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' *166166* A WELL SCREEN *cJQO2* Field of the —————————

creon for filtering fluids drawn {rom eaef s MIHMINIIIHIIIIIIIIHIIIHIIHMI
a method of its manufacture. Background i nventi o .

10 The extraction of fluids such as oil, gas—er—m%e
from subterranean wells invollves i ntrodu0| ng

ransportati on pipe nto the ground. e i1 urd [N INNINN

forced to the surface AWEDbE SGREENt hr ough th

by natural pressure in the well, a punp abovegr ouff{9002*
or displacing the fluid with another fluid, such as
using water to displace oil. Such a process involves

Bidid 8P inbeidy pressurised fluid into the 15 pipe
W"n—cﬁ—rn'ewéa'@'y carries along with it debris in the
formof sand, stones and other particles, which
erodes the wel ling machinery. Therefore, it is a

common practice to provide a filter assenbly

4be pregant invandien, re@ltee( 102 W@F%ﬁfortﬁ'ﬁéﬂﬁ‘ﬂﬂutﬁ’ﬁ qrﬁ\é’” from
transportation pipe to separate the fluid fromthe
well$,cand 0a methedof tih mandéadtgre. of wel | screen,
conprises firstly a length of perforated pipe known
as a base pipe. The transportation pipe is connected

at its subnerged end to the base pipe. The

ﬁélﬁ%@ﬁﬁd%‘ﬂﬁw@nﬂaﬁ the side of the base pipe allow the
ul enter into the transportation pipe.

Generally, it is desirable that the base 2

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 another fluid, such as using wéter to
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 to 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
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" pipe has as large a dianmeter as possible, subject to

physi cal and efficiency constraints. The base pipe is
essentially encased in an outer |ayer of screen, which
filters 5 the fluid flowng into the base pipe. The

| ayer of filter nedium has fine openings, and
therefore a | arge percentage & open area. Sone types
of filter nmediumare easily danaged as they are woven
pipd harastirge o dinerdsr as\posdiblal sulsieotedHysical Bad efficiency
particles carried by the strong fluid flow They are
abastraall. |y clogged, creating localised areas of

bl ockage which eventually build up. 10 Conventionally,
the filter nmediumis wapped tightly around the base
pi pe. However, it is also proposed in the art to

Rh8 et aggé%g;?tqvtﬁ ViehosesH Boxb 0BT 14yl of Aarashe WG fiters

to flow past clogged areas on the filter medium and

the Byiddflewing inte dhe §gsel ping. dberlayend fites mediwmhias fine openings,
i nventions have been proposed to inprove the

ahtlitcérefore alagé peecestages obdpematda. Sonee typeskadfilter medium are
exanpl e, US 5,611,399 is concerned with fabricating a

bhkilyedamdgea asanbY ¥ravnoleH lof Hfk MeetaPinicads) WHieh hird ERIded by
materi al, since such wel ded seans can create areas of

méaﬁﬁﬁl%l%s é%rhé& yRhé %trWhé'?lufboﬁcSW ”Eﬁ?)} Sre4IS6 'e%gwlaopaea,

I'S m)unte a coar s€ Screen ng a Sseril

pRaERdPelRer o SR BickReqs WRE udtiURY Buld e o

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

Conventionally, the filter medium is wrapped tightly around the base pipe.
However, it is also proposed in the art to providé 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

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
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
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"3 crinping. A perforated outer shroud covers the fine

screen as a protective screen. The screens are put

through a die in order to conpress and hol d these

el enents onto end caps. 5 US 6, 305,468 provi des an

I mprovenent on US 5,611,399 and is al so concerned

with fabricating a filter ass&rbly without using welds

on the filter material which can create areas of

oeiapieR SA pErratedlvdeodhrsad coves thedine ddreen astaepiotéctive

is different fromUS 5,611,399 and the outer shroud is
abaen? Ufhé 5¢raeas afd Bufj!h?oudﬂ h'iilé oreR torBEmpresardfold these

of the latter deS|gn being that the close-fit nature

t nts particularly the outer shroud
aneén%'ﬁe c?ﬁ?%er eri

erlal, all ows the assenbly to
withstand significantly greater differential pressure
than the constructions of prior designs such as
illustrated in US Patent No. 5,611,6399. US 6,158, 507

