WO 2011/ 153636PCT/ CA2011/ 000699 WELLBORE SCREEN W TH TRACER FOR FLUI D
DETECTI ON BACKGROUND OF THE | NVENTI ON Wl | bore screens may be used to
filter owoandsassd | i ke particulate inpurities from thecpraxtunedodobui d
before the fluid is punped to the surface. If sonme formof filter is not
provided for fluid entering the we sand and ot her inpurities entrained
1t hOVELL Pl SRS RarForR AGEET oRETINPBET 66 N of 't he. vl | pump
and/ or other apparatus to which the well is connected. SUMVARY OF | NVENTI ON
In accordance with a broad aspect of the invention, there is provided a

wel | b A£CKGREMNDNOF THE N EUBNdp@Nt ur ed base pipe; an internediate filtering
| ayer including a plurality of netal fibers wapped helically around the
apertured base pipe and a fluid tracing filament wapped helically about

the ap@LfiptrederBaRGmB) Reusehhe i gtlalubtg sﬁﬁda&d(ﬂﬁl(ef ParBERAE ith Pt itREn thelprbd@ideat

structure and a tracer carrie | ament structure, the tracer bel ng
ent r aithad Ibefom tm:r fhaidde gufniped ¢s ther‘suafavxel Ilflsome femw iof dittere st notqmdvidcd ﬁutﬂmd

apertured. s ver he | ternedi.ate | ayer. cordance wi t.h anoth
oY oad RGBT alh oo 85be ATBHEoentEidsin Be G0 iy g el gades e
produc‘effaemae mfé'df%@cl%?ﬁrﬁpandfbhsthep& gﬂatasnelmémewl% BonRecfeli! ter tube by

wrappi ng an i nternmed a ayer, i1ncluding a netal wool fiber strip and a
fluid tracing fllarrent about an apertured base pipe in a helical

arrangenen rt positioning the filter tube within the |ong bore
of anwAg Ewgﬁﬂﬁé& and securing the outer apertured sl eeve and
the filter tube t oget her. is to be understood that other aspects of the
present invention wll becorre readily apparent to those skilled in the art

f r om tlhaciwtdmeiwith dbtoad lagebctelthe iptenton, thdre ieprovidad iaovedlberdredienemdlsdiog t he

i nvention are shown and described by way of illustrati
r eal | ABdaParEed; E%S@n?lpﬁﬂa‘? énf@a{a%fﬁﬁt@ Rlgsing, et gﬁﬁldmgr e qgmltyeﬁg@aqtﬂeﬁbgrsand

its SeV, f ts,
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all with I ng the spi r and scope of the present I nvention.
about the apertured base pipe, the fluid tracing filament including a filament structure and a

tracer carried by the filament structure, the tracer being entrainable in produced fluids in a

wellbore environment; and an outer apertured shell over the intermediate layer.

In accordance with another broad aspect of the present invention, there is provided a method for
producing a wellbore screen, the method including forming a filter tube by wrapping an
intermediate layer, including a metal wool fiber strip and a fluid tracing filament, about an
apertured base pipe in a helical arrangement under tension; positioning the filter tube within the
long bore of an outer apertured sleeve; and securing the outer apertured sleeve and the filter tube

together.

It is to be understood that other aspects of the present invention will become readily apparent to
those skilled in the art from the following detailed description, wherein various embodiments of
the invention are shown and described by way of illustration. As will be realized, the invention
is capable for other and different embodiments and its several details are capable of modification

in various other respects, all without departing from the spirit and scope of the present invention.
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WO 2011/ 1536362PCT/ CA2011/ 000699 Accordi ngly the draw ngs and detail ed
description are to be regarded as illustrative in nature and not as
restrictiwe.20BRIsEB6 DESCRI PTI ON OF THE BRAW NGS A f ur t hePCTaRad 1/0ak99
description of the invention, briefly described above, will follow by

ferepce to t fol .ow ng draw.ngs of. specific enbodi nents of .the
| nvent foripekaBe iR ay R e YR iog BrecibednBBt e TEBE e LR HTERE on
and argtthesai@ie not to be considered limting of its scope. In the

drawings: FIG 1 is a sinplified, partly diagrammatic plan view of an
I nternmedi ate stage in one possible enbodi nrent of the manufacturing nethod

of th | Mook ' sinplified elevation view of the
appar :‘?’3?@&??@%@&@7 Eﬁbg?]%‘ag%ﬁ\}@t apparatus omtted to facilitate
understanding; FIG 3 is a diagrammatic sectional elevation view taken

approximately along line 4--4 in FIG 1; and
A further, detailed, description of the invention, briefly described above, will follow by reference

to the following drawings of specific embodiments of the invention. These drawings depict only
typical embodiments of the invention and are therefore not to be considered limiting of its scope.

In the drawings:

FIG. 1 is a simplified, partly diagrammatic plan view of an intermediate stage in one possible

embodiment of the manufacturing method of the present invention;

FIG. 2 is a simplified elevation view of the apparatus of FIG. 1 with a part of that apparatus

omitted to facilitate understanding;

FIG. 3 is a diagrammatic sectional elevation view taken approximately along line 4--4 in FIG. 1;

and

FIG. 4 is a sectional view of a wellbore screen constructed in accordance with one embodiment

of the invention.
DESCRIPTION OF VARIOUS EMBODIMENTS

The description that follows and the embodiments described therein, are provided by way of
illustration of an example, or examples, of particular embodiments of the principles of various
aspects of the present invention. These examples are provided for the purposes of explanation,
and not of limitation, of those principles and of the invention in its various aspects. In the
description, similar parts are marked throughout the specification and the drawings with the same
respective reference numerals. The drawings are not necessarily to scale and in some instances

proportions may have been exaggerated in order more clearly to depict certain features.
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FIG 4 is a sectional view of a wellbore screen constructed in accordance
w th one enbodi nent of the invention. DESCRI PTI ON OF VAR QUS EMBODI MENTS
The descrwpthomssdsat fol |l ows and the edbodi ments descri lpet/aAzeraionsoo ar e
provi ded by way of illustration of an exanple, or exanples, of particular
enbodi ments of the principles of various aspects of the present invention.
These exanpl es are provided for the purposes of explanation, and not of

i m t atfigeng J8f ztat?%%lrpwﬂeacgcﬁkﬁgnenﬁs@;u&@%f bﬂé/ﬁ&gsib@@eﬂm%r&%ntvcﬁfah%pﬁarams

aspects. In the description, simlar parts are narked oughout
speci ffot atanofacmnglof hevetibansi sqg:g:n\suttztbw o Lsametlreq:rpémtuoneubleg ef esultemamm@nal s.

The dr vm are not necessar.i| cal e and i tances proportions
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illustrati ons of onhe possib odi nent of an appara for manufacture of

a wel [HHéx 4. Mﬂledwdslaﬁtmdw mchuale sustmnsruﬁheaqdrb?mﬁietseejﬁl(ﬁ ubiThg tefl-stock 124 of

subt er.r an wel | ur suant the present nt i The . ap t us
of b a0 messbe et oB LG aR [ e Do oy HaPels 20 RRGEE beRos 23

spaced,finam a ta| | -stock 124 at opposite ends of a bed 126, FIG 1. Lathe
bed 126 may include sections 126A and 126B; see FIG 2. The tail-stock 124
of lathe 120 may be m)unt ed on a carriage 128 in turn supported by wheel s

130 engagi,ng a guide rajil_ 132. The illustrated apparatu i ncl udes
one or ghég‘a"&ﬁg‘l‘ﬂpéf?é‘i‘s He' PR FSONE3d NG aﬂ%‘&“’fl a&u“ger ﬁbéﬁ lr 34 Babnge
Space%aﬁ‘&[lfém(gﬁﬂtqgad’eﬁ'ﬁorﬂ%@rde-ﬁﬁ? A7) al"h%r@ziré%lsg%e%'f 5€arﬁ§ ds! l‘%gedﬁd]lgﬁ fpd

