cating a filter assenbly w t hout usPESG@E0E800181

on the filter material which can create areas of

weakness. The nethod of securjng the filter materi al

is different fromUS 5,61 1,399 and the outer shroud

is also put through the die with the clainmed advantage

cimping Aaveréarateskoeier sbravg eavers theefing seieen as aarotestive

of the conponents, particularly the outer shroud and

scheer.| Thescresgneraralput sroagh a die inesderiibycanepress asidasdd these

significantly greater differential pressure than the

déshisWsiitb @pgl @‘pspri or designs such as illustrated in
US Patent No. 5,61 1,399. US 6,158,507 discloses a

rod- base screen with two filter layers and an outer
shroud 34. The nethod of preparing the rod-based

' isclosed.in US 4 314, 314,.12
5 (B A PlaideR st anBiavgrisst g U 5.0bT o83l i§ 3o concemed
spirall ,vvou?_d rod along a circunferential spread of )
W‘%nfr@gf'ﬁ Iehp '|lt86§,SSQrH€|YIVt’)‘H§?LttMé!%wew&d%ﬂ ﬂ@ﬁﬁt&ﬁgﬁnafeﬂal which
paral |l el al on% the length of the base pipe. US

cappIreaiatdareas 20 0268088y Oihenmedtbchbbsacuiingtthe filide satetialds
a spirally-wapped wire used to create a space between

diffezehi frorarU8r5d6 1 heobame the paitersshrbud aaisbhfut gisdugh the die
between the filter mediumand the base pipe is

wWithi tRb alldlffbd ddVantage B BeaBtSr 8bQ6K BethPihat iR SlB6EaR Rature of
of the base pipe in the event that the filter medium
10 tNEEEMPLRSSRY phANRIHR thBSURESEBLESN the filter material, allows the

assembly to withstand significantly greater differential pressure than the

constructions of prior designs such as illustrated in US Patent No. 5,611,399.

US 6,158,507 discloses a rod-base screen with two filter layers and an outer
15 shroud 34. The method of preparing the rod-based screen is disclosed in US

4,314,129.

US 4,314,129, uses a resistance welding technique to secure a spirally wound
rod along a circumferential spread of longitudinal rods, the longitudinal rods

20  running parallel along the length of the base pipe.

US Application 2002/0038707 noted above further describes a spirally-wrapped
wire used to create a space between the filter and the base pipe, such that the

dap between the filter medium and the base pipe is maintained. This gap



US 5, 782,299 and US 6, 109, 349 disclose a filter |ayer
and a protective screen, which can be di sposed inside
worooenissgde the filter. The protective screensPEr/BG200£000181
turn, nade up of two layers of perforated stainless
steel joined together. The Iayers are relatively thin
(.02-. 13 inch) and t hus, atively speaking, have
I|tt*e st ructur i di t The perforations of the
DRSNS YIBFEAGH ah Jie Stifagh elina bassupig Tahe hant thatthe fiter
fluid entering into the filter assenbly cannot flow in
medilim s@re Preseqshiowards the besepipee the pressure of the
i mpi ngenent of particles and fluid onto the fine
filter mesh is reduced. The deflection is nmeant to
reduce the direct inpingenent of the fluid against the

ubisg, 782 208 RIS E1 09 848, cﬁécff % E‘Hlt?? %&g?a g'd B{Qgée&&epsecreen,

pi pe having an inner’ jac ose

e |ve cket. The .
5 W@%@%Xa“&@e%“ﬁ%ﬁg%ﬁwﬁ pt gﬁ%fﬂ;"’th%rrﬁfﬁﬁi tFF¢E ssrpehs are, in
weayve V\:hiCl’{] tI is clained, allows the meshto remain
tupiL Teds Up Pt e 13¢5e & PeRTaiad stainless sfeal ieibed degether. ofihe
the surface of the nesh. Summary of the invention The
layersararelaiyelltthion.G2-n3 inshpaod .ﬂw aelatingly opedking, | have little
screen and/ or provide the general public with a useful

stetoturabrigiditge aealerfozations oftbeitwodayererardirsiel sIR@edan such a
wel | screen which can withstand the coll apse of an

waythert this fbiddriteen dgﬁﬁ@@ﬁle filtdr d5imisly BRANSEHNG 1 aHirect fow
filter medium and the protective screen Is maintaine
10 pal, &Y Meréiors RNFIRIEulYEhe it d@Rent of particles and fluid onto

the fine filter mesh is reduced. The deflection is meant to reduce the direct

impingement of the fluid against the filter medium.