UIS61305eA6&proidesaninprouement oA US8.611,899 andjealsogancerned
an outer 15 shroud 34. The nethod of preparing the
with-fobdeatingca Elder assediltly Mithedt LsingSvelds ®baha Ziter ti@terial which
4,314,129, uses a resistance wel ding technique to

san eréate Heas of Weakwesy Theatdetlodnsf secaiing thé Atémniagdrial is
spread of Iongitudinal rods, the longitudinal rods 20

HHRENERGTRRTIS 88'621/1359@ gnt e b@gﬂ%‘ﬂréﬁd fshéisﬁg%?tgﬁ thédie

Application 2 0038707 noted above furt i bes

%@mbé%'% et RTRan i Firdifd i%@i@gfn?d@ﬁ?{i‘%‘:&%% fit nature of

medi um and  t h

ﬂ;ﬁpﬁ?rgtpaﬁ%qts%ﬂ@egicg%ﬁly the outer shroud ang the ?IFelp materla? 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
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

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

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



10

15

20

" 4 prevents bl ockage on the surface of the base pipe

in the event that the filter nediumwere pressed
towards the base pipe. US 5,782,299 and US 6, 109, 349
disclose a filter layer and a protective screen, 5
whi ch can be di sposed inside or outside the filter.
The protective screens are, i turn, nmade up of two

| ayers of perforated stainless steel joined together.
preventsapleckage enrtled suiface pf the bade fipe.ilthe ewdnt thatthe filter
thus, relatively speaking, have little structural
Friediihh twere Presfd fowaatis B basde plpe. two | ayers are

m s-aligned in such a way that the fluid entering
into the filter assenbly cannot flowin a direct flow
10 path, and therefore the pressure of the inpingenent

I{-ES [, Wi nt.o, the fine filter nesh.is
P8 2Be Saandi0n e PbeuBSeieltes e Bar abSiaRRifsti screen,
i mpi ngenent of the fluid against the filter nedium US )
whithoCarple disposgd drside peputsida the fitese ThRuprotgctive seigens are, in
jacket closely wound 15 on the pipe, a woven wire
s hmadgaip efrtwodayperstaf perfpsatedstainlesTistealgeioad egdther. The
| ayer is of a type known as twilled Dutch weave which,

layersad @ilatikely tin 008-.18inchiasl thos,rretaivelyrspezking have little
uncl ogged even when particles accunul ate on the

Stetidtaf rigfdityh erHEESErforatloms BIHeY RS lal/BR ArBVRRLAIRIMeHNR such a
present i'nvention ains to provide an inproved well

RAYIhR tﬂgq(u?d eRFg%b‘?r‘?to thB§irtdF 255 SHhbR HanhGt #h'n @ direct flow
useful” choi ce.

path, and therefore the pressure of the impingement 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
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.

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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" The invention is defined in the independent cl ains.

Sone optional features of the invention are defined
in the dependent clainms. A well screen which can
wi thstand the col | apse of an outer protective screen,
in 5 that a gap between a fikter nmediumand the
protective screen is nmaintained by an outer standoff
| ayer is disclosed. The gap ensures the existence of
flow paths across the surface of the filter medium
well .as.flo t.hrough the .filter medium,k Use
e isruSias setihdiEiy e arPRIslant clumsy Sed OBl eatires of
base pi pe before bein g secured in place is al so
Bedeyerdion arerdefingd ipthe dependentaaimssi st ance wel di ng
techni que, wherein the el ectrodes are placed next to
each ot her on the sanme surface to be wel ded, instead