136 that nove ed by rails 133 an espective
Carr i agevel@d6ng aqueret guldedshppdugs 138 4ndl1 BB}, oéspactsietyi. [@a]ﬁﬂgeoﬁénmppbrté alstqepfl_y

wool ; the tal wool scrlb d nmore fully hereinaft The is
190, orolol T8 FEBLI R b nerd A& Mok dng Fnstal el stits i Aascribed idoray ﬁ
acute e1f4

whi ch W#@%ﬁ%‘*ﬁ"gﬂ@? S rOINEIR Mighted o cdrh gt K2 R0 B i1 S R SR P
press Lunglecly’tlralradeer tolthé aesvi42gofdathic 00 ramd dlsk dudfact loato whichiites ta bprapplsad: é“hpl ate
146 t hat . rther. cribed herejnafter S nmenbers 148

vt alrieg TG S 13T bt o T, TRt T ey N A av e ersiejarof B, toa |
132. | ardshepr e@p@ﬂhmmtesmamlfﬁﬂé deB¥ibke heﬂzma%ﬁ@m&ﬂ%%n?de X dg@mef een

and apply conpressive force to the screen fibers as t are
gui de prayidedtosasplroypeciirate pgsitideing lo€ tafili shaokscatriage htonganib é32.

In other embodiments, rollers may be employed to ride along the screen and apply compressive

force to the screen fibers as they are laid down. A guide may be employed to guide the fibers to

the screen.

The first step, in the method of the invention, is to provide a preselected length of an apertured
base pipe 150, which serves as the central support for the wellbore screen. Base pipe is selected
eventually to be connectable into a longer pipe that is subsequently to serve as the production
tubing for a subterranean well. Base pipe 150 is apertured along a section 152 thereof to permit
fluid flow through the side wall of the pipe between its outer surface and its inner bore.
Apertures may be in various forms and arrangements including perforations, channels, slots,
underlay, nozzles, etc. For example, the apertures may allow for open, unrestricted fluid flow or

controlled flow, for example as by use of ICD technology. In FIGS. 1 and 2, the apertured
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The first step, in the nmethod of the invention, is to provide a presel ected
| ength of an apertured base pipe 150, which serves as the central support
for the webl2bores3aer een. Base pipe is sel ected event ual lPgTiGA2bH/0EMMECt abl e
into a |longer pipe that is subsequentl¥ to serve as the production tubing
for a subterranean well. Base pipe 150 is apertured along a section 152
thereof to permt fluid flow through the side wall of the pipe between its
out er poutidmbes ankenthsLi rliﬁegthbbr@ualip@mel@deynﬁefyotb&iﬁ ovar hwumay denshogad

ts includi f [ h | .ot | ay, . | gs,
ot o ol it 08B0 BREL' Saer B RY ohten puth e PERRT oY P 1 B 1 ow
or condytfh| Mpe 150 nfolhte@XAMRhE 126 with 1S Qipefture@RedtRMNIY ke pift pdstioned and
2, the apertured WD 2011/153636PCT/ CA2011/000699 4 portion has a length L

Lengt rhetwesnldad ytogk d @2 ded talestdakdi24( @5shaworp FBu$. Inend he shorter. General ly,
length L is always much greater than the outer dianmeter of the base pipe.
At the outset, pipe 150 is nmounted in |athe 120 with the apertured section

152 ofyt ihgsuailpRlefiedld tPRRENDL EMBRN ahEadbShofittal AdesRTouridatibn sledtter 184, nads
shown in FIGS. 1 and 2. It is usually desirable to nmount a single-I|ayer

t ubul sshowatialFIG8shatdbdbshosm indiioed, amayt atreast grecapsrtingd Poa®n 152z0fdh@pipat

shown ;i n Fl bout at ast .t h e red portion 2 of. t pi pe

bet vveetf?t‘flﬁeépw glbeagtsg%c% %{}gdlaﬁas[?‘:ks P ]i 5?}%0; 5(?] aﬁheer%f% _mefh ]eT% %@gpn E@é Hngy be

f oundahb@iied 64 s¢bavn 162 BPHHRLRSE KToreQF hitethd pheqd mobBteRiPRittRef0Or e or after
the pipe is mounted in |lathe 120. The next step in the inventive nmethod is

to wap a plurality of netal fibers around section 152. In the illustrated

be. nandraiestslE Bl e TraB oo g vhlnal BUBETpeR fuidropgf st
exanpl g, thé fll@shatcdndmastidimedt, tHeepiRli@y) of hieed %U@Psyaﬂa%aﬂfgédﬂm h aorm @at WRE Bk
wool , for exanple in one enbodi nent, a conpressed, felt-like filter wool.

The wdwindledyesisestirpdad9 gnd postiiblaryithstaad|a pulbisnsion.sFar axaneple sinawie enttodingent or

ot her t al .. brass) .fibers. The best operational, life is uysyal

achi evE freh R moBCEe dt oBF i 1" RBER, wORIE 0% FitfRe Wobee Rrtbpdnanbe er i a
a pass@@hrédsé® feRNkEFile w6l etheSwod] iRty BAREd@BH obdikRy sBLfibdrs BSaifIRE el PASS
through the filter, but fluid flowis not cut off. e wool strip may have

di mensfiens aroother megal glievge rbragsplfiberst iTha. beky pperational lifhds msually adoevedt with i s

| engt P8P RELBER T e B THE5T SHHUY FIHRER AGBIA8: PFo-Tavor keI
| nchessahd @né Mke \i\ﬁngﬁri@é&d:aﬁﬁ%asg) thrdPgH theMilfe®, But Tid BCH noPYht 6#R0F%e wool

di mensi ons are subject to substantial variation. A conmon dianeter for a
st or ag&rip glay hgve dineenyions td swba gbeniapplicatianoliypitaldy, fteemetad woohstipny fonmed t he

roll ig fuwl. ;ln.one enbodipent, t next step is to align e ol strip
130t et e RS RRRS Rtesr bESSRIEonSHE Futdbederathohdoul Ple it By
the eng leds. trhe feP&voRNE@IpMI FHentBgr MRREs (19 drf) RRIcARRI ARd: 011D i800(0F chbye

nmetal filter wool strip is then affixed to one end of the aperture portion

of pi phicksmt thasedirpensiapsgre sthirst tonadstential yafat@n. 2 caniinen Hasdbedor aignegby
nmount i I R .stor |} <13 n.carsiage with its axis 140
at thergggglhjr%e Ogrflié)?{égtbg I%%bs%u??g’nfgégt(bisﬁn%%@ e g ﬂds y fromthe pipe at
the acute angle X. Lathe 120 is now actuated to rotate pipe 150 as
indicated by arrow D, FIGS. 1 to 3. Rotation of pipe 150 pulls the filter
wool 4B (6 embgdimenty tfhf: diext step is to align the wool strip 139 at an acute angle X to the pipe

axis, which is also lathe axis 142, at the end of the pipe onto which the wool is to be applied.
The end of the metal filter wool strip is then affixed to one end of the aperture portion of pipe
150, by welding or other means. In FIG. 1, this has been done by mounting the wool strip storage
roll 138 on carriage 136 with its axis 140 at the desired angle to position strip 139 to extend
away from the pipe at the acute angle X. Lathe 120 is now actuated to rotate pipe 150 as
indicated by arrow D, FIGS. 1 to 3. Rotation of pipe 150 pulls the filter wool strip 139 from its
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WO 2011/ 1536365PCT/ CA2011/ 000699 storage roll 138 in the direction of arrow
E. Strip 139 is maintained under tension while being wapped helically
around apeotoriedssecti on 152. FIG 1 shows an internedi @Ce/qadntoodd9t he

met hod of wapping of a first layer of the netal wool strip onto the pipe.
Thr oughout the wr appi ng operation cylinder 144 and piston 145 urge plate
146 t oWRIPEE T ]eliﬁ Bbﬁierfg‘{eﬁ Olﬁpé é’(’f‘t)‘f"d% %Fpal?f)dwl‘(tﬁp%.‘m&réﬁlf‘%’) nge gf’l&gt he
mai Nt §DABEE] ALlidAYSIrOihd Bpcturd sdcfiBnang. apaIr £ showinaRaakhiguit ddmeHShe!
the stri gﬁar ou}%1 ?her pI pgx.) Al f(%orsst Payer of tﬁeS ?ifntaer vvoo?dlstrép 139 is
wound roethod tievmppimguoted fgstctayemn of 5l ofetgdi ypeol 1806p tdmtm tigghpipe. Theoulgbongt the L.

