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A VWELL SCREEN FI ELD OF THE | NVENTI ON The present
invention relates to a well screen and a metrmlm m
formng a well screen. 5 The invention has ”"ﬂ ”l’l”l"llm”"”"’
particular, but not exclusive, application in the \sg

of extraction of well fluids such as oil, gas or

wat er. BACKGROUND OF T Wel | screens are
general ly used in subt QEYJ%E%@&%NS in whichit is
desirable to extract 10 well fluids such as oil, gas

round wi thout bringing the debris,

F%P\A@Ejrﬂ‘é) h@@ﬂg"gnd ot her soil particulates, up with
Thé erdskht iflverGon vaatet @ a el scrrewrind SHESRE of fHFrlnH@%Swé‘ll screen.
g th of erforgﬁed plge known as a base pip

Vet B e a e, epPelirafien tndbe G5 B p@raeten of

wel 80iapendh 46l et baghed 15 fluid to the surface of
the earth. Afilter mediumis disposed around the base
pi pe to prevent the debris in the fluid fromentering

BADKGROBND OE THE INVENKONvVEe cover is further disposed
V\?round the filter layer to protect the filter nmedi um

FlGiTTeasr 255 9FNSIRlY H‘%’Fﬁd’éts“btﬁﬂ?'l‘%aﬂ wellsgn yevighyt s desirahle tyextract

Wéﬁkﬂund@@u@h abh@ll, ak Sortigeefremetna gﬁb@fﬁf a/ﬂﬁ&n(tﬂfng&gpthe debris, for
nmedi um and the base pipe an

bet filter
Eéf‘er A4 A ‘?P h;ef 01l RASESUIRIP S WiHEthedlukk ot ecti ve cover

to facilitate the assenbly of the respectlve
co onents of fh wel |l screen. SUMVARY OF THE
ey Phwell SGeRR iinfiudes zidanateal Parferated; pipe fseAwe s a base

@ieabll‘@ en@@ﬂﬁh@ﬁtlé @&ﬂ{ecfe@&blgﬁéns@f)rtbm plgé to HM&IHOHQHe extracted
n the dependent c| ai ns. provi di

f@éﬁe rﬁ%t&'r ¢t thaf@ﬁhl fr Thes gradim i gﬁpmda%rewqj Hheckase pipe o

prévie At tﬁ@%e@f s thhé fIQfd frérﬂ%nfeﬂﬁﬁ 'ﬁhélH@s% ﬁSé CA ipRR&LLDE1BVr is further
clearances t he | ter Yer and the discrete

diRaFLPHRd §%ea H‘isf'?yqré?/@fot%ﬁd%.ﬁ BeNGENM o/ 3orgsiqsy and impact

vdhfﬂé/ @ris g@ﬂ_glg_}qrbﬁ |r’ﬂa%§w§ll péreNEhefesis IMereRMs! @?ﬂ’eaﬁénc%V(%F‘ gap) between
ve IS IS Decause a CO essive 1orce 1s
155 SReTcBiecbi e PesE Aty GMORE RIS (BRAigs merdum and. the

pb:aécﬂlvﬁldbeer fohiailifay ths @essebigidt ahe resprehdtédbonents of the well
strength/rigidity than hitherto avail able from known

M screens and the discrete mesh outer standoff
| ayer may provide the filter |layer with higher burst

j ased resistance to collapse in
Sj‘f"ﬁ@ﬁ%&hﬁ&@@%ﬁ’%ﬁi@@& ve wel |l pressures when in
The invention is defined in the independent claims. Some optional features of the

invention are defined in the dependent claims.