|nS('98@l9§\h"{1< &h 84f Q\ﬁthbf%rﬂh oﬂhﬁ&é PFSH’ oufdH p°'rotect|ve ¢ screen, in

nlquemaes wel di n es o0 fl'at 'she

i nder
t&ai,mqa&n?%gesﬁea of aﬁ?ﬁwﬁn 8h R4 brdretie forkste i’r‘tswgd by
wi t hout . scrl ion of the figures, Preferyed
P QT Slanslort MY is/UntiP8avITTa SR ENBW asdHE Exstareq gl fow
the sake of illustration onI , Wth reference to the
paths aeress thequrtase of thaffier mgdlum Asiwell agflavapathsghrough the
cut - away sectional perspective view of a well screen
filtsronedinm. tUseoofea prvuaideshimesh witlieh covldtie wrapped around a
base pipe before being secured in place is also disclosed. The use of a series
resistance welding technique, wherein the electrodes are placed next to each
other on the same surface to be welded, instead of on opposite sides is also
disclosed. This technique makes welding the sides of a flat sheet to form a

cylinder possible without the difficulty of positioning one electrode within the

cylinder and one without.

Brief description of the fiqures

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.
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Fig 2 illustrates an enbodi nent of the invention which
is a method of welding a filter nesh of the well
screen as shown in Fig 1 using a series resistance

wel ding technique. 5 Fig 3 illustrates the nethod of
Fig 2 viewed fromthe | ongitudinal side of the well
screen. Fig 4 illustrates a nBthod of welding the ends
of two filter neshes of Fig 2 and 3 10 together. Fig
5 illustrates the nethod of Fig 3 viewed fromthe

| ongi tudi nal side of the well screen. 15 Detail ed

#@62 iljudtrafss &1 bR RNENLITRE irfvention WHiEWWSa ﬂﬂéih@d‘ &f Qlelding a
a well screen 10 according to an enbodi ment of the

c der.
HEUTRBS Be HRONBI k5128, £ Safh Ff B T by £¥edit Risisinge
neiﬁ bg%: a filter medium 13, a cylinder of mesh
We @g AigUe Lt er st andof f | ayer 14, as cylinder of
perforated netal sheet being a 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
E@ Bdiustratdsehe anethad oftirag 2 viewsd fram the lofigitudinalesige pEthe well
11 has holes 111 through which fluid may flow into an
soreahl y di sposed transportation pipe (not shown). The
hol es 111 nmake up a total open

Fig 4 illustrates a method of welding the ends of two filter meshes of Fig 2 and 3

together.

Fig 5 illustrates the method of Fig 3 viewed from the longitudinal side of the well

screen.

Detailed description of the embodiments

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
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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" area of 15 to 30%on the side of pipe 11. Industrial

standards usually specify that its the pipe has an
outer dianeter of 2.375'to 7'. 5 The inner standoff

| ayer 12 is preferably made up of nesh of orthogonally
di sposed netal rods wel ded together. The nesh is
pre-fornmed as a flat sheet afd is cut to size and

wr apped and pulled tightly around the base pipe 11,
Thpibasklpipeidil igasehales il ¢$ tinfoughrvetiichvilaitcinay floavinttgan axially
straps of flexible material with 10 a tightening

Baad %ﬁhs%h&t"br@é@)et{ﬁot/\éﬁ’&ﬁ%d TREHHMS i he MB& CF‘a%tal open

tmr?gn tlghtened puI |ng the nmesh tightly aroun

Qﬁb%e?ﬂoi Pfo ?ﬁen vve bgﬂé ﬂ?l Ipﬁﬁétgi?isstgodyb‘as JERly specify

are rma

it e ﬁt?ﬂbenhé%%?wi'?%rf%?m A e g skl ot

structure, which ensures a consistent gap between a
filter medium 15 13 and the outer dianeter 112 of the
base pipe 11. The gap enhances flow distribution

