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atons, including, nethyl, ethyl, ~-propyl, isopropyl,
n- butyl, isobutyl, -butyl, "-pentyl, isopentyl,
neopentyl, and n-hexyl and isoners thereof.
"Ci-Ce-alkenyl" refers to a refers to a straight or
branched chaln nDnovaIent radi cal of 2to 6 carbon
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met hyl oxyethyl (i.e., CH3OCH2CH2-). The term

"het erocycl oal kyl group"” refers to a non-aromatic 5-
wono@Aseryber ed ring that contains as | east 0onePCT/US2007/004473
het eroatom sel ected fromN, O and S. Exanpl es include
pi peridinyl, pyrrolidinyl, piperazinyl,
4- met hyl pi perazi nyl, norpholino, thionorpholino,
t et rahydrofuranyl, |, 3-di oxol an-2-yl,
t et rahydropyridinyl, and tetrahydropyranyl groups. The
groups R8 and RO (as well as the groups Rll and R12 as
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d a e
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hydroxy am nes h
3@’1 el‘é‘ e © ngﬁee%“ﬁ an néeél. wt;@hl et %E{x%ﬁ%g&&& I
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cycl ohexyl a ert odi nents, conpounds
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f unebi@nal AgEit AFigarsA mae&mftbe mppagamee 13fand Silter Yagers 14,
phar maceut i caI & g_f:e tabtlae ﬁag&%

t r e B Ate gRoeTRily 1 SPRBES a le CrdsTionct ude
pPhafipRefidnl & aylme:ﬁep@ptaam@uue do gmi atsoeled wisdaMptal structure 40

organi ¢ achs epresent at | har maceyt
oY e &80 BB A BRSO WSS RGP LS 0 g oan be
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As used herein, the term"a conpound of Formula (I)"
or "the conpound of Fornmula (1)" refers to one or nore
conmpounds according to Formula (). The conpound of
Formula (1) may exist in solid or liquid form In the
solid state, it may exist in crystalline or
noncrystalline form or as a m xture thereof. The
skllled artlsan wi || appreC|ate that pharnaceutlcally
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i nclude halidcs, boronic acids or boronate esters of

furans, oxazolcs, thiazolcs, pyrroles, pyrazoles,
wohoapbernes, phenyl and im dazol es. Bronpazai nBOTAS2007/004473

such as conpound 2 and its precursors in Schene 1 can

be coupl ed via Suzuki cross-coupling reactions to

sui table aryl halides, aryl boronic acids or aryl

boronate esters using, for exanple, a palladiunmO

catal yst (typically

tetraki s(tri phenyl phosphi ne)pal | adiun{0)) in a
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Fﬂt‘ piged using azaindol yI boronic acids and aryl
des. Nunerous aryl halides and aryl

por o
ac [S1Est Sksshawa ie Bigse?di 3B gpdd, the S&BP%T &’ ap1d mesh layers

Ot hgr QFifH 44ER ofter A R bl
gg’ar:ﬁé Slg‘f ﬁggnﬁ%ﬁg?ﬁﬁznt het i corret hods orp preciable gap

I | betvasen tiee Ipy@seﬂlweserbgi i prssiblesteihaye gans bepwrengpme or 3l of
W h
gl%e 1%& 1S, Aggﬁn*%%gel&f“é%ﬁ gﬁ%ﬁ)ﬁ&%ﬁé%@&&%t@tﬁﬁ@ﬁﬂemah such as

s and Conditions:

a) aﬂ’ditlﬁﬂﬁ&&e@h 14)vFs, btadenthe meh layaenEhesp ppacprsigrgdditional
@Qﬁ ‘l?.y P %%éé%%p?ggﬁo 1 [{ﬁﬂwgﬁgﬁg E@&s%fg)s;ﬂ%&%%r diffusion .

Pd bBRi) m:maa&m Burth< g0, ﬂtel\mmcj@)@mgrql pgreg;\[lq\m@q@&q)be used

{\(’Eogggx7°93%1e%2re§g§?%? ;aquZ, bi s( pi nacol at 0) di bor on,

I oxane dol yl pyrazol es such_as
r efoesnnt ols st o Fig + (4 hoqartiobboqiohures K0 daspraliyincludes a

ettty WeRedn pRhRE dehallor B ARSI R

ac akapitiy 00.c Thaychiscemilaenlsdne sdge Theffbefilieiayerdp g efher

& mienr o eatahesath 57 PsR alpbicoBf e fpoor ayer 12 and fler

' n 1epgHie dsi Gel hiagothet.oApHeuttibed belpy; the dilter E«yers may also be

Brom on usin N-bro i mde provides a '
B*Eﬁ%l %g‘ﬂ ﬁﬁeb %p}rﬁgggped with an al kyl ati ng