US 5,849,188 discloses a perforated pipe having an inner jacket closely wound
15 on the pipe, a woven wire mesh layer and a protective jacket. The woven mesh

layer is of a type known as twilled Dutch weave which, it is claimed, allows the

mesh to remain relatively unclogged even when particles accumulate on the

surface of the mesh.

20 Summary of the invention

The present invention aims to provide an improved well screen and/or provide

the general public with a useful choice.
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ensures the existence of flow paths across the surface
of the filter nmedium as well as flow paths through

wao b@4fiii3ser nmedi um The invention al so proposeRCT/hEe2004800181

of a pre-wel ded nesh which could be wapped around a

base pi pe before being securgd in place. The invention

al so proposes the use of a series resistance wel di ng

techni que, wherein the el ectrodes are placed next to
Inegerteral teems dhetineeniionediscipsas 8 well srreqi Wideh capyithgtand the

of on opposite sides. This techni que nmakes wel ding the
cdia?@é Hhnauteatrosdutiot sopedmrimtizatey yap detweers aifitiee medium

wi thout the difficulty of positioning one el ectrode

anf¥ Qcoﬁéﬁiv%ﬂc?ébﬂﬂs ABMAREd Wyl diPbliter AtRIOH Bget. O h%lf‘?éap

invention in a first aspect, there is provided a we
screen c | Sl I r : t.efn : = 0f
eilies s BERF PR Bp nathBgn¥ethe AeRE A i RAM UM, as
outer stand-off |ayer:. wherein t out er. stand-of f
web e fowsbains dwguaPiGe SHAE ediin: Lo ANERGRT i piinoges the
| ayer and resist collapse of the cover towards the
use bf aipre-weided mesbvhisly could be wWrapred AWNNdR Rage phgjbefore
aspect, there is provided a nethod of formng a
beihgreelifed inydace. The inebhticre alserpropoges thenyse dka sedes
of providing a pre fabricated nesh, wapping the nesh

redf ek dbldifpidcharfiel WrEi the dddtitRiesairetpigcahéxt to each

screen and connecting together the |ongitudinal edges
offr bh%@%ﬁﬂw”&ﬁfﬁd@ 3% Wg‘dé‘?i, if¥&aH bP8n bPpdsitdsidés. This

aspect, there 1I's provided a rmethod of formng a filter
telcﬁﬁﬁug&%ék@w@@[&hﬁ S Ees ARt 'sHeet {Bq’o%eaoéylﬁ’\fder possible

without the difficulty of positioning one electrode within the cylinder and one

without.

According to the invention in a first aspect, there is provided a well screen
comprising a filter layer; an outer stand-off layer around the filter layer; and a
cover around the outer stand-off layer; wherein the outer stand-off layer is
arranged to space the cover from the filter layer and resist collapse of the cover

towards the filter layer.

According to the invention in a second aspect, there is provided a method of
forming a standoff layer in a well screen comprising the steps of providing a pre-
fabricated mesh, wrapping the mesh around at least one underlying member of

the well screen and connecting together the longitudinal edges of the mesh.
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woven mesh into a hollow cylindrical form and
connecti ng | ongitudi nal edges of the sheet together by
wo e®issidece wel di ng. According to the inventi oPCT/BG2004/000181
fourth aspect, there is provided a well screen
conprising a base pipe; an ipner stand-off |ayer; a
filter layer covering the inher stand-off |ayer; an
outer stand-off layer around the filter |ayer; and a
Accovding 40 thenshvehtiors i 2 thikt agieeal; there {seprovigediA meﬁgog &f
the invention in a fifth aspect, there is provided a
forEihg SRteraayardopa valirepreen tofripeisirgafierstepmobiarming a sheet of
stand-of f | ayer which provides a cage for and/or is of
w&fe%%géh LhtgiFhdlov BEmdrital forint fid baveictingridngitutiinalredges of
around the outer stand-off |ayer. Brief description of

th%%ﬁfﬁg@)@r@g&ﬂﬁ’)&?g@%é@gﬁg{ S of the invention wll

or t e of illustration only,
with reference to the followng figures in which: Fig
1l illustrates a cut-away sectional perspective view of

a well screen according to one enbodi ment cf;; t he
Adcoveingito therinyention in,a ot aspecte ssaisiavidsd 8 yeell screen
invention which is a nmethod of welding a filter nesh

| copfipridiey weldsegipean mnes stand-off [@Yey; a fitket layencew@ringsthe inner

resi stance wel ding technique. Fig 3 illustrates the
stéﬁ%%@ﬂa?ér; Bhdulerndignedfiflapsr atoentdhgifittadiayat; esicde coter
the well screen.

around the outer stand-off layer.