The dnngr starddff layer 12esiprafeddly acews df mgsh et lorthggenally
used is preferably series resistance wel ding. The

tispbeed restaliodd veldey togerRet. Mleanksl id pre-fouellaiéed Satdheet
wire mesh (not 20 illustrated) which are sintered

hRIY B@tolsdzd Qﬁ‘?\'@??g%(?gﬁd ?gﬂ@b % nggbcr'ijoet}ﬁ%rbﬁse )Re pe 1. 11,

providing fine cti ns sub

r
A SR s B VB MG 8Bh B KBl e v
316 or Al|o The quality of these neshes
Eé‘ﬂ?‘ 961'”%8‘% a”ks(@%/ré’f’z'?#h CAN &Yt argupd dhe H@,Shf%?é then
exanp lol ai n square weavd', plain Dutch
tlghtened 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 provides a
rigid skeletal structure, which ensures a consistent gap between a filtter 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 to 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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"8 weave',"twill Dutch weave and so on. The filter

medium |l ayer 13 is forned into a cylinder froma flat

sheet of filter medi um before being pulled over the

base pipe 11 and the inner standoff layer 12. 5 The
specification of the outer sub-layer (i.e. the size of

t he openi ngs between the w r@s) is determ ned based

on the expected size distribution of particles

weave] tvell Dutch weaveland souen.tThe filterfmedium lagesil 3és forohed into a
the | arge openings required (around 80-300 m crons),

thlireden ditopn asla shegtesf filter hedditimvsafyredieéingdiutiedioventidBase pipe
stress it has to withstand in a pressurised well.

I-rlqrg;@thg |ﬁmgnacﬁp|’g§bgqgto 10 inprove the strength
of the outer sub-lay is to provide a nechani cal

support by sintering one or nore sub-layer of nesh
underneath. The inner sub- Iayer of woven nesh is

nstrutedfr Wi r.es diagpeter and with
e shechisgton of e Gt slbaust 8 fhesize b tianeanad hitween
two sub-layers are si ntered toget her by conpressing
ihﬁemreé)glétcf%@mane@ based anrthp expeated sizr diskilyitiog err@m@es
tenperature to just below nelting point. The resultant
sontagrextiinfthe weall. Deei torthd Sinelvere biatarndhbeflatgessperings required
property of the outer sub-layer of nmesh and strength

parevhd @@—Bmom@rcmwtthmsut@ﬂsms ldyeR i$ Velathidly Halicdte givErethe

sintered filter dium 13 is thHen rolled Into a

SHLEORPas tBWh@?A dymgpoget Lé’é@we-lrhﬁeﬂc‘f&r 2o ot d}%ﬁgﬁ'ﬁue to

are resi stance we er to forma ongl :
ipt0ve s HEnbf orahg difer Eliita08r 1s6BIbRdE LMRCRYSRal Suppor

by sintering one or more sub-layer of mesh underneath. The inner 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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" series resistance wel ding, which addresses the probl em

of el ectrode positioning within a cylindrica
structure. Successful application of resistance
wel ding 9 provides significant cost savings and
consistent weld quality, as c@npared to other wel ding
and joining techniques. Wien it is desired that two or
Fﬁfvﬁdé?s\/éigﬁiﬁ&éﬁlaéosft shiifgs AR doMsisterit el uaRE), 8s compared to

ogether“to forma single longer filter medi'um 13,

' [ A3 j are | oined
é?%%8%¥§Egﬁ¥¥gﬁﬁwﬁ%ﬁ%£ﬂgﬂ%ﬁd by the sane series

resi stance wel ding technique. The outer standoff

| ayer 14 is preferably nore rigid than the filter
medium 13 10 either by choice of material, structure
Whesuit is degited thapiva af Brg cylindsical, fitergmediugim! 8 afe dgined
formed from orthogonal |y di sposed rods wel ded
taggthdrdo formha singledongeardiiteéohiediamet3, filteemediuws 18rcylinders are
adequate di stance, preferably 2.5 to 3nm between the
]‘oiiriécﬁéirdmﬂﬂelﬂémﬂéﬂ?lm-tbl%hd)b?tmwme sepies redibtancbugelding
enhancing the flow distribution through the filter