By providing an outer standoff layer in a spiral wrap in accordance with one or more of
the techniques described below, clearances between the filter layer and the discrete
mesh outer standoff layer and/or between the filter layer and the base pipe may be
reduced or even removed. This is because a compressive force is produced on the
filter layer radially towards the base pipe. This may provide greater mechanical
strength/rigidity than hitherto available from known well screens and the discrete mesh
outer standoff layer may provide the filter layer with higher burst strength and/or

increased resistance to collapse in circumstances of excessive well pressures when in
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Ssitu during fluid extraction and/or during punping of

well conpletion fluids. Additionally, the filter

| ayer (which is often nade up frommnultiple |ayers)

can be reduced either in thickness or in nmechani cal

strength of material due to the additional support

provide by the outer standoff |ayer and the
sitotpingSid/extfagtiorandionduringosimphg theek cemplrtion fifids. elditionally,

th?é\é%ciagépkgﬁa} lsona tﬂn%’% ﬁél ﬁé?rbgﬁwgélul%fer%ec%h%e re%ﬂgecpglther in

trmkaﬂmrfmlrragnmmpalcamedgm df meatedsletiiente dhaddtdnal Slu;mmdrnrowde by

thléncqﬁér %1 y ! h@ger Q’[bdfhg:g%ﬂ‘@)u%gsw@?ori%%ﬁhu%cggs?%’f the elemfents of the

ypl ca cal “propert
welhecrwerh F padicgnly the dtehimeda —banberreducdpl e, a discrete
mesh i nner standoff |ayer may be arranged around the
base pipe in a spiral wap to space the filter |ayer
Aﬂditjmallhethbazr?@npatipe.of Theeouter stayelofi neyempyovides iscrehsedatechanical

Sééb%h géregﬁrs‘(m? hco'nBrt}EF\s Sifﬁ a{h%OfVJelll QCYrSQn B/glcgll CQH% ar%&st difficult
pT pe. ecause cl earances en the
nbabwlmlpeomntd of e wilsorestnetonmdievienner st andoff | ayer
15 may be renoved, support may be provided to the
filter layer to mnimse collapse of the sanme. BRI EF
FDESGRHE| OYisCretd IrtesDRAW NGB datb agemmiay deddrranged around the base

Iggvr? gtétpﬁ'gl \g‘l@k} gg\éebt‘ﬁeqﬁ%ﬂ%kgreﬁorQth\@gse % Xﬁ@%r?an%%lﬁént may

rence e acconpanyi
befsuahiticdt: thEudgwﬁe mésh ianérayhauﬁofcﬂllaa@r &mini ¢drltmt mathi thg tese pipe.

ngg‘geeélgargﬁgégd&ﬁ$%q @%%g& ré %13(09 {hebcﬁ%{ggte n%)shrl%ller standoff layer

ed aro const ruct
ey ma remosed esvppdit maytbe(xﬁrowdhe tankrlel fI|EC lagemtp rﬂﬁmﬁsegcullepﬁe of the
sh9ed sectional viewillustrating a |ongitudinal,
Cross-sectional view of the well screen of Figure 1;
Figure 3 is a sectional viewillustrating a

ﬁﬁgﬁre X IEﬁ‘i@llldﬁﬁ‘-’l"E/bRAA whligkhe wel | screen of

ure 4 1s a layout diagramillustrating of
Etnlrte)dmdzmts of tr@elnvmloorwjlil nthtm desseibedh tly waly of relsamiplesottly and with

r%%;jﬁrcgﬁiyﬁ asct@gﬁggwq gﬂaﬁ‘/ﬂ{g@”bli Jhidgtrating the discrete
yer “bérng

Figure 1 is a layout diagram illustrating a discrete mesh outer standoff layer being

spirally wrapped around a filter layer during the construction of a first embodiment of

the well screen;

Figure 2 is a sectional view illustrating a longitudinal, cross-sectional view of the well

screen of Figure 1;

Figure 3 is a sectional view illustrating a cross-sectional view A-A’ of the well screen of

Figure 1;

Figure 4 is a layout diagram illustrating of the well screen according to a second

embodiment;

Figure 5 is a layout diagram illustrating the discrete mesh inner standoff layer being

spirally wrapped around the base pipe during the construction of the well screen of

Figure 4;
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spirally wapped around the base pipe during the
construction of the well screen of Figure 4; Figure 6

is a sectional viewillustrating a |ongitudinal,
cross-sectional view of the well screen of Figure 4;
Figure 7 is a sectional viewillustrating a

cross-sectional view B-B' of the well screen of

Figurgu® és 2;sestigriafjview iBugtrating |aalpoaituditiah giresa-sedtioralrviaw afthe well
S¢.een of Figure 4 additionally having a