ag qnosaqu C Hragrdimé s@fﬁn&em sind sndopardeulate filtgring) ghe filter layers 14,

exe [

tri ﬁ)&gﬁl “' %Ietc {1951% E,’ se%}eg%g& gllrﬂ&?}‘}egfy rtauﬁ SIZGS of paruc1e§

af fiarghgh mhe?lbdcy bipbao ﬂmeaﬁmi aaf 1miermo$trﬁltealalf©r bt Prfierahfﬁ ihgs a

reaction ﬁ cro %étﬁf%%ﬁng(ﬁﬁé filter layer
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soI et.r ah drofur i 4Rt e
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t h EadditionabiiitéiJay Qmit shm\dnl imay be drsposmi agmndithé snpporttla:y@r 12 as

conpound of fornu)a t ed as
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to the procedures outlined in Shene 3, or ii) undergo
borylation with a palladium O catalyst (such as

bi s(di phenyl phosphi no) f errocenepal | adium(11) in the
presence of base (such as potassium acetate) in

di oxane at el evated tenperature (typically ~90C) to

form boronate esters |like 13. The conpound of formula

13 can then undergo Suzuki coupling to a

br onpazai ndol e such as 6 to furnish the tctracyclc of
fornula 15 mhlch may be converted to the compound of

o . ~ 1. ~ . ~ O~ a

L_,ﬁS_



t he compound of fornmula 16 or 17 with phosgene or

equivalent in an inert solvent, followed by incubation
wonodr/Bowsam ne of interest, or iii) treatnmentpof/uskh®m7/004473

am ne of interest with phosgene or equivalent in an

inert solvent, followed by incubation with the

conpound of formula 16 or 17. Schene 3 where Ais

selected fromH C(SRZ COR2, C(NR2 C(OOR

1S(OR2, S(O2R2 where X is a |eaving group such as
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a Rldlah ﬂﬁne{ alyst (typically

tetraki s(tri phenyl phosphi ne) pal | adi um(0)) in the
presence of a base (such as potassium carbonate
. aqueous solution) and a.suitabge solvent (such as

1, 4-di oxane or iV, 7V-di net hyl f ormam de) at el evat ed
tenperatures (typically 1000C) furni shes conpounds of
Formul a 1. Schene 5 Reagents and conditions: a) i. Sn,
6N HO, EtOH, 70 OC ; ii. RLX, pyridine, rt; iii AX
CH2d 2, pyridine; b) KOGBu, DMVF, R3X 0 OC - rt; c)
Pd(PPh3) 4, satd. ag. NaHCO3, DMF, 100 OC. d) 6N NaOH
(aq), MeOH, 70 OC. Isoneric azaindolyl thiophenes, as
depicted in Schene 6 “can be prepared from
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t hi oacet am de (33 where X=S) or an acetam de (33 where
X=0), respectively. As illustrated in Schene 7,

woOnRreEt 130195 a- br onoket one 34 with a thi oacet anmi deCoUsSa07/004473
acetanmi de in ethanol provides in one instance a
t hi azol e 35 (where X=S) or in another instance an
oxazol e 35 (where X=0), respectively. The thiazole or
oxazol e can be brominated with bromne in a suitable
sol vent such as chloroform The brom nated heterocycle
36 can undergo Suzuki coupling wth an
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nmet al under a hydrogen atnosphere reduces the nitro

noi ety and the N-oxide to provide aniline 55. The
wanbl7imewsi | | ustrated in Schenme 11 can b e conveTsenor/004473

conpounds of Fornmula 1 follow ng the chem stry

outlined in Schene 5 .Schenme 11 J Het. Chem 1996,

337(6), 1707-1710. J . Het Chem 19(6), 1355-1361,

1982. Aol a Chenmha Scandanavl a 1992, 46(10),

997722--338800 - 13- Chem 2001. 66(25) 8654-8656
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carci noma, botryoid sarcoma (enbryona

r habdonyosarcoma) ), fallopian tubes (carcinom);
woélenet10010gi c: bl ood (nyel oid | eukenmi a (acute aRdT/US2007/004473

chronic), acute |ynphoblastic |eukem a, chronic

| ynphocytic | eukem a, myel oproliferative diseases,

mul tiple nyel oma, nyel odyspl astic syndrone), Hodgkin's
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aspect the invention is directed t-o pharnaceuti ca
conposi tions conprising a conmpound of the invention
and one or nore pharnmaceutically acceptable
exci pi ents. The pharmaceuti caly conpositions of the

i nvention may be prepared and packaged in bulk form
wherein a safe and effective anount of a conpound of
the invention can be extracted and then given to the
patient, such as with powders or syrups. :
Al ternatively, the pharmaceutical conpositions of the
i nvention may be prepared and packaged in unit dosage
form wherein each physically discrete unit contains a
safe and effective anmount of a conpound of the