el3. The outer standoff layer is firstly 15

pul l'ed tight around the filter medium 13 (i ncluding,
naturally, all the layers beneath the filter nedi um
13) by strap wenches as descri bed below with regard

t he i nner andoff | ayer. If the h i etal lic,
Tfie ol shapanth laig Adiisprerambiemore ik Bapdhe dlar meeium 13
| ayer 14 are resistance wel ded together along their
eiryiRyehaiee of Baterial sstuturecembatheand ig preferably eanstryeiad
a rigid skeletal structure. 20 The skeletal structure
fromva meshdormnaed foombabogomaliyedisposes mdstweeltied dogather. The
15
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 adjoining 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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and the filter layer 13. In the event that the

protective cover 15 collapses or is deforned due to
the force of pressurised fluid flow or collisions with
the bore wall of the well during the |owering of the
wel | screen, the gap between the protective screen 15
and the filter nmedium 13 woul d be nmintained by the

8idn@bft 18y erstamd fi§ waly Blstdrbant® té HSHI¥@EhafthdibidtRadGBss the

to the flow characteristic across the filter medium

e BB By B O PR GG (P Hbuon e
BheiaBHi . Tcraeh Wetd nverahe it PoREBIZReEEY qentact between
outer standoff layer 14 5 al so provi des greater

hecptective sereemdd rndihe filler meﬁﬁar@é@- dbeputtedstapdefidayer 14

prior art, and specifically provides conparatively
hisgiprovigdes igaeater mechasical strehgtbkn apwels screenatinpdred to the
provi des hi gh burst strength since layer 14 forns a

Pﬁbldml, arthgsedficdl9 Proddes eofrigargtiveie Highniek s tardedtot fgds in back
i

[ter mediumfirmy around the inner standoff I|ayer

g?es%nph ] g_upg' Povites ﬂigh Bh?st%&.%hgﬁ %‘Y‘?r% g@@; 41@3?‘5% vgélded

I rst embodi ment, which i's typice I _ o
oty eSS b B AR BBy ?r%hﬁ'%sﬁm‘%&ﬁﬁ{ Wl?@j#ggd the
f j f ' di. 151 [ [
s Standof Ryt 2 angpags MRS 0% & hr ough whi ch 1 ui d
may flow 15 The weld ring 16 is used to join the
i nner standoff layer 12, filter medium 13,

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 of40%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 screen
along a long base pipe, in which case each well screen will still have two weld

rings.
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" outer standoff layer 14 and the protective cover 15 to

the base pipe 11. Therefore the ends of all the

| ayers are seal ed, such that fluid entering into base
pi pe 11 nmust flow through all the layers and not
around the ends. There are 20iwel d rings 16 on both
ends of a well screen 10 and these are welded to the

PRI 2 shews aedldé Qf&@aﬁaftﬁae of re'sﬁsté’rﬁb%s\lvbid%do PrRiceb8 Skrfovi 8s
more than one well screen al ong a long base pipe, in

Ml@@%ﬁ&@ﬁ/@%lwrﬁgﬁ ?seﬂ {d wald ¢1E I r§ otf‘f\‘?e Welicreen

ows a Sli eV|ewo

sista d| n roc kno ser
PR puIrEREE! i e Rt i B¢ }%xami% thflgt sheet
of the well screen into cylindrical shapes if the
feaming e filter maedivm 13 isdyst &Uﬁﬁ'ﬁﬂ“@ a gylinder apdiagad into a seam
formng the filter medium 13 is first rolled into a
weldimgléxtusahdviph sided of theofiltergvediut skdetialong the length of the
with sides of the filter medi um sheet along the | ength

oflindee ovendpping in a\regioard. Mhel dmeuritasficveridd, a Precess variable,
amount of overlap, a process variabl e, S