Throughout. t hi s operat.ion, strip.139 oul d be i.ntai.ned under, tensi.on.
Pl at & WIEPigis bPE0R sapadi i Bt R AT ke piiS 1TRyOwaalt PIREEhe FBRUOR: o
PUT POSST; arRAVRY REIGS OIMandl 48 %0 0fd (e niadildned oPftedsith WOSkipSLPhYd hQlte AR OF
ot her nmeans for assuring maintenance of tension on strlg 139 may be

nec es sacking D tayagshadube s$thip avdunditigpipé. al | | ayers of the netal wool strip
onto the pipe 150, the carriages 135, 136 should be noved al ong paths
parallel to the pipe (see arrows F and G so that a uniform helical w nding

i's af f qrediaydiNGft the Sttt Svddt B> ‘?Za@fis FYLEE oh@I the aﬁ?{%@@vﬁe&%ﬂ mdotlt}gi EN50

engagenent with carriages 135 and 136, respectively. en a conp e first
| ayer tbfougheutnstledgtivbolThinghut 1189 operstidie stmpiddretiotiddiethainaited unler teudidn.
| ength .L of the apertured pipe.section 152, the di.rection of novenent of
carri Q’d@ts LASER G St BT Hddn 45 B 106 Ui goR F\_t?h%’_ug’é’é?i W 1,
IS TevehRaftag N BleGBatiBh of theSHEA @gpoﬂ@)‘(ﬁf 154 orf dthérGheat® Fbr dsSurldgdhhihdénance of
helically wound onto the apertured pipe. Wien the second | ayer 1s conplete,

t he diteeston om sgip MSvmarbe netessirg. Ehnw'gh@é%d%cﬁmgbﬂ% ldysrsaafathe nietal eveod d
and a third layer is started. Th |t ernat.e, back-gnd-forth carriage .
movensiits Catodh Binea0a IR foptrsss pas-158 b4 IOLEHIPHG BEICE P el aRicpipeo,
until Gheard®sd Fadd Biddahatof um#rhp@éuchlao&%_ﬁng% APRERY. YIRRLs AtSufiRE LY BRased

upon each other around the perforate section 152 of pipe 150. The nunber of
| ayer srails &3B argl B4remdttheir efgagementryjtlt ¢reridgestlds andddoe, respectively.or a gi ven
application; preferably, there should be at |east five |ayers and often as
many as ten layers, fifteen | ayers, or even nore. Because the | athe

cont i my&gn faconffl@k SirktNlaydiorSABBn&AIr K681 Rfp 11h0 A4gBest wWollfd BLRESSHto Rifie the
carriage 136 noves the strip back and forth, each alternate wrapped | ayer

wi | | Hengiklli efathe ppevouredipipe sactitinr %% therdicgepos of movemeiterfeagiagppl 3eahdl Igct | y
t her ebel.ow, such that, the | ayers over in a criss-Ccrossi ng nanner.

D031/ Tehieh babEs OB OGBS e i R s B Pl a § S i abed
about filke weslf B AR, SRSCAIN wWrdd éht! Mk dap%ﬁ_ﬁi‘éhnﬁpé.i VAR he &6 G4)ek 39 a

bio-tracer, is a substrate that carries a unique tracer that is picked up
f r om tdeapdeibsthe directipn ¢fl mpenpent of thy ¢dmbagesyl 35 cad rlB6ds bgnis mevicesed andl talthirthe

L Sy 350 ot b AL Tt
rotating continuously in lathe 120, until the desired number of helical layers of metal wool are
superimposed upon each other around the perforate section 152 of pipe 150. The number of
layers used is a matter of meeting the filter requirements for a given application; preferably, there
should be at least five layers and often as many as ten layers, fifteen layers, or even more.
Because the lathe continues to rotate in the same direction throughout the process, while the
carriage 136 moves the strip back and forth, each alternate wrapped layer will be helically wound
in a direction opposite to the one applied directly therebelow, such that the layers overlap in a

CriSs-Crossing manner.
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Fluid tracing materials may include a tracer enbedded in a carrier such as
a polynmer resin. The carrier is a solid and is readily handl eabl e such that
it can bewplzacedsim a screen in a posifion to retain thectreacer/woempi ed
therein also in that position. The resin is selected to substantially

wi t hst ownhol € condj tion The r sin can b er sol | e er .

i nsol u‘gr}gl d rrarlﬁgﬁenrrt LS gl WeApBe %‘i’q}“ thg p és ﬁw&d@ %gfﬁ'la (5 Fafiake
use of f{RERE at@a%erted £8ioSadePris teeos%t&haﬁemlﬁuﬁla@&ﬁ&r PR fieaap, f4h
this is that the tracers aré nore easily distributed into a hydrophilic

resi n thbanbsarake/bly ﬂptrbbassmrgethamby,Tctmtcr wcarface anthothediuid and eas be pleteatadatal

attributes. The an.have sel ect ed a selected de,qf .

et ectiUbhice to ot kB PACHD FUBeS Moy Hbruty 5 9ph oh o raiceddosavign ot

etc. §g9@k§bg digacers exist for hydrocarbons and water, including for high

tenperature liquids (i.e. steam vs. ImmrtemmrMUretrmmrs for

gas/condensate vs oil, etc. A tracer can, therefore be selected to only be
i carbon. if it is desired t.o nitor

k . h
Pl keI P eaﬁgaﬁt%%mg BB Db d e B caprig Mol TP gt Coe.

enpl oy@eidrds QQBMd BRd K Felé&qiy Hﬁl@éh@lecﬁfch'tﬁéi it SanVBY Slacdd AV R‘r’éenrlﬁta ﬁd@ltfb‘ﬂ'to
course, the selection of noni t ori ng over water, St eam over

wat er , retim the tragdr s@rpesks shebd:le algps ind gt rpe)dltlofiheThfr aesr $s selectbd toeubmniialle in

vari ous. rs can be droactrv oactrve enm.cally .

tot ect SHPRRLARpRGIE St oo, TRE IS ban fe vBR shPlS MG oIS fFRabE in
chr omB¢LBLARNYs, E6r RRMIPHE aRadP¥NntHELtPOMal@%isE BF QR OHs &P Rkinselos thel WARS! S
can be incorporated into the polymer structure in any of various ways. The

tr acersplubﬂo rragsgrambIng, reaserc dors thisyis Bbatnthehtiadecslarey natirs t ¢aisiby tdestribigted dhto a

cryst the tri X may be chem cally incorporated or a
co nbr ﬂbc‘r reﬁ‘g‘tqhélrb%é\é(ga 168 Wossi bl e. WO

2011/ 1536367PCT/ CA2011/ 000699 The tracers nmay be picked up by
sol ubilization, erosion, chem cal reaction, etc. For exanple, chemcally
bound Thedeaners qaay)ffsve valetbteametatlpmlmﬁglhuhydffbt:}ywshaafc tselected solubidity, raesclected

itself o derivativ of the tracer when the ex t o wat er
ot Sh gnote D dPERINE Y YiE Rl resmgeel Do Pt U5 Aewbrn sutsTeE RESpSepat
f act orsacertCexidifDOhydrbéabRRtand U £18€ erMiBAe %}%gﬁ%@éetmu&f lidudd ﬁl%uﬁ&ﬁﬁ)evs
exposed to the fluid, fluid tenperature, fluid conposition, uid pressure

and t ngm)wgtmfatunearﬁ@prs; foirigas/cendeosate us pﬂeetg ary frager can, therefore be selected to
only be picked up by water and/or hydrocarbon. As such, if it is desired to monitor for water
flow separately apart from oil flow, a particular tracer can be employed to only be picked up and
carried in water flow but not in oil. Of course, the selection of oil monitoring over water, steam

over liquid water, etc. is also possible, as desired.