According to the invention in a fifth aspect, there is provided a well screen
comprising: a filter layer; an outer stand-off layer which provides a cage for
and/or is of greater rigidity than the filter layer; and a cover around the outer

stand-off layer.

Brief description of the figures

Preferred features of the invention will now be described, for the sake of

illustration only, with reference to the following figures in which:

Fig 1 illustrates a cut-away sectional perspective view of a well screen

according to one embodiment of the invention.



Fig 4 illustrates a nethod of welding the ends of two
filter meshes of Fig 2 and 3 together. Fig 5

WO kdousir3ss es the nmet hod of Fig 3 viewed from t PEI/SG2004/000181
| ongi tudi nal side of the well screen. Detailed
description of the enbodinents Fig 1 shows one end of
a well screen 10 according to an enbodlnent of the
i nvention, conprising a base pip a cylinder of

Fige2 Hiustrates am ernm@inmgnwmbeﬂn\rw@n vxlzlchas aynethggrofgyelding a
mesh being a filter nmedium 13, a cylinder of nmesh

filkeri mgslhaof the well stasethods sfhcaynenin Eiy 1 aisingy4 saties redistance
perforated netal sheet being a protective cover 15 and

@bdﬁﬁgpéﬁ Only one end of the well screen is

|IIustrat In Fig 1, the other end of the well screen
10 being the sane as what is shown. The base pipe 11
has hol es 111 through which fluid may f|OMIint0 an

s PR BRI Ghush PR GBI g e e

the side of pipe 11. Industrial standards usually
sgebify that it's the pipe has an outer dianeter of
2.375" to 7". The inner standoff layer 12 is
preferably made up of nmesh of orthogonally di sposed
nmetal rods wel ded together. The nmesh is pre-fornmed as
FRy 4 liRisti@iseh ndtbod of weldihg tise 2adanfiiwe élwadeahds pliFig2 and 3
tightly around the base pipe 11, typically using a
téﬁ?ﬁéﬁ of strap wrenches havi ng straps of flexible
terial with

10
Fig 5 illustrates the method of Fig 3 viewed from the longitudinal side of the well
screen.
Detailed description of the embodiments

15

Fig 1 shows one end of a well screen 10 according to an embodiment of the
invention, comprising a base pipe 11, a cylinder of mesh being an inner standoff
layer 12, a cylinder of mesh being a filter medium 13, a cylinder of mesh being
an outer standoff layer 14, aa cylinder of perforated metal sheet being a

20 protective cover 15 and a weld ring 16. Only one end of the well screen is
illustrated in Fig 1, the other end of the well screen 10 being the same as what

is shown.
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a tightening nechanism which can be w apped around
the mesh and then tightened, pulling the nesh tightly
w@e@yndishe base pipe. The two | ongitudi nal siPEES©1004/000181
the mesh sheet are then wel ded to each other to forma
cylindrical nmesh 12 tightly enbracing the base pipe
11. The mesh 12 therefore pr%w des a rigid skeletal
structure, which ensures a consistent gap between a
Theei baser pipedi uhas Bolga d TriHbraughewhishdhid srayifiow rtorareaxially
base pi pe 11. The gap enhances flow distribution
dispvsedgharidperiatibh ipeerdit show8). TheehelekdiMgmake lupi ajtatal open
used is preferably series resistance wel ding. The

ol H 5 7oy ot e damigd o st

théptﬁ Elﬂeeé ‘e%e(sOé e?toﬁé?ﬂgte?'o?%laelsb%‘?ed | ayer

ratl on functions. Each sub-l|ayer of

the wire mash |s a commercially available material .