ST RS8R onuORy | S y800sS agane

FARAGED R 3, 8 sEPORT AR r»z?éjf»%gats%h
R rapestaErdest T onca B 8 IV inod” GBSy LIS GfinHeea) shaped

but tépl cally copper. Instead of having el ectrodes
proseietl The sm%ﬁp@mheé 23 raay bermade ohaey mgieral sueh as polymer

a typical resistance wel ding process) the el ectrodes
Qrimetdl] bt typiealiypdeppsr.

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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" 15 of electrodes 31 a, 31 b as seen in Fig 3) are

pl aced side by side, but without contact so as to
prevent a short circuit. Fig 3 illustrates the series
resi stance wel di ng process viewed fromthe

| ongi tudi nal side of the filtt® nmesh 13. The current
flows fromone electrode 31 a 20 in contact with the

sxarrdfahe filtapmelidm @&Y@?ihé&ﬁ%ﬂgrd@é BK '?@ééﬂﬁio%ls ot4eries

t hrough the nesh material, and into the other

_ : : . Rt
ReTRRNEY fehing of Sof% A Gbrsp S5 G 1 rlire Aot Hne
under.neat h | ap 24 allo ressi of the .

B e Paogshdfien 8 TrERaan R sl PRl frestifappiied
series resjistance welding welds a [ ength of 4nm each
gurirg thewweldingyi t udi nal 12 seamof the filter medium
322 cylinder is formed by repetitions of series

resi stance wel ding of spots on the overlap 24, along
the entire length of the cylindrical nesh filter 22.

Algylindenof fittdr aigilim 12 & drgig Dwngl BaSlohgelppbired required,
during the welding. 5 A cylinder of filter nmedium 12

sévetal@lindefs rdaygﬂe nng oRd 698! b ‘éﬂ%hgirr]fgsthb%wﬁéég’end-to-end

several” cylinde y be join end-to- , by arrangi ng
i e N ' ipd

88 ¢t 8Ucrita et Eafes Hidng thERgog¥tner Bl 4 Tlirates how

ow,. . two fjlter di um e joj ned together, vieyped
R fikerRg v oy e e taptier dewesk romieaginmwish  Fog
42b are swaged one into the other, formng an overlap
aylinders, ef Hterdneshid2a #ALbrreswagadonaintothe pther fJeanisng an
the two cylinders,
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 example,

instead of a metal mesh forming the outer standoff layer 14, it can be another
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" agai nst an internal support nenber 23. Referring to

Fig 5, a cross-sectional viewillustrates how the two
| ayers of filter mesh 42a 42b are supported from
within the cylinders by support nmenber 23, and the

el ectrodes 21 pressing on 15 tkhe | ayers 42a 42b when
conducting a current through the overl apping | ayers

‘ﬂr?élenél Wwisiol p?d\hdé‘ﬁ §ﬁstﬁfnafbﬁé/§rg%b etiveBAShS p%te@ﬂ@@&er 15 and

sh is eventually forned the two ends of

WE% ﬁlgrﬂnggeé'&fﬁafs h%'tr%ﬁg pto hde Mﬁ%t‘fjn{d g des?épc‘éﬂ around

ough t odlnen

| |. screen |ch i,S rts descri
IFrretdh Acmigt ey t%ﬁtﬂ%oqeeﬁsﬁ%d aRe <siyr<iaLany syfadle means
exanp i nst ea mesh form ng the outer
§t1'ame§faﬂhpav§r lnfhead 9f %Hﬁt \ueldgﬁlcmﬁ@m other stgucprag may be
whi ch provi des sustainable a gap between the
pmpleysd whichauaintais aggap between theqrotestive coter, anditie filter
a strong polyner, which may be w apped around the

pigaiurnh Rorsixaplé, twaysHeets haVinﬁ%SplurdJWioﬂﬁﬂemﬁgslrtﬁd dhets
any suitable means such as adhesive. Instead of a