.




certain pharmaceutically acceptabl e exci pients may be
chosen for their ability to facilitate the production
wohounBées m dosage forms. Certai n pharnmaceut i caCTAS2007/004473

accept abl e exci pients may be chosen for their ability

to facilitate the production of stable dosage forns.
Certain pharmaceutically acceptabl e excipients may be
chosen for their ability to facilitate the carrying or
transporting the conpound or conpounds of the

i nvention once admnistered to the patient from one

or gdxamplegorti on of the body, to another organ, or
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wi Il appreciate thatcertain pharnaceutically
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fixnction and nmay serve alternative functions
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Phar maceuti cal Sci ences (MACK PubtTshimig—Conpany);
Relxagipla4 The Sci ence and Practice of Pharnmacy
(Li ppincott WIllianms & WI kins), The Handbook of
Ph@oﬁqeum@areembﬁlb § phepRa |
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Anef? QHRoBY eréat ?%?ambhﬁgﬁed@tqr@wum lafier and two filter layers,

Phas shoveiin Tblle £#be19%) . The phar maceutical conpositions

of the invention are prepared using techni ques and

met hods known to those skil (fa#lé4 the art. Sone of the
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i npart satisfactory processrng and conpression
characteristics, or provide additional desirable

physi cal characteristics to the tablet. Such
pharmaceutically acceptabl e exci pients may be sel ected
fromdiluents, binders, glidants, |ubricants,

di sintegrants, colorants, flamprants, sweetening
agents, polyners, waxes or other solubility-nodul ating
mat eri al s. Dosage fornms for parenteral adm nistration
will generally conprise fluids, particularly
intravenous fluids, i.e., sterile solutions of sinple
chem cal s such as sugars, am no acids or electrolytes,
whi ch can be easily carried by the circulatory system
and assimlated. Such fluids are typically prepared
mnth vt er for |nJect|on USP. Fl uids used commonly for
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be adm ni stered by the sane routes. Conpounds of the
i nvention may conveniently be adm nistered in anmounts
wofpo7f1ee19exanpl e, 0.001 to 500 ng/ kg body wei gRCT/USR@®7/004473
preci se dose will of course depend on the age and
condition of the patient and the particular route of
adm ni stration chosen. Conpounds of the invention were
tested for in vitro activity in accordance with the
foll ow ng assays. Aurora A Enzyne Activity Assay
Compounds of the present invention were tested for
Aurora A protein kinase inhibitory activity in
sub i%%%q ghosphorylatlon assays. Thi s assay'exam nes
the a ?y of small nol ecul e organi c conpounds to

] i Nhil@053] t heA saeemassahpRaL Efeﬁh@& whth agééesg'rg&’ %et%%hnulgr{on rating of

sub&ate g&llvvas run i

Bi os€ gﬂ%fgn § SHEhaspem m@B@%“”PISHPP@hlamemmﬁvy filter
ass fayefsShfghoiay iiltable [18elowbst r at e phosphoryl ati on
assays use reconbi nant human full-length Aurora A

ki nase expressed 'in bacul ovi i#blesf9 system A
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transfer o HE%EBE mayﬁﬁouaﬁ&@—mmﬁw ATP ont o the

serine residue of a biotinylated synthetic peptide

(Bi ot i n-am nohexyl - RARRRLSFFFFAKKK- am de). Substrate
O@ghor% 6atl on was detected by the foll ow ng

pro Assays were performed in 384-well |ow

V ol [@aB4Iwhi A&ctb@hﬁ%ﬁib‘?ﬁﬁ At RBwitth GbARlq %&Q%&Sﬂ?%n rating of

A
W‘E‘SE‘{% L'?»herfgreanfs %59? melé’ggsz 3 gh?ﬁ?\g?ﬂilﬁ and feEIeDEBE layers,

andsishew &t Bablé 6belfI. N nut es foI | oned by the addition
of reaction mxture resulting in a final assay vol une
of 10 m containing 6 miV &8 umchloride, 1.5 mV