The material used could be a stainless steel such as

G ade 316 or Alloy 20. The quality of these neshes is
Thednteostapdoffyayssy Ialprefﬂr@bmaﬁaféﬁlap of mgrduelrrthaggnally

exanpl e, "plain square weave", "plain Dutchweave"
disposied méta! chdsveidet tagetheo. Five s isipre-dormediaa @ ﬂaiyﬁbﬁet

13 is fornmed into a cylinder froma flat sheet of

anHl ik tc@t td"sige Wndowfappedigidngulid tigtdlyareund hiee base pipepet,

1 and the inner standoff |ayer 12. The specification

ty;ﬁfzalw;&snﬂ PLeradlst s"i‘f\é? widnces trﬁ%mgja@ét ot feiIeeRateaal with

he W I es) det er m ned on the expected
R T T
tighteqned, pulling the mesh tightly around the base pipe. The two longitudinal
sides of the mesh sheet are then welded to each other to form a cylindrical
mesh 12 tightly embracing the base pipe 11. The mesh 12 therefore provideé a
rigid skeletal structure, which ensures a consistent gap between a filter medium
13 and the outer diameter 112 of the base pipe 11. The gap enhances flow

distribution through the filter medium 13. The welding technique used is

preferably series resistance welding.

The filter medium 13 comprises typically two sub-layers of wire mesh (not
illustrated) which are sintered together tb form a strong single bonded layer
providing fine filtration functions. Each sub-layer of the wire mesh is a
commercially available material. The material used could be a stainless steel
such as Grade 316 or Alloy 20. The quality of these meshes is controlled by

several international standards, for example, “plain square weave”, “plain Dutch
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(around 80 - 300 mcrons), this outer sub-layer is
relatively delicate given the stress it has to
wowdhstasd in a pressurised well. Hence, a conP@ISG2004/000181
technique to i nprove the strength of the outer
sub-layer is to provide a mechanical support by
sintering one or nore sub-|a&yer of nesh underneath.
The inner sub-layer of woven_ mesh is constructed from, .
wasiveds twilliDutehIveaye? andsecerer Thandtel madiug lpyer a§é$ formed into
or openi ngs between the weaves. The two sub-|ayers are
a oylinder fidnt adiat Brsethyf fitteneetirnixpfotecreing pedlad ovart the base
certain pressure and raising the tenperature to just
pi}pggqvé biiRSeP@bAdoff Hyerresul tant sintered filter
medi um 13 has both thefiltering property of the outer
sub-layer of mesh and strength provided by the '
conmbi nation of the two sub-layers. The sintered filter

medi um, 13 i s then roll into. a | ipnd tvni e

TrEs SRR g e Cubes-Bah Ry (uf ¥ SRS eiffille Hotween
wel ded together to forma |ongitudipal seam. Th$ .

the adfes) imdetermingchiasestom thr eXReRIEY PEE q“ﬁ”%h'ﬁ'@“ of particles
enbodi ment is preferably sees resistance wel ding,

conftainbd 4l theewetsDua¢o fheofinewirefsize aod ithel targe sivendigsHgauired
within a cylindrical structure. Successful application

(aRluricESh SIS MiKBhS), RES 0o raRb-Ialgnisfretaivelycdsicatagivegthe
and consistent weld quality, as conpared to other

S s i S BB e, & o st o
ol el PSRBT ST DRTal B B oo or
b; I@l{g%%m &Iérarlmlr% @ﬁméyt/eor_o%r}rqestw u%é’eem%%% The ijnlel%r sub-layer of
Woven mesh is constructed from wires with a larger diameter and with larger
apertures or openings between the weaves. The two sub-layers are sintered
together by compressing them together at a certain pressure and raising the
temperature to just below melting point. The resultant sintered filter medium 13
has both the filtering property of the outer sub-layer of mesh and strength
provided by the combination of the two sub-layers. The sintered filter medium

13 is then rolled into a cylinder, typically 1200mm long. The overlapping sides

are resistance welded together to form a longitudinal seam.

The resistance welding technique employed in this embodiment is preferably
series resistance welding, which addresses the problem of electrode positioning

within a cylindrical structure. Successful application of resistance welding
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techni que. The outer standoff layer 14 is preferably
nmore rigid than the filter nmedium 13 either by choice
w@boonalissd al , structure or both, and is preferpti/gG2004/000181
constructed froma nmesh forned from orthogonal |y
di sposed rods wel ded toget hzr. The outer standoff
| ayer 14 ensures an adequat Odi st ance, preferably 2.5
to 3mm between the filter medium 13 and th
prpyidee stgnifisanboest seyingshard @ﬂm\eﬁt@lﬂh@/eddwaualutwmas compared to
di stribution through the filter nedium 13. The outer
otisérandidffy ary pining téchirsgligs.pul 1 ed tight around the
filter medium 13 (including, naturally, all the |ayers
beneath the filter medium 13) by strap wenches as
descri bed below with regard to the inner standoff