Séﬁ?%” é\@ﬂqve 4over . DETAI LED DESCR PTI ON OF THE
FlEN@dDISI\E&ﬁ@OFaIg\mveIIImsﬁr@tm 3 grpesrsediongraew BB uafttheswethgereen of
F@ jst well screen. As shown, a portion of a well 10

creen assenbly 101 has a base pipe 103 having
Figeref &isaa lagagt diggtamadllystriating theayelr scig ofdriguta deatidifionallychaving a
pkﬂﬁmgéi |pe 103, and a discrete nmesh outer standoff

wi dth 107a arranged around the filter
Iayer 105 |n a spiral wap 109. In figure 1, the

%igﬁg RSN nﬁﬁ? gthe sake of
D%ﬁ%ﬁT%Dg vve\F/’er tdrﬁ::m]rrg%h outer standoff | ayer

Fioore @asna I:aerputfdwgremahqﬁltretm@amtd\@d sgeeh. B saomm\ﬁemprtion of a well

SRS s Bonb o Thsi? e el Rl BT Ak 1d4 2 over 105
afrahgest arouny dre bas: pipd 1ORr engla @ecrreterraersronste&@tandbff mgem? of
w?c @‘% O%Q%rraﬁggd gPdSL{Tg'Ctgés“’grﬂgrn%g? ?65 %“Ia %‘b.raltﬁ{@gdﬁg“ I ﬂé&‘é 1, the
detad rof Itbopn@bu ingnot gbbwndar the %K@G@‘ ccle'gv eldowevean) tlrter wash of outer

' | h t
ool WBE 0 R0at b, Lok GRS FSh Sl iy, o oo o
theoe iad flow gatrefdr dngidf u’lldldrfmm @wtsgdeotﬁuterostalh@fﬁ/\lewr Wt deough filter
! g})l 05 An& [tr"l’rb{,rérrger?&gﬁon%%@ofﬁasggfb%x‘r%oq’ﬂe %Elrgltwrap 1?8 of outer

uccession o InN CO I N over ,
steindhff daylee 467 mgnedg@ 4 Blipcaskion cpiri@qnsciusthmemmple h@C_h loop being

PH&&EW% @8% %Eg egqgfolutm% irbesdrréctﬂgn ¢5ig Sr%u% t%&&%ﬁﬁér&ﬁce of the

oops © ouch one ano
baheplpteh‘@,% affeet’ b&lamgh e @r%ﬁema digecdion mognalrteithg lopgitudinal axis of
I, e & f 3 -
O WERSEBHIDRE ® A Bl f1360r'd o8 bt BY e sHiBadlon of oops is
imicohtagb asnie m*ﬁhe‘r13 Ivnthadde@qilom .edghel dpi ofab medipusl@9e of the
S f I el
PEAHERArABAPHEES, We &S & Tubilest (b6 of MEELpired Rrap 100
tounh ernenoether sothat iy ares dueh’eprasgrtiing @& sybstandiatho fiiform surface

hlf%é‘?gn :l'rQe7ﬂILalé’)Ve@ﬁ’@§P {o'ugttﬂn @\ye‘?llégd pr%iie%t]‘l)b\etsﬁéht o@¥r‘?§p 113 — with

t "an ear ance
offe mpthtep In@gﬂdmgmtm spiral wrap 109 produces a compression force on the filter

layer 105 in a direction radially towards the base pipe 103.

In one construction, the discrete mesh outer standoff layer 107 is wrapped tight around
the filter layer 105 such that any clearance (or gap) between the discrete mesh outer
standoff layer 107 and the filter layer 105, or between the filter layer 105 and the base

pipe 103, is minimised or reduced, and preferably removed.