ATP 5 1 ¥l pept IXd§es UDSTT RT € ndlf UL dTT Tyt Uﬁ&ms "
associ at ed quietflidt TPXZ DEBRXIEX0.A1210) D Seton |
[ gamma- P3 Y Tn@khEHRb lieP 3] Moo 8 T BeD oo ™
BSA and O.GHBISERT T, T 1 SOKE0%d. T BED Toraro e
reaction \mmrpm'a R

room t enpeRaLIRE,gT0 Was fer frhat y UG | og of
10 m of lJbggKCI SPA-beat—soelut-of ’ngl‘éﬁ"—)&l—ng_PBS

(DuI becco's PBS wi t hout Myg2+ and Ca2+) 50 nM EDTA,
0. Example¥ St rept avi di n coupl ed pol ystyrene i magi ng

be ence e . plate was seal ed and
¢ nE0Est o A B R IR T hired Bt GieedhBlimion rieron raing of
pl 46@migron Fhel sérperpasverablly incl§dd lalvaige wis 4id folt %é‘ﬂmer layers
dose response curves, data were ’

pl

no?gma | zgge[rab}f exd?‘&sed as % nhi bition using the
formula 100*(1-(U-C2)/ (A -C2)) where Uis the unknown
value, C is the average of the high signal (0%
inhibition) and C2 is the average of the | ow signal
(100% i nhi bition) control wells. Curve fitting was
performed with the follow ng equation: y = A+((B-A)/
(I +(10 Lx/10LC)LD)) where A ifggthe mninumresponse, B
is the maxi numresponse, Cis the |ogl0(XC50), and D
is the slope. The results for each conmpound were
recorded as pl C50 values (-C in the above equation).
Aurora .B Enzyne Activity Assay Conpounds of the
present invention were tested for Aurora B protel n

ki nase inhibitory activity in substrate

phosphoryl ati on assays. This assay exami nes the

abi | i ty of smal | ol ecul e or gam c conpounds to inhibit
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DMSO. The reaction was allowed to proceed for 120
m nutes at roomtenperature and was term nated by the

waddi7tisensof 10 nml of a LEADseeker SPA bead soPbPariusmo7/004473

cont ai ni ng PBS (Dul becco's PBS w thout M2+ and Ca2+),
50nM EDTA, 0.03ng of Streptavidin coupled polystyrene
i magi ng beads (Anersham Bi osci ence). The plate was
seal ed and the beads were allowed to incubate
overnight. The plate was read in a View ux (\Wall ac,
Tur ku, Finland) plate reader. For dose response
curves, data were nornalized Biple ¢Xpressed as

% nhi bi ti of—us+ag ;{;xe forrr'!grl\i;)fl;*(l = ( l-(‘.é)og(Cl -C2))
wher e- U i s Hhe—ghkhitwia—val e Shisaze hel gy geizef tlhe .
hi gh si gnal%ﬂ%ﬁ t i on) d0XOXD0GY 1 238G uucrege of
the | ow si : teth | XH0X GRS o) 23@hdisron Cur Ve
fitting wagd _ It TRE70).0068i np2e@madronn:
A+((B-A)/ (Iniermgdiag fikerC) | [BOXSOMO0G55A | $30 hgoroh NI MYm
response, Wire Wisep naxi nunh r esponse, C $50 fcron
| ogl Q(XC50), and Dis the slope. The results Tor each
confsample®r e recorded as pl C50 values (-Cin the

abo uaty Proliferatjon ay:. The
abi [ tsﬁg/]f1 of “Xc%?rgpecl)l u ngs l#%?squ{ﬁngﬁ Wl"hé‘ ‘%F’B‘Fﬁ&%f’? HHcrgn rating of
hund#0 migror. The svocemessanatly snolvades itny eGpodAlh fdls Hid e glter
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o B A PR PR TG B Bl wsarery weare-cach
cell type to ensure |ogarithWaBle® owt h t hroughout the
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assay and gitowed toadhene o”vr{;.i ght—Conrpounds _are
di ssol ved idut%Gmférﬁﬁ’SO at-jap esh size o) ] 1 oPong szl
two-fold sler S RLICT 4. | H-OH ﬁg i ZIS(QG%CDWSO

spanni ng t L?fﬂ?;%‘ﬁtﬁcﬁlﬁrﬁ CRX6RXP00I5 i AFQanietn ar e

di | ut ed 500mEERY 3?%7%@54. 70X7DXP LS §i | 209 miickanc ubal ed

on Ce| | S f I Ve{ I ?%%te‘_ tGEi X 392{30X@249955V| d@lolmicl)ﬂll S

det er mi nedBeIABteD; onpga’ ¢ ABVXTA0KG0085 ] 1M6agieran as per

manuf act urld?uter SUpRert laver o SOXBPAKO O grijowt h

prol i f er atliIBRerisappost lapierat ¢d6XK&6X0:028 td DVSO al one

treated cells and 1 C50 values are.determ ned by a

fouzpgpi@9eter fit nodel using XifLt (1DBS, Inc.).