r. : I al t
Whg%{ i(l is dgélééé‘g?mﬁ@ doratpé?:e é{lllnklgcel fnﬁrh’{\éﬂlq@ 1;?; g?é‘ﬁnned
acewe]d t oget.her al.on h n
tog&iet 15 a3 Fincimiob BBt mBrRAY 15 fqrapiiEint ficiihaers are
) _skel _et al structure. The skeletal structure prevents
joined sbcurdereatialbenddeendrly hesame sodes Rasstanse inge
filter layer 13. In the event that the protective
tectinique. 15 col | apses or is defornmed due to the force of
pressurised fluid flow or collisions with the bore

wal | of the well during the |owering of the well
screen, the gap between the protective screen 15 and

Tﬁé?l.étge'gtlsfgﬁ]gio?‘ﬁ#é’rnﬂlé Férgb?%ﬁi@ ngigitRgd tthy fikd¥emedium 13

ayer hi's way, disturbance to

o S AR ARSI M s BB e
RUCHISUXIER S e

outer standoff layer 14 ensures an adequate distance, preferably 2.5 to 3mm,
between the filter medium 13 and the protective cover 15, thus enhancing the
flow distribution through the filter medium 13. The outer standoff layer is firstly
pulled tight around the filter medium 13 (including, naturally, all the layers
beneath the filter medium 13) by strap wrenches as described below with
regard to the inner standoff layer. If the mesh is metallic, the two adjoininQ axial
edges of the outer standoff layer 14 are resistance welded together along their
longitudinal joints and circumferential joints to form a rigid skeletal structure.
The skeletal structure prevents direct contact between the protective cover 15
and the filter layer 13. In the event that the protective cover 15 collapses or is
deformed due to the force of pressurised fluid flow or collisions with the bore
wall of the well during the lowering of the well screen, the gap between the

protective screen 15 and the filter medium 13 would be maintained by the outer
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the protective screen 15 and the filt [

outer standoff layer 14 also provi desegrgrrergtdle:rjm 2. e
worehanisal strength in a well screen conpar edPCO/SGRE4/000181

prior art, and specifically provides conparatively

hi gh resistance to rises in back pressure and thus

provi de§ hi gh bur st strengt/h1 since layer 14 forns a

wel ded "cage” e__ncl osing the filter mediumto hold the
stelridoffaayerets. umttis wayy distalbancetie thefieW RERSHFIG AFoPS the

12 and base pipe 11. The protective cover 15 of the
ﬁm‘i,rl ﬁ%ﬂitﬁﬁ‘%%ﬁmed, Wyi retainingturpbsalittedrfiare paihsisrengfythe

| at sheet into a tube in a spiral manner, is slid
filt%éﬁ%&f@? ﬂgﬁ{é"ﬂ{ ag@qﬁvé SheRwisd bedarsoekdd/by contaat between

0 in diameter 151 which provides

nedequate open, 9ol Phnelid e 13 Tisbutehisgindoitieger 14

standof f layer 12, filter mlas' uselsto Jorn the inner
_ o, fI i um
alélci\pm%/;]dm ?ﬁgtqrﬁ@eg?aﬁlg@ﬁtr\;e@g &e? WeY st%géﬁg(?@gggé%foptge
. erefore the ends of all the la
orfvi e, bhdisptificellyeptovidesgcamparatiely g eesistangs 1o 85, in back
through all the layers and not around the ends. Ther
glled

oréLSurdelrdl thus gsoviGeshigibirseatiengih sincelayes 3 defind
tlgwese are welded to the well screen conponents. It9 IS

«-ROSSL DL EihHHhe HRGH Bcllifn 1 held tharfilten masklih fio d

c i i e iltlenen iy around the
%ﬁ?rgsa?ﬁﬁgfase pi pe, in_ whi ch case each WelsltE SCreen
; ; s.Fig 2 sh [ i
inger stapgg l%‘rerl\rﬁgs% g%%légw’g Jg?'ng p?ocegs?mﬁngv\zl gg Ve

series resistance welding, which is used to
| ayers of the well screen ‘ weld the

The protective cover 15 of the first embodiment, which is typically made by
welding a flat sheet into a tube in a spiral manner, is slid over the outer standoff
layer 14. Generally, it has perforations of %" to 2" in diameter 151 which

provides adequate open area of 15% to 30% through which fluid may flow.