The tracers can be detectable in various ways. Tracers can be radioactive, non-radioactive,
chemically detectable as by use of laboratory or onsite analysis such as by chromatography, for

example as by use of gas chromatography, etc.
Tracers can be incorporated into the polymer structure in any of various ways. The tracers, for

example, tracers may be mechanically distributed as salt crystals in the polymer matrix, may be

chemically incorporated or a combination of both cases may be possible.

SUBSTITUTE SHEET (RULE 26)



General ly, tracers that are chemcally bound will be released at a sl ower
rate than a tracer that is present as salt particles only. Chemcally

bi ndi ng avoracierssésat o the carrier, thefefore, extends tRreTidAzetiovesonf the
tracer source. In cases where a long rel ease period is desirable, a

chemcally bound tracer/matyrix y. be preferable to, other optigns. In one
exanpl 01° FRETRMaY e ek sathoPy 3pEblicaral Fesiam chrmice] fhoaiam &4 nBor TR
are avdieh RS B4l BREABMaPDe(rtlafdNBkdighNdrolhSesadtheX @M Liracer filsbiir Gr as
tracing material may include a tracer carri'ed in a polyner formed of

mel ami deeivibyesalf deshiyahsr iERIheqohdeersacxposThe watacahighalgmiperatiirged i nt o t he
MFR sol ution before hardening with a suitable hardener. The condensate
solution is conmercially available fromsuppliers such as Dynea ASA,

Nor wayTheafate bStracel akt i Bepbndd Bh @ imbeelodMdi&s ihdidiRg dRhyes:, sufRtbanralanand
water. It may al so contain additives such as stabilizers, fillers,

pl ast i ghometry odlapt evriecs| expaseddo thenlwdefledieaparatnte, fluidecoprpiogition) fleid pressure

bef ore %%ldenﬁat tgn i S tﬁgt{lo% rIEI am.ne, 25-35% formal dehyde and 1-10%

met hanBiC. "TRE R HAFE M EHRA"BEOr 8 H8%aci d or ot her products fromthe
supplier. One possible product is Prefere 4720TMw th addition of 10% (w w)
of the hardener Prefere 5020TM from Dynea ASA. The condensate sol ution can
al so beensralpyatragerd fhapriase dhgmaeally bopndwiell befreledsed ebmslomsntate thianfa trastrethat iFhe

dried [ 1.5, .avai;labl,e fram Dynea ASA or ot.her,.suppliers and is made by
apr oy BEFRRE St ARUHENE . LoD RN v HeefaPOine “BRet ThaeBRS sl P o
i ngr edifefiing ¢FStht itflceds@ROY @n B WR&RI Dldhg REdabe PONGIETs BéREbIC! al chefidagie!

M/65TM from Dynea ASA. The tracer may be m xed into the condensate sol ution

usi ng RouRd dlassriraairix mayrkegrefseable © athes oplipeener is nmixed in. In one
enbodi nent, after enbedding the tracer in the carrier material, the
material is cured under heat, for exanple, in a curing oven. The tracer

rel easla dnatekampl{ltfd tadvigRhhreAgB russs teforni 4 fluidepeng fimehers WdiRBR ffdf
geonetry of the MFR exposed to the fluid. The release rate of tracer wll

WO 2018¢s150648 ibondapipo PO exampler a paid fesingmeaeridynpainshisieer gaguch

t - ' Lt h R w4 tol erat
o oo PEidd HEporbtnth SoriRARE SR BTN R ROpdSell) T Bisft Sa¥ o8
mechanhixel ifpto epeMAResolutiontbetéle Hardeaiig Wwitlagdsmgabd hdrd&fer SFRQoneéBhte s¥utibn

standard tenperature/ pressure range where the MFR system according to the
pr esenf CPHNSHERIBNAYElpDls droms seppliersisuple as B ynes ASONanRRYG00d s reagimmenixtuieer s

such i amp sul i,C i onescein. W Lk .react .with
for mal eﬂ.{/acf%q gﬁ’d?ms gd%ﬁgee’i %e{hggélcgﬁﬁeﬂ%ﬁgfgﬁ s%%’ te}l%n.cgqiﬁlen 3ﬂé%v%salsu?he§§ti on
may bestabilivaens dillely plagfitiyém gnbeatcolofdngs €n ohaeaibddishdnt, the oriRRRAI Petaitasdfirat o
the polyner structure after hardeni ng. O course, other tracers and

subst raPdeIsaEgn el Bhploonelaming St br’e deimdaingné dr |0%mehaneb| Ehe Rgdener

e e N

el evatwith hddipert af U0%S(w/vanf Mdthardener Prefere 5020™ from Dynea ASA. The condensate
solution can also be prepared by mixing dried powder of the condensate with water. The dried
powder is available from Dynea ASA or other suppliers and is made by spray drying of a
condensate solution with the same original composition of ingredients as listed above. One
possible resin powder product is Dynomel M-765™ from Dynea ASA. The tracer may be mixed
into the condensate solution using a mechanical blender before the hardener is mixed in. In one
embodiment, after embedding the tracer in the carrier material, the material is cured under heat,
for example, in a curing oven. The tracer release rate from this MFR/tracer system will depend

on the surface and geometry of the MFR exposed to the fluid. The release rate of tracer will
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A nore hydrophobic resin |Iike polynethyl nethacryl ate was al so tested as a
carrier, but it was nore difficult to disperse the tracer particles evenly
in the resonoifisssstl uid traci ng filanmeft can be wr apped palbaaotilveodsase pi pe
at any stage in the process before, with or after wapping of the wool. If
on. of the total_ wool

desire the filanment, nay be applied only with_a porti

Coot | ctipdy o thBEE by Bradirt? Bl Rty i Slmtp Rl el ¢
above QIFRD&AIPMbICASe %Mfavgg) fraéiﬁ)ns§ﬁi%) of tMR&! cdmfounldNarNgile iesthieMcepthhie
filament is wapped with wool strip 139, as it is wound onto the apertured

sect i onedBRicek properties0 Typraelighiacer deadingasvill ror $208n vefightt 6. ehgstandard
Throughout this operation,,the, fi nt. _shoul d. be i ntai ned under tension.
Goner Sterab it BreRREF S bR dre MOTSHHET R s PreRa’ CYPET PhY ORe
enmbodiygediyill bbapité | 20Penind (00Wagpped Wi th the wool strip over at |least two

| engt hs of the apertured section. As such, the tracer carrying filanment is

present over substantially the full length of the filtering area of the

scree nd i t |l ega two hel ibcal wn A 1LTG. -- 1, cnnend%nnl - n, nnenpn n
vo 2015 ibeSnei e AnifaotuugPnd' Mt b and LEREROET VP! et SR one
in a seeaasdeldideaat ntatinetin #kedondBReRUSRItTOACTAE LIRMEDAL rbfetibe nhg ByQRghdst h
the strip, as the stripis apglied to the base pipe, the filanent wll be

appl i ¥ anplying heaisthasoiraerss welhpe Hicemerdteshintasthepohmar stractureeafter handemingeen,
the filanment is at |east in part surrounded by (enbedded in) the filter
fibers and applied with regul ar spaci ng between each adjacent wap such

that tOLyoURES o BhdesSarkl WbsEdeABay beedploged theforeingbdith oly aR I@kzﬁxﬂﬁeQV er
the first. Because the filament is wapped with the filter strip, the

filament waps are spaced apart with filter fibers between. The w apping

proce S 4l I tially, nsi stent | i stri.buted
t hrou 3%06 %?E%Ahga bd(;)ersa gflf)ﬁ‘%l&?}{})g F gg%‘gﬁ"ﬁg ? ﬁrg g%g%ﬁ%]sh% il ff) g &'len‘agtﬁretﬁ? G ?ﬁ qhgtrﬁ&gl ong
t he | eppé Waadeteinihed@berhudlciasd stéblp @y WhtePatlevialed tedpératurdshhakmegs of the

filtering area, such that at |east sone parts of the filanment are certainly

to be directly in the fluid path, even if the fluid is not passing evenly

t hr oug : . [ 1.d i in tanti al direct
I oueR 08 SRR AR A A 8, RO athdal L i
more difficult to disperse the tracer particles evenly in the resin.