Note that the term succession of loops is not to be understood to be limited to a

plurality of complete loops (i.e. revolutions) around the base filter layer 105. The
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30 standoff layer 107 and the filter |ayer 105, or

between the filter layer 105 and the base pipe 103,

is mnimsed or reduced, and preferably renoved. Note

that the term succession of |oops is not to be

understood to be limted to a plurality of conplete

| oops (i.e. revolutions) around the base filter |ayer
in&@rﬂorsﬂhﬂale fBuhm\m}ntlbmy heveuffidemdo bkmlldd bnigay sihgle complete loop

Wil chent 1o onpl e
STy R HefSo M o A 5 PRI e 85 e
lohgltmﬁnm‘| dirketidn fl t®@nd ayewwdth ’tdi’e of | cueyi sttuﬁkﬂcrfalayer 107 it may be
7a of out

rection t he dth r
PGSR tFoRde R sl sbdhd BB FlsoR el q0s. Thus, a
trplamg edde $tiaoofdhé pa)qnal'EcODd/B:foptdﬂﬂwedecbﬁsdrﬁM&bop’bOﬁy be disposed
astr rtial second

s el bl e et MR epBsea

contact or in overlap with a | eading edge 111 b of the
first |loop... n3| eratio apply.to
S%lra&goosﬂtggrla% rap ya}?d g m q%yge\"% oP %@uﬁ)rgqjgst%fd’oﬁ‘fqgws ﬁbg g809 of,
s&y, friness 4aachd. 8. 10 Thus, reduction of clearances

bet ween | ayers provides enhanced rigidity and, in

effect, the discrete nmesh outer standoff |ayer 107
Thugvedesios opgleatantes bétavetn ldyers prayiees éfimariced rigiitptard, in effect,

o RRe SRR B P B Bl BUGRSLEr fe er 105
cetraeduddp dtagess 10&. eutgendaadubéffedwre Iegerftédﬂro#n the base pipe 103 to
I b the filter
i enesn AR atopg - Steraiy Bluns BudElraionauhersoy
tt’msfytendayer 165 myibmﬂaf@h@dgmheoﬁnter idyemi 03 wemew@mtdrwd beyond
be danqggd Accor di ' on o

. | th i | sat .
5, BRI BErGES | flo Wi | fabEendRly b8 daftroBtie Accordingly, the
ndnisisative ofrar&xhclealrtaece bsﬂsmdolﬁé fnteayaa,rer 105’ ahgains distrete inbh outer

stepsblavefE rivan JB 6 Hn o 205 B e 8 fidhes bhRLfeg stenatn

tcem/afrao:rheme Ao b hpum’ptra@eefdumd; Fluid 28tractigdl @td/emMpumping of well
c m kﬂonﬂ g one construction of the well screen 101,

8 805|te %ges of a planar piece of the filter |ayer

105 are connected to each other by, for exanple

Ir\/\gogc&%’tru&if °£f%% g/%Irlf Icrleteer %e %L?greé ol(g%e ?r%/v%chetoﬁ g*ne filter
Idvier t’léﬁ akaymn@&dl@&a@wthm bynsﬁcpeaxbenbldawémmg befores the filter layer
B3 AR Bl 58 ALBRN g UBGRTRLOR Rl ver
10hthayabesipspeaaitedbdfbre(inistarmhgediround the base pipe 103. The combination
of the base pipe 103 and the filter layer 105 is then fed into a spiral mill (not shown) in
the direction of arrow 115 and is rotated in the direction of arrow 117 about the
longitudinal axis of the well screen 101. As the well screen 101 enters into the spiral
mill, the discrete mesh outer standoff layer 107 is wrapped onto the filter layer 105 at
angle 6 119 from a direction normal to the longitudinal axis of the well screen 101.
Suitable ranges of angles for 8 119 are between 10 and 40, or 20 and 30 degrees.
Accordingly, the discrete mesh outer standoff layer 107 is arranged on the filter layer
109 in the form of a continuous spiral wrap. The relationship between the linear and

angular velocities in directions 115, 117 respectively of the well screen can be selected
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the direction of arrow 115 and is rotated in the

direction of arrow 117 about the |ongitudinal axis of

the well screen 101. As the well screen 101 enters

into the spiral mll, the discrete nmesh outer

standoff | ayer 107 is wapped onto the filter |ayer

105 at 30 angle 0 119 froma direction nornmal to the
a$ @pgiopdatiental pr@xiids afsuttdtde wable 8tcwbkeh tﬂl@huter&lérﬁcﬂiﬁﬂ yer 109 is

a%%@nzorg%weggt%% Ee% ?6%\CCOF éanarl the il-gr%lf ﬁeg%o?{layermg

saart that 8 tiemdadrfed| “Hys” (tl.é)?flats:nahhea‘rﬂgedayen dhhﬁjg‘el dft@e loop of the

\A)ﬁ%y%'ucpe’;s[ Igréne;& Igg)?bté v?le entﬁlgoﬁnt nug\yeﬁ gpénﬁ?cydagbpropriately.