The weld ring 16 is used to join the inner standoff layer 12, filter medium 13,
outer standoff layer 14 and the protective cover 15 to the base pipe 11.
Therefore the ends of all the layers are sealed, such that fluid entering into base
pipe 11 must flow through all the layers and not around the ends. There are
weld rings 16 on both ends of a well screen 10 and these are welded to the well
screen components. It is possible that there are more than one well sbreen
along a long base pipe, in which case each well screen will still have two weld

rings.
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into cylindrical shapes if the material is netallic.

For exanple, the flat sheet formng the filter nmedi um
wa3oi4s11fasest rolled into a cylinder and pl acedPCTSG2@4/000181

seam wel ding fixture, with sides of the filter medium

sheet along the I ength of tg% cylinder overlapping in

a region 24. The anount of erlap, a process

variable, is approximately 5mm The seamis supported
Fipp shawspaside viewsa typefapsistanariweldngerreress. fowus: as

1 press. The support nenber 23 may be sized such that
series rdsistmicerweldingeahidhhisrused tfequelt! the layees ofitrer well screen

di aneter of the cylindrical shaped product. The

int%“cﬁmﬂﬂﬁc nEés?ﬁh@Wat@ﬁaﬂBqﬁe@ihcanr @ﬁémbllélthéwlghsnéet
nmer or but typically copper. Instead

fOIgUIéllgP[ES?I %F w (aﬂfrﬁ 19 |?‘f’?§.jt rSPea o 3P gﬂﬁbléfeaﬁﬂ B%%efaf mEJ‘S seam

ypical resistance we
I‘OCGS
P

s U%mis'lo‘fé%f’%?faééﬁnécﬁ% e%t%%d%ﬁﬁgeg{hﬁ%@e

y side, but w thout contact so as to prevent a short
cybnderoveriappingsinia regien 2dedhe W@wwhoégveé@w,sq RrReess variable,
wel di ng process viewed.-fromthe |ongitudinal side of
is appréiinttaly Gesh. e sdam is suppoited bywssdpmoTt tegmber 23 against
el ectrode 31a in contact with the external flap of the

WIR¥R TS BRICHBJEE DN prasEITi sddport hephigdr 21 maytsdisized such that
material, and into the other el ectrode 31b which is

e Ul gl 4 Gl shaeo

prééget:. i‘g\é’%g%pq ﬁ%@p%ﬁqﬁaf b&FhaRSEP 2P RIS halldiieh as polymer

or metal, but typically copper.

Instead of having electrodes placed on the opposite sides of the overlap 24 (as
in a typical resistance welding process) the electrodes 21 (which are made up
of electrodes 31a, 31b as seen in Fig 3) are placed side by side, but without

contact so as to prevent a short circuit.

Fig 3 illustrates the series resistance welding process viewed from the
longitudinal side of the filter mesh 13. The current flows from one electrode 31a
in contact with the external flap of the overlapping mesh material 24, through
the mesh material, and into the other electrode 31b which is also in contact with
the same external flap of the overlap 24. A support member 23 underneath the
overlap 24 allows pressing of the electrodes against the overlap 24. Typically,

the series resistance welding welds a length of 4mm each time. The longitudinal
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the series resistance welding welds a | ength of 4mm
each tinme. The | ongitudinal seamof the filter nedi um
wQ@2804cpiasmder is formed by repetitions of seri 86T/SG2004/000181
resi stance wel ding of spots on the overlap 24, along
the entire length of the cylindrical nmesh filter 22.
The seamis largely fl att endd by pressure applied
during the welding. A cylinder of filter medium12 is
seasmaf the fiterinedjum $221cylndgsis fasmgohby eepedigians efseries
several cylinders may be join end-to-end, by arranging
rebiReariid weldirgsofespdis ondhe ovetiap 24| aloggaheiemdies jeraill of the
resi stance welding themtogether. Fig 4 illustrates

cy? ﬁaﬁéz?wnééﬂ filgdr 2 dinenadEy iPRirg Sl Tettlehed & iressieaymslied
engt I

rom h-w se. Two cylinders of filter mesh 42a 42b

[ . one into the other, formng an overl ap 42c.
ddaﬂﬁ@ %f\%’%g'@gés 2 1 press onto the overlap 42c of the

two cylinders, against an internal support nmenber 23.