The fluid tracing filament can be wrapped about the base pipe at any stage in the process before,

with or after wrapping of the wool.

If desired, the filament may be applied only with a portion of the total wool applied to the base

pipe. The filament may be applied to the base pipe above or below (as shown) the strip of wool
139.

In one embodiment, the filament is wrapped with wool strip 139, as it is wound onto the
apertured section 152 of pipe 150 throughout at least a portion of its length L. Throughout this
operation, the filament should be maintained under tension. Generally, the tension is generally
equal with that of the strip. In one embodiment, the filament is wrapped with the wool strip over
at least two lengths of the apertured section. As such, the tracer carrying filament is present over

substantially the full length of the filtering area of the screen and in at least two helical winds,
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In one enbodinent, the fiber strip and the filament nay be conbined in a
single feed reel. In another enbodinent, the filament is held in a supply,
such as rwel2om5B363separate fromthe re®l of the wool st PCp/CAzati/toss9garri ed
on carriage 136 and allows the filanment to be in position adjacent the

strip just before the step of wapping on the bas i pe_so that they are
appl | edetipgeitpiedirectgn of fraksl|agd ongan ?iSF%Pr‘?‘\grélreﬁté?P B tr?x@ag PREQSE 5 Ay

pr ocess.: i 1 : A t e I i

U 1 i o R AR hathd A Ie el (P ANT RS 1L SpRtaal bbapbidn
exanpla,ledshawbi hdivehtiretidnatsuok ubadinwihiehfitdlescreso) tist filameat inat doust & pagl e X
per t (FEHUBE: PoAEBICHID Teatfsrg terian] apHEdr ViR TCIHBE DAY ToRetieBo

t he pi it ' Sl i ;

scr cort A o e B G B e e e e e
136 wifinst. i Becanxé theafilatmbet idesiapeal aithltlee fiberpatisp,tthe fildmérameaps 46 Spaaedepagnd
away fromthe pipe at the gcute angle X. Lathe 120 is tuated to rotate

Dl pe. 150N JULT HeRBabBRY By ol ROWTEPIRS GOCETS CEosEs Dl i fATIAN 1S S REATI Y or
wool st i d'?s@ﬁl? | ] I Helife Shémilh apgpus! y
int he&)r I lgtgg:l??on 0 &tgfg%h@&gﬁ?%g&fg%@?%&? %ltlhatﬁ}edr?tg ﬁ%gi fgﬂre gﬁ%gl:lérﬂﬁglitl’ng(g
under dlemstheriendih laed iebngh wr leppechdrton ofitheyradinbindknapertt the éitteseg iconsuth?2.

[ ayer G SHEsTavRF PABDOL S TN HeCREsEnE U5 GrecaNanihy QHEre Tt der i g

t he st i - i I I d . i J .

rechany 4o A Py R EndRnthE L QEch (i R e P by SR At
be pl awddl path threuglothatscean,ofithduemmolo kessleppd ymeol | 138 and reel WO

2011/ 15363610PCT/ CA2011/ 000699 153. Throughout the wi nding of all |ayers of
the filanent and the string onto the pipe 150, the carriage 136 should be
moved @l QRGrfbdiihBntP i striPadd e IRGeAtSRSy BE CoMbRLd $0 ats@e foc REdI0NM
helical wnding 1s affected. "Wien a conplete first |ayer of the netal wool
strip d®thearthbbdinemerihe fifindnass lxdein avouppdy,tsughed seebhi seppreate diom therrgellofL of
A R S
There i i i i ki

el cal Ty il ane o REP of Sl B kit I <D KA TR s SphQodher e
t he diexaotplgrthofilamenemaytbeofedtite tbamrapyes ph8essaand chited domgwith thepellingd

d third i ted, Th | t , back-apnd-forth I
SRR O MR T A et e e
unti | &R pieShe GaHTNS intPdduled WA theaW&81Ssu@p afah alcuttoflgl@Rdif {h:ce%@taxﬁr e

superi nposed upon each other around the perforate section 152 of pipe 150.
The figcammbly starappangn mmy obthediesgtb mifitheiegerivingd sectibie 162t dlhedeading emhof thaes

to be Laid down. Fi.l apent 151 is.of t hi ckness d strength.to perm
wr appi HASBOEH o aisEL D the pave o fifer The pooan Sphy s Gckeh Miebe At Bhb& i on
to bregkechelnteid, thes RRMWELA dblteby inbaREI the e $NSH e&ﬁggétﬁﬁsé wHR 9 ta?i\@n%mtgihgg

conditions to be used in the mariufacturing process. he sane
fi | amedesiradigngle tapositoretilamenbéS] tcovtent avadiromt tbe pips at dtheamtannghoNt Lathe

adversg]y. affecting its .fi ring. characteristi ne odi.nent,. t he
i1 a0 BotoREpd Poralething | 4°E BishRR R At B Ficsof B Prrae R RRbE Bt
t hi ckngssl dt@p WBItalid id Fifin®int 158 fioth Hhick: st@lab@ra1R! Sh¥iltakdd@sIy iAGRY d&BhI Al
may be enmbedded in the wool strip. In one enbodinent, filanment 151 is a

| i ne hvaW§. atrtpr Bdsandddaingnt 141t asc sabyeiaed padar yengion: whilehbeigesapped holicatly

ratio (j.e. circular,. s r triangul ar,, ete., cross secti.on f 1¢to mm
for exhfaiibiih Bio B2 . 1 yBRTab e BORT AR RAEEY o RbrPpid b

types afigt Usefof the @atdl vasol 881Y orflo e ipe WithGh& B1akldnB BN yBphaktrl I Tehkidgi Ng
filament. The anount of tracing filament installed in the screen may depend

on t hengubafmagnained b plaini 4osnsditssenerating meshamismyr i4¢, 14omapbe shdicignt fasthisat er
to b it . A5 50%fil t fill of t i bl i
b oo POk et o e Pt Be RAFEL n ettt aloing ol by "L 138 b et ang

screening. In one enbodinent, a 15 to 20% filanment fill was found to
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WO 2011/ 15363611PCT/ CA2011/ 000699 be particularly useful, while the

remai ni ng volunme was filled with filtering material. For exanple, in one
screen wWwb 2a11555%36base pi pe di aneter 18nd a 10ft filter ipog/cazen/doasgt h,
about 100m of a water tracing filanment and 100m of a oil tracing fil anent

were used to fill 17% of the available volune, with the r i nder | une
bei ng 188c Upreusheyt @PI"%@?IH&%C sl?y%%té’ﬁ‘aﬁ ﬁ%é’ﬁ’ﬁﬂtta g st ‘ﬁ"g‘bl RIPY ﬁgg the

di scr %g;r}alﬁg N9k @h@ﬂgﬂgr}ng\ﬂ% aqglgéjgkﬁglrﬁaralﬁl i H{e?if)é ¥e@hrrblv @Bt Wehform

applie spaced si de-by-si tion. I'n one enbodi nent, four filanments,
t wo ofhelicdl windiag ngafbdesrdact er and two of water tracing character are fed
onto the screen, at the sane tine. FIG 4 is a longitudinal sectional view
of a wellbore screen 240 constructed in accordance with the invention. It

i ncl uc{?ﬁe@a ehih fef@fnﬁf lag%f{tﬂé RilidPRRB] RHEQ 3834d FdrhdH 181 hedsiel voun@tigedy as
0 t 0o th