Thelrventorseisavierfoghd that iMrmna]JéSthemathr‘éﬁpeﬁthev@thr gdindolffdayer (i.e.
selete as .appropria

th\gﬁé\/rf" e 3'?‘283 bFe Cangi an? tV\?ns ”?'EE] %}géer bs1t1§n%$reater the

hbcay&trenbog(dlssussadrtaam/e)dmmbet he filter |ayer 105.

Additionally, the wdth of the outer standoff |ayer

109 such that it is wapped "flush" (i.e. flat on the

Irf ph¢ eondtation, arerestgedalf lagere 10D opvens futthrelayw #Q6 tomplagsdy, thus

th dj ent n.aver IS .
se‘fil g%erag%hﬁﬁ'rc p?tl %’ﬂg hd Emﬁ'ﬁé tﬁ%\?@?\st'%pt¥ 0@5@39%&&1@9 filter layer
10hat the smaller the VVI dth 107a of the outer standoff
| ayer (i.e. the narrower the band of the wap) and
the smaller the angle a 119, the greater the hoop
FureeAgg & s(ectiomau\ssiewdlldstrbmv@ a\lm'»ridituh)ieal, trvseBection of layers 103, 105,
Il uct 0 t.andof f er 1 ove filter
1??% scr N Léj(ﬁ I(}?h@ ﬁﬁ%mp‘fo aﬁgh éls%g rgﬁ§r2:gl|1ter standoff
Ia_yer eﬁ@txh varadpéd tighi agndnbethpdﬂter bayeir t 4050fit dametﬁa(t) thdre is no
er Jaye ure tional
clopiATEE (i g B Birg P e hlaverec B 38 Bl B Bitig deastn of the
we03¢cre203p1. 107 of the well screen 101. In this
exanpl e, because the discrete nesh outer standoff 15
| ayer 107 is wapped tight around the filter |ayer
FighEe 3iib d seclieeal vibatilludating iascrnss-s¢aian akée of theewelyapeken 101.
ELERRs EREe TR SudP Sandd e PRI dt 9Bl e around the it
la'ecﬂ Ponibis aganvseeh disdt tbererig na c:rossssectlemncﬂnwdhoé (gaps) between
I r,een 101. 20 Because the discrete nesh
t%%?éér{%s{ 11@1%3? "layer 107 is wapped tight around the
filter Iayer 105, it is again seen that there is no

a ran bet we hese er
F%’gé%]_g Htulrilgg ?nlagf"a ecgrgczl eﬂsgé?eém srtr mg@cgﬂﬁgn o? a well
soreeh 49d rfwmlgl a basd piei 408 \altrppem‘orenorcsf 4@, wefitter layer 405 arranged
around the base pipe 403, and a discrete mesh outer standoff layer 407 arranged
around the filter layer 405. in this respect, the well screen 401 of this embodiment is

similar to the well screen 101 of the previous embodiment, as described above.

In this embodiment, however, the well screen 401 additionally comprises a discrete
mesh inner standoff layer 409 arranged around the base pipe 403, which spaces the
filter layer 405 from the base pipe 403. Thus, the discrete mesh inner standoff layer

409 may provide support to the filter layer 405, thereby minimising collapse of the filter
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25 screen 401 having a base pipe 403 wth perforations

404, a filter layer 405 arranged around the base pipe

403, and a discrete nmesh outer standoff |ayer 407

arranged around the filter layer 405. In this

respect, the well screen 401 of this enbodinent is

simlar to the well screen 101 of the previous
lagerb 85 ndeming fasd debactiobedl Hizotiker Bed r405 h/vegeeﬂtmdiadebeyond its