Ehﬁ&wi&ﬁlr@eﬁ pﬂFél'i’ty o‘P"ngém iIATS U5rS8 sitlle Sfeet r%'\m{gé{ gﬂgallty of

which mai'ntain a” gap en the protective cov

IHlﬁal at}ljo{e%flo gﬁﬂ:’ %IE%% g%ﬁ\?/?éé?gﬁ%ﬁpgw@@ag%%ﬁﬁ Egé’da:rg b3th cases
| u f ,

the:pilee ﬁ{fpfﬁca?vﬁg Beliifionediban Sondeddads Betwesine”
openj ngs may be enpl oyed, in both cases the
epemlaggpﬁeap@éhe@héltsmaiyem poalled rests spead @rednd the

i sl ands between the
circumference of the filter medium and welded along 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 second 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 technique in well screen manufacture

that maintains the integrity of the mesh and provides for more consistent seams
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" 10 openings of each sheet. Alternatively, parallel

rods spread around the circunference of the filter
medi um and wel ded al ong the length of the filter
medi um 13, or a series of rings spread and ti ghtened
over (or welded to) the filtes nedium 13, or a thick
metal thread running helically and tightly around the

M thewyligd S er%yﬁrs tiRAre fHbsklTe rrhed &l walding tbémlﬁiqtr@si usaally

or an ‘enbossed contoured 15 and perforated | ayer nay
PP R0l o8 Heh BHEGRE Sufth 2 TIE WeRing WBPtend to
t,he filter dium 13 in the eyent of, back pressure
HAGIRoRJhP AT RS 164V WeRlo oI Wha AT S BAY (eaiunder the
agai nst the filter nmedium This ensures that the 20
shearing fiewinanssl welk present invention has a | onger

life span conpared to filter mediumin conventiona

wel | screens. The application of a resistance wel ding
technique in well screen manufacture that maintains
AlBougt @t well sefedndeadteeding tél thy invedtsn aar prmdigally intended for
consi stent seans 14 in the cylindrical |ayers than

hQ@ﬁ?P?ka59w@MN&F§§%€HShﬁ&ﬁﬁbmﬂﬂﬁeHﬁH@hébfc@ﬁPh&%ﬁ?suchas

In well screen manufacture, such as TI G wel di ng I ch

bgpuqaltgas M&%F{E mesh and | eave weak points where
ear i may result under the shearing flow in an oi

well. 5 Although the well screens according to the
invention are principally intended for wuse in oi

wells, the well screens are applicable to wells of

ot her fluids, such as
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" natural gas and water etc. 10 LLOYD WSE 15 C ains

1. Awell screen conprising: a filter layer; 5 a
cylindrical outer stand-off layer around the filter LLOYD WISE
| ayer, the cylindrical outer stand-off |ayer having a
construction which is nore rithd than a construction

of the filter layer; and a coll apsible outer cover

elfigved the outer stand-off layer; wherein the outer

stand-of f layer is arranged to space the coll apsible

outer cover from 10 the filter layer and arranged to

resi st coIIapse of the coll apsible outer cover

\(kz)garqﬁ l[ter.layer. 2. A well screen of claiml

i S‘irﬁ%ngem'sﬁgandoff layer is a skeletal nesh.

15 3. A well screen of claim1 further conprising an

i nner aditanlsyer; | ayer covered by the filter |ayer. 4.