part or connecte a plpe 25 I the production string. In IS

enmbodidgmenthe fulldegth & of thetapkamreduspe 5domn U rtie directinnt efr movernént o satriege

pi pe 252, throughout_th ength L in which there a erf.orations, ,255

ext e nd@3ﬁgW¥"r?Pg]L"}§Eeqnhféo‘R§?{lF to ‘gﬂlt\ﬁéﬁﬁﬂny%(gn} tth Eevﬁ’ég{lreggeﬁeaiﬂ_gr’gﬁef‘?ﬂ%é?%&f ate
layer dinelbi r}?daﬁl%gﬁtails'ﬁgltl?f héIRURY SvARE dfo HRE AlerttRAl pibb b@Men dhspQoRE 10
overlapping relation to each”other.” Layers 256 are each forned froma strip
of netlayerwoaimpletecthe divectivch dfahocabdny of thademriagenkiSomd @608 aghin heverspépndip ed

pi pe 252 in a, manne uch as that descrjbed.above. Wiile three ]ayers. are
Chbun T NG ISRt DRy BRG aih FATiE s BT ih e et M gepend ng
on the sgl%t kiﬁg%bﬁﬁhdoﬂsMh ‘i?h@ '&Q,e&nt%ﬁ% I&irde SmbdNGs MeRhl 12931808 nfetd] tvidol OUt
sand and othe Impuritres fromfluid passing into the interior of the
filterdnd flasentpr@auparithpostd upon@aghothepao@ithe pedogtesiettion Byerfpipds30. Ahel ui d

tracing filanment 251 is al so wapped about pipe 252. In.thi.s enbodi nent,
t wo fifﬂaWEWt‘ﬁraEBlilgélP?é’ t?"rf@%f}OBBP‘é@(%e‘ﬁhI?%%ﬁn}eéﬂé{ ntppes tp ibFé‘ila AaY8r wr apped

onto pipe 252, but they can be installed in other or further |ayers, as
desired. A tubular shell 260, having a length L and a plurality of
aper t Riknca6251 suwdh thiskmess hnd stréngtisto pehai vehsping ablert teytsase pipes lmpatichlat, s

O oer e ot sl ayen oL L0 LoLer e LAYy I Batae
end Ofwﬁbﬂﬁlgsc%ﬁhitﬂﬂs £0Be WRPH e rhgﬁlfﬂ-t'ﬁlju’f'gt p@ﬁé&f d&fjthlaysaﬁfer%ﬁnéﬁge filament
may be selected to be incorporated into the screen without adversely affecting its filtering
characteristics. In one embodiment, the filament is in the form of a coupon, narrow strip or line
such as having a thickness to width ratio of 1:3 to 1:1. Alternately, the tracer material may be

embedded in the wool strip.

In one embodiment, filament 151 is a line having a cross section with substantially a 1:1
thickness to width ratio (i.e. circular, square, triangular, etc. cross section) of 1 to 5 mm, for

example, about 2 to 3 mm in diameter.

In one embodiment, two filament types are used in each screen: a water tracing filament and an
oil tracing filament. The amount of tracing filament installed in the screen may depend on the
duration to be monitored and the volumetric flow of the oil or water to be monitored. A 5 to
50% filament fill of the available volume is sought, amounts greater than that tending to have

less than acceptable sand screening. In one embodiment, a 15 to 20% filament fill was found to
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WO 2011/ 15363612PCT/ CA2011/ 000699 I n operation of filter 240 of FIG 4, the
screen is secured in a production string. G her simlar screens and/or
screens \Wohoutisseaci ng fil aments may IBe installed al ongCtrhaazstwdongy Fl uid
with sand or other entrained inpurities enters apertures 262 in shell 260

as indicated b){ arrows M. The fluid passes thr%ﬁgﬁ ‘e tiple I er‘;s 256
of fi lbeeparigdpily |usalilnyhilndhe Aemanmed VA LAY WAY eyt ntgutﬁrtntgl wategah §8T The
filtered b %rg oﬁgtsgr{egn W& & %n.‘;"rﬁgﬁg p?[.l&iealaﬁfe%"f‘ dnll PIOE ﬁzfégné hfQUGhgth! §bout

apertures and ows out “of t ter, as Indicated arrows N

cour se,00m pf ewater eacing fidamerttiaad 18¢maxs cnhteaqntgjﬁmtnehaweresusocﬂ td filltlgho Qﬂltber S
necessary for sust ai ned, contjnuous flow, but ece ry, for

vi rt udlvrijableyolume; with thg r vplymerheg ‘?@W@égl‘yé‘thﬁf@ f%ﬁqt ﬁ@ngeghgpe

f i terg afd &ﬁﬁgd in' 1 9isUR p]feﬁgétalﬂﬂtl%ﬁg eﬂb@&n?e’ﬁtz a%]ﬁirahgﬁofpﬂilldﬁl@hts @& biSpl R in Of

ilter” serves a e purpose in filter there is no nesh
254, tdpacddl sidedbyraide relation. omemeteinbediniantfevefilements| tatd ofaliytracamgyerargster sades
bet ween at_ | east so of the tp ter ertures. 262, i.n shell 260, and the
i nner t4geaf t"tﬁt‘eéra%gn%?ﬁcﬁﬁ’@ Qgﬁmofﬁ‘gfcrﬁ%’s?a@%s@ﬂ? 4fenment may reduce the
effectiveness of filter 240, with the result that |ess sand and ot her
inpurities are filtered out of the fluid traversing the filter. At the sane
time, ElGadesa lbngitdinad sédtuo'nal \tie\a(df ragvélltiomrmntem Zéﬁ)lcqmtyuctéd int dsyrdanes whubl e

relative to the fluid, |ck u d carried to

Cur e i entefINNCvEs StDEROF SEREeas DigF 032 BrODE 8 JeTElh PTG frg o

systena Wﬂﬁéc?édﬂto%sﬂfﬁé ttthé Rdu@dh REnsised that all ows i ndi vidual zones in
ee

where t een InstalTed to be nonitored for amount
and/ or type of pr oductr on flow For exanple, a plurality of screens can be

tall h th fluid t | t
et allPciis ASbden Bl b RO R R draundelbf S Bk JBRE g 232
known Rﬁ@hbt&“ﬁlef {%O%EGLWEJ by thd?€ Ak ?e%rﬁfoﬁg%%deit%lﬁ% hhRugh hanvile

moni tored-as to rate and content by observation of e tracer cont ent
int heOﬁﬂwarctlyaftorﬁ uhé mmh Zbdeis tanainermedinte ldgai ignledingoa phiralgly eddeyers @56 nd

t ar get fI d tal n period that can_be ho

years Bl W@Phé[’?ﬁ% dc“ﬂ’@S H % aﬁ@‘”&ﬁf‘t@t,‘?‘? yR&ach pthery a@'?rédc)g%sarmabgorﬁtegced
|0 eact?%,a NBrip OF nﬁe\’eﬁ%:}d" ﬂ%@&%&ﬁme@ttw unliéd t@ﬁ’swr’l)'a%untdothé’lahé}td?e& gﬁe 252

require e resolution. For exanple, ina well wth three z
| east inhurmenrcr iy srthattdeaardred aboye. WhlleTtﬁreertayerbarethWnanK& riderger ortmzcorded

LT L oRkes oh fle Woakmay B sped. HBbensing S5 e ReioBrin R RECs AR uS6E e g
at  WQ,20% Héﬁﬁéﬁ&gF’% CAZOhE RAGARs St ﬁﬁﬁi pASONE YRE thd i‘nté?fblr%f‘?r{heﬁl‘?érst wo

of the tracers are detected In the produced fluids at surface,

i ndi caltass pipeaind onethraugh pige 266t  pr oduci ng and the | ocation of the

non- produci ng zone i s apparent, depending on which tracer is not present in
t he produced fl uids.