! d rjses

m%?@@ﬁ%@nb%ﬁog‘é@e to Sgs“? gﬁ%pfs%r gw'gllr L}/enﬁ)éﬁggamage

around t he base plpe 403 whi ch spaces the filter

Ir!nQYE{anégf?l P%é %ﬁ? %I%ﬁgn&spfft)dggr@ge;{l }ylsfﬁagg’l %F% Eph {Open area

AnerYst and ayer
fitdndayer|ftopr tHealpeer 40&n atdaeba;ieypme nTrms spagng elidvapoe nodre uniform

bbbt B b The 0 Rpf 4 s bl Bk gl
waxinun1e|ongat|on due to possible collapse, it wil
BT Mo SR e B SRR bRl 8t B o0
bémg isptraly wrappeed énoond theebdsevpipe mﬁsmn@rtbe{ daete mieple outer standoff
b8} T BRSIGUA Pisp il Rle TPl byl Ll BHD & 2franged
apentlahatbasespipé-i4darie 5spsalawtaa>y6®n (i thr axample, each loop being
L) t th d t t ff
o PP a0 R Dl LS SRR B oo o e
basek pipt M3 dofset by angleﬁﬁ(l&ﬂr@m s tlieantiof fnorrﬂﬁ) td ﬂ')eelbndJQlZimal axis of
er v%\ell 8%%'@9{ 1??); ;t,cr1 Fneg'dec]i E(ﬂ%a {é nB’ét %'\ep?f tgg %E%cseitswoa of Ioops is
alsplm a:bntmcap)rﬁf)ﬂ)ve(rlap 505, wtexaalqaldmg aigehSOhiibch dpienipus one of the
tion i.n the di

def i ned y gree revol r
S BPR oo 1071 ol PEREL ChPUCRE e e A wrap 501
taich sete mptiamgs’ooethat 5&9 dre dﬂmsil direstting $Lmlstmhalty0umfmen surface
creen, 101 t.rai
hegngb@g% i 8 nex %‘%éeﬂg?mﬂwoucﬁuc \é%rlsﬁpongrgfer?%%ﬁ "%tgoverlap
505 alws’dn pne cammtfmt Admhomaﬂyomfr |désoréd® Smesht irimea staaidifnigyer 409
thgtsﬁlgégrﬁ %fplé Q@ vious one of the succession of
a

oo S le edges of successive |oops of the
splral wrap 501 touch one another so that they are

'.' " i f f
SRR SR DA LA BAALEES ot s
46V eBecause the alisereddinyesh islhérgd;tandnfblab/a'pw%&an coniach withethe base

gjrf]d&ﬁpt' 'Si%gg'lé Itﬁajgrgérle%%n I?l5| %gar asgb%)t\r/}/%gr mfgqiscrete mesh

irﬁiegwtaf\deffllsyea @écﬂndoth\albaseempe |4DB|$1veaB|smgstantlal length of the well
gg|4f0 dinal, cross-section of the well screen 401_.
SCAUSe the discrete mesh inner standoff | ayer 409 is

in contact with the base

Figure 7 is a sectional view illustrating a cross-section B-B* of the well screen 401.
Because the discrete mesh inner standoff layer 409 is in contact with the base pipe 403,
it is again seen that there is no cross- sectlonal clearance between the dlscrete mesh

inner standoff layer 409 and the base pipe 403,

In one method of constructing the well screen 401, the discrete mesh inner standoff

layer 409 may be introduced onto the base pipe 403 using the spiral mill, as previously
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pi pe 403, it is seen that there is no |ongitudinal

cl earance between the discrete nesh 25 i nner standoff

| ayer 409 and the base pipe 403 over a substanti al

| ength of the well screen 401. Figure 7 is a

sectional viewillustrating a cross-section B-B of

the well screen 401. Because the discrete nmesh inner
meotomedf Théragiter, tt@g‘ilties ldyar 40msliiEs omitd thet dh'ecrb&sreeﬂ'i peer standoff

hat t here

|a§rro§%9 sagtéa |'totlrlla; B ear E%ge %%e'%”%'tH%'”a‘ %®e§t dNfesligprete mesh
outangtanddfblagef407] laj/r(Hn %ﬂ@llﬁwchupbé abase tpe ikerdByer 406 inthe same