Referring to Fig 5, a cross-sectional viewillustrates
how the two layers of filter mesh 42a 42b are . .
A syiinstertad dilter medivng H2As ustally £ lengr K ajpngepisssth iseeguired,
23, and the electrodes 2 1 pressing on the | ayers 42a
sed2balwytindersnmay benginaendito-end, iyhawagging tiee oylinders gindgto-end
| ayers 42c. A long cylinder of several cylinders of

inWeh da Wﬁﬁaeh%W@@k@ﬁd@w&@ﬁﬁ@&erﬂ%&h@r.t Fig 4Midstrafes how
the conbined cylinder are joined to the weld rings,

o G edihalabrbanalshit saposmppieniaisesTio
cylinders of filter mesh 42a 42b are swaged one into the other, forming an
overlap 42c. The electrodes 21 press onto the overlap 42¢ of the two cylinders,
against an internal support member 23. Referring to Fig 5, a cross-sectional
view illustrates how the two layers of filter mesh 42a 42b are supported from.
within the cylinders by support member 23, and the electrodes 21 pressing on

the layers 42a 42b when conducting a current through the overlapping layers

42c.

A long cylinder of several cylinders of welded mesh is eventually formed, and
the two ends of the combined cylinder are joined to the weld rings, also by

welding.

Although the embodiment provides for a well screen which is made up of parts
as described in the Figures, other embodiments are envisaged. For exampie,

instead of a metal mesh forming the outer standoff layer 14, it can be another
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as described in the Figures, other enbodinents are

envi saged. For exanple, instead of a netal nesh
woaommepst he outer standoff layer 14, it can beCT/SG2004/000181

anot hermat eri al whi ch provi des sustai nable a gap

bet ween the protective cover 15 and the filter nedium

13, such as a strong pol yner 14whi ch may be w apped

around the pipe in a simlar way to that described and

masetialevhiph) pseridesisusipinableagapshetiveas the pastectve cover 15 and
Instead of a flat wel ded nmesh, other structures may be

trenfiltenyeedivhi t3), sumhrasaa @tr@ngé}jb'lz)hﬁéw}@ﬁﬂclﬁ hrea ot WeahheE around
cover and the filter nmedium For exanple, two sheets

tHg;a%iFégn a dintiaedvhy Yo BlatQR HiBQ& anHQ“‘ecﬁE@l‘cﬁg gﬁg%gx‘g%ﬁf%i Méans

urality of spacing pillars, or a

havi I @l [ rojpectipns di sposed’

{8 kR 24ReB, Reldall F o ALY Blasfi st 8T aMUGEESrmy be
I I1ars/prpjectjons bei di sposed on, .connected _

efploycs v BER itah SRR ESTHneRlelecte cover and the fiter

Alternatively, parallel rods spread around the
medinieF exe@pls, twasheets bavingd pinrality ofepenitgs) thegheets

the length of the filter medium 13, or a series of

sandwishisgraepldralityl of signtieg @ilavs eor A singleesitast Hawing A@lurality of
filter medium 13, or a thick netal thread running

rafdﬁlip?@bbﬁo@dis?b%ﬂ b¥tvsetBfeniRgs %é)ﬁb’é‘%ﬁ{pﬁg%é’ds,gﬂ@oth cases

along the length of filter nedium oOr an enpos

Y PBEEES ShPSTTR SIRIPYE o e

pose 0

' t . I t, tothe filt
ol Sot 3R BbeiEe R ndietBl e sheepfarpuns hheom
.t he # nsi de o&?t_he base pi pe outwards agai nst the _
cirqunigrengedidhe firar megnyn and weldedtateng the length of the filter

medium 13, or a series of rings spread and tightened over (or welded to) the
filter medium 13, or a thick metal thread running helically and tightly around the
circumference and along the length of filter medium, or an embossed contoured

and perforated layer may be employed.

A éecond purpose of the outer standoff layer is to provide a strong structural
support to the filter medium 13 in the event of back pressure pushing from the
inside of the base pipe outwards against the filter medium. This ensures that the
filter medium of the present invention has a longer life span compared to filter

medium in conventional well screens.