Along with layers 256, a fluid tracing filament 251 is also wrapped about pipe 252. In this
embodiment, two filaments 251 are incorporated in a length of the first layer wrapped onto pipe

252, but they can be installed in other or further layers, as desired.

A tubular shell 260, having a length L and a plurality of apertures 262, such as perforations,
channels, underlays, or slots, fits tightly over the outermost layer of the intermediate layer, in this
case the outermost layer is of filter wool 256. A cap 264 may be provided at the end of pipe
section 252 opposite the outlet afforded by pipe 250.
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The filanents may be selected to release their tracers to the target fluid,
oil or water, following certain events or over a certain period of tine
dependi ngworzotllmswmnl toring objectived2 Sanpl es of the welricAzbuicdesoar e
taken at surface for analysis. Commingling of several zones or wells does

not jeopardize the results. Analysis is done and results are gg%glabL
qui ckIly . opgreson éiltst 24Q 68 EIG ot i thh Sereen eseawied i &duo BHlsF’EH‘rgt sOther S ged
to en ot &1hid with

| nvenctisind B BELS0hs ARt Bl b8, TPk Aled s 1 B TTAG
appar eaid b othepestraked ireplritiestedneeranpertuaesd2@him sjeHeZﬁOcaspndm@tlefi Ibysarthevsi Med
herein be applied to other e od| nt.s. W t hout arting framthe
spiritT I@ré{‘k}é d’ﬁ@eéﬁhTPH%h theveHitpln ayqrﬁlﬁg GfHutep e r}FaYlﬁ%é}?‘ﬁ ?ngﬁmfeg gy and
inten t hSiréh DS troligh it
accorzﬁ@xlﬁggﬁu% g%%%géh§6§@%§fgﬂgg?ﬁﬁﬁt§ g&gﬁg<ﬂ§ e¥£#%erefer8n§élfo an
el emerdpettiret %Ssamlgﬂbas ous mfhthasﬁlha; as end)éatetdwyaartqwﬂ & "Qf" caurse, amn prassurpot
intended to mean "qgne an y O nl.ess s eC|f|caII tated byt

r at herdiftgratigactasp & plmaflj la@@mﬁfﬂﬁ%ﬁgﬁan?%ﬁ Y &faﬁust@ﬁéii o vyt

el eme f [ I @ StHfe?
R I S
art ardffecnnit ended to be enconpassed by the el enments of the clains. l\/breover,
not hi ng di scl osed herein is intended to be dedicated to the public
regardl ess of whether such disclosure is explicitly recited in the clains.
No cl t : i

si xt ha{)}{a?rlgésﬁg%ﬁ be&ﬁ?&&épfﬁig)@ﬁ%ﬁﬁn?gg%{s %%;Se% m}rfevi(%o?gﬁvggsl ﬁéﬁﬁe uphr ase

" meansinffiiter 200. Ifstie2p i @3 mesh NGt Zﬁéﬂbiﬁﬁhﬁ;’smldl?@%r(tﬁ@@ld/deﬁﬂﬁﬁﬁelwety hrger 1.

A wel | bore screen conprising: an apertured base p er nedi at e
filt ernaﬁ@gpw@twe%a lgastrrgme qfithe qrter 9P%5¥ur?§e%éa% 1 F}Efi]r a‘;!) RGN JRCHPTSS

aroun h r f, I
el | oot Py TBBEE St Efiy 13%GeP R RRinPmal thdlck TR-LRG A LAGTRI A 2RERn the
i ncl udieqdt thaf lleésasiiﬁdilbms bthecimpgitien dreefilterai@n of drerfled trayersing the filearent
structure, the tracer being entrainable in produced fluids in a mellbore
environnment; and an outer apertured shell over the internediate |ayer. 2.
The wel r e r i has
a | engthaaamg oty el foft Bk Hpf FAERE labfent MRS iElEy o ii(’?"%ﬂ??@é%tf%%

ful |l lteediuid,ode phked npeh“yrrﬁﬂi @iseing i fltidy amdy chraigénto surface in flow N. The screen,

therefore, also provides a monitoring system, wherein a unique tracer can be used that allows
individual zones in a well where the screen has been installed to be monitored for amount and/or
type of production flow. For example, a plurality of screens can be installed, each with a unique
tracer in the fluid tracing filament installed therein. The screens with unique tracers can be
installed at known locations in the well and the fluids produced therethrough can be monitored as
to flow rate and content by observation of the tracer content in the fluid at surface. The tracers
are designed to be released to the target fluid during a certain period that can be hours, days,

months or years depending on the monitoring objectives.

Unique tracers may be placed in each zone, or even in each completion string joint to obtain the
required downhole resolution. For example, in a well with three zones, at least three different
tracers T1, T2, T3, may be used in screens intended for installation one tracer type for each zone.

If production arises from all zones, all three tracers T1, T2, T3 are present in the fluid arriving at
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3. The well bore screen of claim2 wherein the fluid tracing filanment is
present in at |least two helical wi nds along substantially the full |ength
of the i wernadisaise filtering |ayer. 43 The wel | bore scresrcAabiicioadom 1
wherein the fluid tracing filarrent is present in at |east two helical

dlrectlonsformngaflrst hel i ¢ w ndi n nd a, second heljca ,
each otriese HpwarerHépplyAneqr e Ahthe ﬁffc?fﬁégf‘s‘g"&fﬁ?fl Wéﬁ? B%ﬂdus\idrﬁflﬂ@a ﬁl}gfjﬁtf‘di ng
adj ac S (o]

et ad g s A A R o o e AR MR 1 e
fluid dpp&ehngeﬁdnﬂﬁrgmﬁwmeh ngcaris set-presessindhadpeducedithedsecond hel i cal

wi nding being applied radially outwardly of the first helical w nding. 5.
The wel | bore screen of claim4 wherein the first helical w nding and the

Secondrl{%eﬁl'aﬁl%hts\%éwjb? gelécrt t%‘f’eec'lge ﬁl%ﬂ'rt}afcg% tg%h&arddt g, 01(11I S Rer, %llmﬁé

wel | bore screen o ereln t l'uid tractng fi'lament 1S in th
f or m afertainl dverts bavi ¢rg c&rﬁ‘am mekioé 9f titne depetiding ant the nodnitbridgtobjettides. 7. The
wel | bore screen of claim1 wherein the |ine has substantially a 1:1

t hi ckness to width ratio and of 1 to 5 mmin dianeter. 8. The wellbore

i1 amciriEs 8 B rr M BEcre Meh SoBTA(Ob ARy CBmiAGin? SFFlral LG RR

wells does not jeopardize the results. Analysis is done and results are available quickly.

The previous description of the disclosed embodiments is provided to enable any person skilled
in the art to make or use the present invention. Various modifications to those embodiments will
be readily apparent to those skilled in the art, and the generic principles defined herein may be
applied to other embodiments without departing from the spirit or scope of the invention. Thus,
the present invention is not intended to be limited to the embodiments shown herein, but is to be
accorded the full scope consistent with the claims, wherein reference to an element in the
singular, such as by use of the article "a" or "an" is not intended to mean "one and only one"
unless specifically so stated, but rather "one or more". All structural and functional equivalents
to the elements of the various embodiments described throughout the disclosure that are known
or later come to be known to those of ordinary skill in the art are intended to be encompassed by
the elements of the claims. Moreover, nothing disclosed herein is intended to be dedicated to the
public regardless of whether such disclosure is explicitly recited in the claims. No claim element
is to be construed under the provisions of 35 USC 112, sixth paragraph, unless the element is

expressly recited using the phrase "means for" or "step for".
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9. The wel |l bore screen of claiml1 wherein the fluid tracing filanment is an
hydr ocarbon tracing filanent. 10. The well bore screen of claim1l further
conpri si yoaoseisessd fluid tracing fil dffent and wherein rhe/dA2ai 1chovdvaci ng
filanment is either an hydrocarbon tracing filanment or a water tracing
filament and the second fluid tracing filanment is the other of an
hydro@gFﬁ tracing filament or a water tracing filanent. 11. The wel |l bore
screen of claim1l wherein the fluid tracing filament is 5 to 50% of netal
fiber volune in the internmediate layer. 12. A nethod for producing a