ngggl?%v%u C%{%g&}’blé%tl ng the well screen 401, the

nner standoff [|ayer 409 may be
I ntroduced onto the base pipe 403 using the spiral

ol 4 BB 450 s SR BF o U EDER e Vo pro
filsr dayeo #105 sdletytdaat 4 68mpressiee forte rgsotheed invel diredtial @dglly towards
RN IR TSN, T ——
affd thediitel Fa:yetr40fH)BetWEethe ﬁlmrﬂayamaKDS asd pmemneustbydoﬁdlaﬁr 409, or
i,bed 5 t
ofEEh o el BRI AP shRane Gt PR B mE e fleguoed or
rémed Ab&ordinglip, mlaeinteralaszemﬂmeesay ve pfcmldmi Wigh potoshie & thigher hoop
403,

Gl it R0 e terah & B Alee B3 Fice Reelition f

Iayer 407 and the filter layer 405, between the

filt er, 405 r . st ver .4

ff
Fiolie Sim B0 dograRD i iink iy HeERoRes sl oy Bomerising
amrqﬂect%&hrcmdr(bnccmes ealt r&ﬂdamedelded ot‘/@’rmwachtandoffcljaygr 807. Shroud
t 405
8 8% Reftatons, b W i B e Fibray el Plsffon oviaias he
bamp&bahnctenst\melbsdréa‘pfnmel pipengP 3, linned s&mtioﬁdﬁyeo 809, Filigtitager 805
i | ' trat
a e alaott oy S R madeltie E84iE %R BBRIC B tespB G Fibures
to 6,rwhmémné3&1&)ndsﬁ|la)&lrIwgmmmed\ﬂght ogdiest sisa oot i8(|)6 and outer
801
steiot SRLeoTY RidhesHibnl Byortel iRt EE ot Bahiheh g on over
irnes stamidpl. layer 309 Adeiionaliyc rzetectiveasevepigdd Skids aveneie discrete

msetsﬁrkgf?%rf st%ﬁa/o%r IaggrQBO'; Ande{hel &X% ’u\;3 gover %1%& ﬁ ng\??chon the

stan made ‘up Arecisse
drsemmeslhootﬁergehaeéofﬁ layeo 807. mherSWagmgeproseanumﬁnﬁet aymeans to

o3R8 S RAECy Ll BOEH i, B35 e T B Bt e
8Dayédhe %@glmlpufcehasnbﬁé]e sffecledrsocottat the protective cover 801 is
compressed on the discrete mesh outer standoff layer 807 in a uniform manner, which
maintains the cross-section shape of the protective cover 801 but reduces its diameter.
This reduction in the diameter of the protective cover 801 consequentially removes any
cllearance which previously existed between the discrete mesh outer standoff layer 407

and the protective cover 801.

It should be appreciated that the invention has been described by way of example only
and that various modifications in design and/or detail may be made without departing

from the spirit and scope of this invention.
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i nner standoff |ayer 809. Additionally, protective

cover 801 slides over the discrete nesh outer

standof f | ayer 807, and the protective cover 801 is

then swaged on the discrete nesh outer standoff |ayer

807. The swagi ng process provides a neans to conpress

the protective cover 801 radially on the discrete nesh
CoAMS standoff |ayer 25 807. The swagi ng process nay

be effected so that the protective cover 801 is

conpressed on the discrete nesh outer standoff |ayer
1.807 Anvedl sarieh@ompnainger, whi ch naintains the _

crosgbgggpégn shape of the protective cover 801 but

reduces i di ameter. This reduction in the dianeter

of taélgriatesatrangedavend 8@lbasengmrjuenti al |y renoves

any . e [ L ously existed betwe the . .

i 2c? RSP SR R By BRGhSTous R e gber n @ frt
spprabveart coreprisonges fir80ducckssianoflibapshe appreci at ed t hat

the invenyi n cribed b f exanpl e .