The application of a resistance welding technigue in well screen manufacture

that maintains the integrity of the mesh and provides for more consistent seams
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filter nmediumof the present invention has a |onger
life span conpared to filter nmediumin conventiona
woebd4/13c38eens. The application of a resistancePaeiSd2od/000181
technique in well screen manufacture that maintains
the integrity of the mesh and provides for nore
consi stent seansin the cyliﬁ@@ical | ayers than those
formed by wel din techni?ues usual |y enpl oyed in well
inghe eyihwdfbnhfaa{efwaan thosé fersned ta/wl%ngée@{nﬂwes gadaltyo
damage the nmesh and | eave weak points where tearing
eﬁ?byéﬂsw Wellwedesn rizgusdtars, 8gch lasW i Gnwaldirg whighl tend to
t hough the well screens according to the invention

dﬁm@'ﬁg@ ki IdRBl dnd leBleNfek dSihtsUfBerelteiihg Weay Fesulthder the

screens are applicable to wells of other fluids,

such nat s and water etc.Clainms 1. A well
§§%¥5@ﬁﬁyéﬁ5%§§hﬁgﬁ'a filter layer; an outer stand-off

| ayer around the filter layer; and a cover around the

outer stand-off |ayer; wherein the outer stand-off

| ayer is arranged to space the cover fromthe filter
Altizgugh thedvelbsereene aicrasking ter therBverfiasy ateohwi@raliristended for

filter layer. 2 . A well screen of claim1l wherein the
uselinesil weks)dioé ivellsoeeens ase ajiqellcabld towslts oBothar feids, such as

screen of claim1l further conprising an inner standoff
natBYARlgas Ry Ratehwtd.he filter layer.
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4. A well screen of claim3 wherein the inner standoff
| ayer is a skeletal nmesh. 5. A well screen conpri sing:
w@2doshiss4 | ayer; a skeletal |ayer around the fPECT/86G2004/000181
| ayer; and a cover around the skeletal |ayer; wherein
the skeletal layer is arrangﬁd to space the cover from
the filter layer. 6. A met H&d of form ng a standoff
| ayer -in a well screen conprising the steps
Clahsprovi ding a pre-fabricated nesh; w apping the nesh
around at | east one underlying nmenber of the well
screen; and connecting together the |ongitudi nal edges
of the mesh. 7. A nethod claim6 wherein the standoff
| ayer. filter layer. 8. A nethod claim
16 élﬁ%&géé@@ %y,?%a | ayer encloses a filter |ayer.
9. \ screen conprising: a base pipe; an inner
staﬁé@gfkﬂgyer a filter layer covering the inner
standoff | ayer; an outer round t he
f|IaeKnﬁgvﬁﬁndéﬁﬁmﬁe%%vgpaéﬁﬁ?ﬁﬁIa&e oucgr st andof f
| ayer. 10. A well screen conprisi %
a cover around the outer stand-off layer, herein

the outer stand-off layer is arranged to space the cover from the filter layer and

resist collapse of the cover towards the filter layer.

2 A well screen of claim 1 wherein the outer standoff layer is a skeletal mesh.

3. A well screen of claim 1 further comprising an inner standoff layer covered by

the filter layer.

4. A well screen of claim 3 wherein the inner standoff layer is a skeletal mesh.

5. A well screen comprising:
a filter layer,;
a skeletal layer around the filter layer; and
a cover around the skeletal layer; wherein

the skeletal layer is arranged to space the cover from the filter layer.

6. A method of forming a standoff layer in a well screen comprising the steps of:



a filter layer; an outer stand-off |ayer which
provi des a cage for and/or is of greater rigidity than
woheosfliiizser | ayer; and a cover around the out ePCT/SG2004/000181

stand-of f | ayer.
17

providing a pre-fabricated mesh:
wrapping the mesh around at least one underlying member of the well
screen; and

connecting together the longitudinal edges of the mesh.

7. A method claim 6 wherein the standoff layer is enclosed by a filter layer.

8. A method claim 6 wherein the standoff layer encloses a filter layer.

10 9. A well screen comprising:
a base pipe;
an inner standoff layer,;
a filter layer covering the inner standoff layer;
an outer standoff layer around the filter layer; and

15 a cover around the outer standoff layer.

10. A well screen comprising:

a filter layer;

an outer stand-off layer which provides a cage for and/or is of greater
20 rigidity than the filter layer: and

a cover around the outer stand-off layer.