A well screen of claim3 wherein the inner standoff

| ayer aicylimdrided oatex| stamd:bff layd Found dee filterdagen the cylindrical
conprising: a filter layer; a cylindrical skeletal

batee stadaoth thyieh talingt £ tohsty@itiontvaigich ¥4 hitdte irigid than a

skel et al
construction of the filter layer; and
a collapsible outer cover around the outer stand-off layer; wherein
the outer stand-off layer is arranged to space the collapsible outer cover from

the filter layer and arranged to resist collapse of the collapsible outer 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 cylindrical skeletal layer around the filter layer, the cylindrical skeletal
layer having a construction which is more rigid than a construction of the filter

layer; and



10

15

20

" layer having a construction which is nore rigid than goypwsg

construction of the filter layer; and LLOYD WSE 16
a col | apsi bl e outer cover around the skeletal |ayer;
wherein the skeletal layer is arranged to space the
cover fromthe filter layer a8l provide structural
resi stance agai nst coll apse of the coll apsible outer

cover atdéYI@;BQSIetJlﬁer f:d)\Péerrobﬁd’ fe skelétal : fy@?t\m)@l'eﬁf

formng a well screen aV| ng a stand-o Iayer t he

i Meta?%ggf rf@r}# U}ﬁ B@QldfrBchleﬁt%F 1dér and provide

prOV|d|ng

f d
Bl 3?&?%5%%@98@ at ths&tﬁ'ﬂas'ﬁ SfRE P dowdlis the

Ionqltudlnal edges of the nesh wherein the nethod
fitertIA¥er. conpri ses: enclosing a filter layer with the
stand-off | ayer, the stand-off |layer having a
construction which is nore rigid than a construction
of the filter layer; and 15 enclosing the stand-off

bagahetot Iof forptihg apseib ereenteivirip etandroff fayer! thecmethod
claim6 wherein the standoff |ayer is enclosed by a
EbmbRSingFYRhing the stan¥Rblf 18/r@{A conpri si ng:

providing a pre-fabricated mesh;

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

connecting together the longitudinal edges of the mesh; wherein
the method further comprises:

enclosing a filter layer with the stand-off layer, the stand-off layer having

a construction which is more rigid than a construction of the filter layer; and

enclosing the stand-off layer with a collapsible outer cover.
7. A method of claim 6 wherein the standoff layer is enclosed by a filter layer.

8. A well screen comprising:
a base pipe;
an inner standoff layer;

a filter layer covering the inner standoff layer;
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15

* 20 a base pipe; an inner standoff layer; a filter
| ayer covering the inner standoff |ayer; LLOYD WSE LLOYD WISE

17 a cylindrical outer standoff |ayer around the
filter layer, the cylindrical outer stand-off |ayer
havi ng a construction which is7znore rigid than a
construction of the filter layer; and a coll apsible

outerg Hﬁ(ﬂnc?d’l SURH St aGEr ?Fd{‘}ﬁ@qhé flitdY Rlyer [tA8 cgﬁﬁ&'ical

5 standoff layer spacing t I'ter layer fromt

6Qek g i Iayétr%%vﬁ@oﬂ:oﬁ&np&@‘l'\ﬂﬁ‘ch?‘% FEb Yt than o

Fesi stance agal nst apse O e Ccol |l apsl outer

ilter, layer. 9. A well screen
%’%H@Pﬂg’f%abpﬁf 'F‘V?% énhd, ayer; a cylindrical outer
stand-off |ayer which provides a cage for and/or is of
gr eat @collapsiblerquteheevarasornd the outgy standafidayer, the outer
col | apsi bl e outer cover around the outer stand-off

stapdoff layer spatcing thetfited EHyler frape thesgalzipsiple batdricover to provide
| ayer fromthe coll apsible outer cover to provide 15

struictQral rédistapte Hgaitst cal@pdtssf thiel donapsibRf oltee cover towards the
col | apsi bl e outer cover towards the filter |ayer.

filter layer.

9. A well screen comprising:

a filter layer;

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

a collapsible outer cover around the outer stand-off layer, the outer
standoff layer spacing the filter layer from the collapsible outer cover to provide
structural resistance against collapse of the collapsible outer cover towards the

filter layer.