only and‘i"ﬁ%gtp Q@%F?@ﬁ ergr§d|0¥ PORET 9 esé)l\ﬁatﬁe g'é% isfjﬁcrg%ﬁ'ap &f toops is

det ainl cordgctber imadeenspt, vt adegading iedge dfraprdviveissgnie bt the first

and : his .inyention. 7 CLAIMS 1. A well

scre%%gg%ﬁgiPép%%?aggbase pipe; 5 a filter |ayer

arranged tr pwddce hecdnasesginep &rcea oditbe fidérelap@siad@lly eswards the

stan?g&gmlgyer arranged around the filter layer in a

firs spPraI wrap conprising a first succession of

| oops: such that a trailing edge of a next one of the

firs uccession of logps tS in contact, or in
2over T45 VRIS Podaih, BabE e S 87 e5tra8Galet inpRe stando
laer &tangel asaockeths ibare pfpel io@psscoad dpitad woaw theeebyato space the filter

compressive force on the filter layer radially towards
la{%gporﬁzgeebapsieﬁ)éPe'Z. The well screen of claiml1, further

conprising a discrete nmesh inner standoff 15 |ayer

arra I . bas ipe.in_a second spiral wap
3 her ol Wel SCiSf o PRIPE! Fr8lfPirg heBof SHIE nEideoieRd second
s&ced$ien aelbbpscreen of claim 2, wherein the second

Spir @ll.lChV\{th a(f%rm@'eso%% i asﬁecx(t)%(rj\e of the second succession of loops is in

contact, or in overlap, with a leading edge of a previous one of the second succession

of loops; and

so that the inner standoff layer is in contact with the base pipe.

4, The well screen of any of the preceding claims, further comprising a swaged

cover on the discrete mesh outer standoff layer.

5. A method of forming a well screen, the method comprising the steps of:
arranging a filter layer around a base pipe; and
wrapping a discrete mesh outer standoff layer around the filter layer to form a
first spiral wrap comprising a first succession of loops:
such that a trailing edge of a next one of the first succession of loops is
in contact, or in overlap, with a leading edge of a previous one of the first

succession of loops; and
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successi on of |oops: 20 such that a trailing edge of a

next one of the second succession of loops is in

contact, or in overlap, with a | eading edge of a

previ ous one of the second succession of |oops; and

so that the inner standoff layer is in contact wth

the base pipe. 25 4. The well screen of any of the

pr ecedi ngtocpradass afaoniphessicgofoped on nige filtesWagerdadialy edwards the

on the di.screte nesh outer standoff layer. 5. A nethod

of f%?sr%pﬁ%e'a wel | screen, the nethod conprising the

steps of: arranging a filter |layer around a base

pi per._and, 30 [ di scret.e sh out er standof f
0P uy T aPG RS BT fufhel 55 EPfoo FErIeR 8! FlapdBifrapte mesn
innea ptacdofp layer ragoundf thesbaseupipestei form af sé@mpsspiraliefad ftadreby to
next one of the first succession
&t PPor in overlap, with a | eading
edge of a previous one of the first succession of

| oops; and 8 t r oduce a c ressipn force on, th
7y v Ehe PRt pRafEr Py lard STheE BRSO e Gpgete mesh
inmet standadff lagdrdomia sétontdsaccessivprdf faapg: t he step of

wrappi ng a discrete.nmesh 5 inner stapdoff |ayer

A ound o naudhBa § BT Saest 898 od s Perierand idggesion of oops
t her ebiy domtacs,pacie dveelapi wittlera lkeagiag ddgeroftthe sbaarl fudeession of
7. The nethod of claim5 or claim®6, wherein the

wr apfoRE B the discrete mesh inner standoff |ayer

forms a sectal trelionessaaioffodydr coipontbdt witte thetbage pive.
trailing edge of a next one of the second succession

of loops 1is in contact, or in overlap, with a | eading
8edgeThé nidtroc ef anyl of tletes 5ito17, dirthel @op®tisiag thes step ditswaging a
t he inner. standoff |ayer is.in contact with the base
opyeren HedgcreR ReHLPHBLTBROTRGYSY cl aims 5 to 7,

further conprising the step of swaging a cover on the

di screte nesh outer standoff l|ayer. 9
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