wel | bor e 1'scA erel]bordecraet honposingr ars aperturéd basenpips; fi lintermedidie fHiering dpysirng

i nt di ate. | | i t al | fib i da flujd
fracing f11anuRne ERwabaT HHal s Hrirked MUY adias e Posk pibcemd
under tensipfyidReRidd PAkREt WhPpEd héirhalll ubsutwhd Bhdrtukdirbdse Péped HeeAd tadingut er

apertured sl eeve; and securing the outer apertured sleeve and the filter
t ube t oget hgamendtlincidmgreefilaownbd ftrudtercrind 2 twiver edrned hg thefilimenb strudturethe

strip and fluid tracin ilanment a apped simul taneously about the
apertured aggﬁerE@.e 1 _L%"h@?ﬂ%ﬁ“%%unggn?fﬁi _5?8?Wﬂpﬁgnép ﬁﬂéﬂ&ﬁase
pi pe_has amnRREFHULE] §8&thOMt@Rddlai8ap@t al wool fiber strip and a fluid
tracing filanment are w apped simnultaneously about the apertured base pipe

over at least two lengths of the apertured section. 15. The nethod of claim
14 wher e2n Theewtllhgre sereerc phglainn [1awigreinithe apgredibtoliliering layerdwts a lapgthandt hs

el rcal " wi e gd hednE Bkt e Prese et SRRl BLER TG edBR e

wi ndi ng andfidipe3geend helical w nding becones criss-crossed along the
| ength. 16. The nethod of claim 12 wherein at | east sone anobunt of the

fluid tracing filanment is surrounded by the netal wool fiber striP.
3. The wellbore screen of claim 2 wherein the fluid tracing filament is present in at least two

helical winds along substantially the full length of the intermediate filtering layer.

4. The wellbore screen of claim 1 wherein the fluid tracing filament is present in at least two
helical directions forming a first helical winding and a second helical winding, each of
the first helical winding and the second helical winding including adjacent wraps arising
from the helical wrapping, the adjacent wraps including substantially regular spacing
between each adjacent wrap and the fluid tracing filament being criss-crossed due to the

second helical winding being applied radially outwardly of the first helical winding.

5. The wellbore screen of claim 4 wherein the first helical winding and the second helical

winding are spaced apart by metal filter fibers.

6. The wellbore screen of claim 1 wherein the fluid tracing filament is in the form of a line

having a thickness to width ratio of 1:3 to 1:1.

7. The wellbore screen of claim 1 wherein the line has substantially a 1:1 thickness to width

ratio and of 1 to 5 mm in diameter.

8. The wellbore screen of claim 1 wherein the fluid tracing filament is a water tracing

filament.
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17. The method of claim 12 wherein the fluid tracing filanent is in the
formof a line having a thickness to wdth ratio of 1:3 to 1:1. 18. The
net hod ofwolzaimsi@ewherein the |ine had® substantial l y aPLTACA2hi1ako®™3s to
width ratio and of 1 to 5 ﬁﬁ]ln dlaneter 19. The method of claim 12
wherein the fl ui racin traC|n fil anment

e hed 0P CTris FHeBrirsrRil Py HAY i B RatieGbid e flameng ﬁ'g,&}ygaogﬁr&?ﬂ

tracing fil@B filagdnt The method of claim 12 further conprising

i ncorporating a second fluid tracing filament in the internediate |ayer.
22. The nmethod of claim 21 wherein the fluid tracing filament is either an
hydr ocar bOnThe wellbaye fscieamefitclaim b fuvtites rcompa@mgqa sachadrélvid traeing rﬁéars@tt and

fluid tracing fil is the..other. of .an h ocar bon traci anen
wnter traciNgErr Baiid BehE TR i E L A RESbORRab bR iR et oo Shlstg.
the second &Acmgdﬁlaw&ﬂt ngdfthé a8&AH flNdtthRidNtRMBHIAHR bA¥EDr bAHyUAREbon
wrapping the second fluid tracing filament” about the apertured base pipe in

a helical dracargyielament entdeater eagngfilagientil t aneously with the fluid tracing
filanment.

11. The wellbore screen of claim 1 wherein the fluid tracing filament is 5 to 50% of metal

fiber volume in the intermediate layer.

12. A method for producing a wellbore screen, the method comprising: forming a filter tube
by wrapping an intermediate layer, including a metal wool fiber strip and a fluid tracing
filament, about an apertured base pipe in a helical arrangement under tension; positioning
the filter tube within the long bore of an outer apertured sleeve; and securing the outer

apertured sleeve and the filter tube together.

13. The method of claim 12 wherein the metal wool fiber strip and a fluid tracing filament

are wrapped simultaneously about the apertured base pipe.

14. The method of claim 12 wherein the apertured base pipe has an aperture section and the
metal wool fiber strip and a fluid tracing filament are wrapped simultaneously about the

apertured base pipe over at least two lengths of the apertured section.

15. The method of claim 14 wherein the fluid tracing filament is applied over at least two
lengths in a first helical winding in a first helical direction and a second helical winding
in a second helical direction such that the first helical winding and the second helical

winding becomes criss-crossed along the length.

16. The method of claim 12 wherein at least some amount of the fluid tracing filament is

surrounded by the metal wool fiber strip.

17. The method of claim 12 wherein the fluid tracing filament is in the form of a line having

a thickness to width ratio of 1:3 to 1:1.
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24. The nethod of claim 12 wherein the fluid tracing filament is 5 to 50%
of netal wool fiber strip volune in the internediate |ayer. 25. The net hod
of cl ai mw® 2eherseiss wr appi ng i ncl udes Mecuring a starti mgTeadonfoosdee net al
wool fiber strip to the apertured base pipe; rotating the apertured base

pi pe about its axis to apply a pulling tension to the netal wool fiber,
strip toldrEhe mﬁt%wﬁraf&ﬂalmolﬂyvvh%@r the ding hap substantipily a1 bipemess tookdghiagot he
apertured base fi.ne; : orating the fluid tracing filanment with the
nmet al wool E?rll%boefﬁ tgt%rrpgﬂ glgﬁégélpbe pull ed onto the apertured base pipe as it
rotates. 26. The method of claim 12 wherein the netal wool fiber strip and
t he fl ui d9t Tlcmedof iof alaimntl 2 aviercdadie fhad raeadg ditangens ippiviter greding fitdment.des
along an axis parallel to the apertured base pipe.

20. The method of claim 12 wherein the fluid tracing filament is an hydrocarbon tracing

filament.

21. The method of claim 12 further comprising incorporating a second fluid tracing filament

in the intermediate layer.

22. The method of claim 21 wherein the fluid tracing filament is either an hydrocarbon
tracing filament or a water tracing filament and the second fluid tracing filament is the

other of an hydrocarbon tracing filament or a water tracing filament.

23. The method of claim 21 wherein incorporating the second fluid tracing filament in the
intermediate layer includes wrapping the second fluid tracing filament about the
apertured base pipe in a helical arrangement under tension simultaneously with the fluid

tracing filament.

24. The method of claim 12 wherein the fluid tracing filament is 5 to 50% of metal wool

fiber strip volume in the intermediate layer.

25. The method of claim 12 wherein wrapping includes securing a starting end of the metal
wool fiber strip to the apertured base pipe; rotating the apertured base pipe about its axis
to apply a pulling tension to the metal wool fiber strip to draw the metal wool fiber strip
in a helical orientation onto the apertured base pipe; and incorporating the fluid tracing
filament with the metal wool fiber strip to also be pulled onto the apertured base pipe as it

rotates.

26. The method of claim 12 wherein the metal wool fiber strip and the fluid tracing filament

are each carried on a supply reel that rides along an axis parallel to the apertured base

pipe.
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