General purification and anal ytical nethods

Pr B3 At | v& serpercassemblydin grapaeed with adddided BRSatAdnGhicRd rfing of

X 305Heron. b stSbi feshBLRS il bl O: 1%triHyuoro cetic

acid (solvent A angS aces{)lﬁlc {7t BpQRE e@)mgrsu‘o‘ﬂted layers,

ymes skssvininTable 9 beowx B inmer filGation layeiinglawbdefch weave.

(solvent A) and acetonitril a(lﬁobvent B) or on an

XBridge Prep C18 (19 x 150 ﬁn g nm) using water with

0. 1% anmoni um_h¥dyexi de (jsol \Wesh sige andl aagf-@RizLT 1 1€

(sol vent BPuteDdiitect i on: 213DXB0XARGHINM | BY@RREGa OF

i nt er nedi alernpdiatd fikek byl 46X40000.0 RV ET 5830 RacRa T LT

refer to {hecrumdian filteres e SO IORBO0LC VBRFHALYR! S Yas

per f or med | TmermeRbatdiltert] NE70XTOXR00E30 ToHYRBLER ©

pressure | niéERUREkaTC | 1008I00XD004S VIS Rhicron.

Ret ent i on| IningPSlteN LC VB (A& gl €T T ed rﬁs '¢r§‘p,(t

. |Bn Ln nuEﬁsbutng{,dmlg_ I XD a5 O jc: GSTHY B
ruker Tjmme) etented—to

t et r anet hy s?liui%?é?& u:-i]i bo?}%x:m.?cfot%ggare expressed ih

parts per mllion (ppm 'd units). Coupling constants

are in units of hertz (Hz). Splitting patterns’

descri be apparent nultiplicities and are designated as

s (singlet), d (doublet), t (j4iplet), q (quartet), m

(multiplet), br (broad). Anal ogix(tm chronmatography

refers to purification carried out using equi pnent

sol d by Anal ogi x Corporation (intelliFlash 280) and

cartridges PuriFlash (RS or SF) pre-packed wth

Puri Sil. TLC (thin | ayer chromatography) plates coated

with silica gel 60 F254 were obtained from Merck.

Exanpl es The foll owi ng exanples are for illustrative

purposes only and are not intended to Iimt the scope
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TEA (triethylamne); TFA (trifluoroacetic acid); THF

(tetrahydrofuran); DMSO (di nethyl sulfoxide); AcOEt
WOBbAG)196 et hyl acetate); DCM (CH2C 2) (di chl oPOmMUS2007/004473

et hane); DMF (N, N-di met hyl f or mam de); CH3CN

(acetonitrile) HOAc (acetic acid); nCPBA

(et a- chl or oper benzoi ¢ aci d); BOC

(tert-butyl oxycarbonyl); Ac (acetyl); DVAP

(4-di net hyl am nopyridine); 1 (iodine nonochloride)

ATP (adenosine triphosphate); BSA (bovi ne serum

al bum n) HBTU (O Benzotriazole-l-yl-N.NN ,N -

t et r@xrret yl.uroni um hexaf | uor ophosphat e) ; HEPES

(4- AXaRRIFdQy et hyl ) - | - pi per azi ne ethane sul fonic

aci ghos - Dbyreb i ] i Jacetal). .
The cif 8|% ng.c o?r%ég Elﬁggq% g%/@g&%ﬁ %@%&eg ﬂ e@é@%Pﬂﬂcﬁ rating of
mM floP migHogr Fha sercemassemblyBnelndésatmie sappatttapermindatyctilter layers,

t he af ghdvAMaBatAS e Is The follow,ng.table
illustrates the g‘??%g‘?uflg% “g%gﬁ%%ar?é’é‘ e ésé’c,lﬂgém%@‘“u weave.

conmpounds that appear in theTalledi nent al

secti on. PARTI L,LEL}@, FROE CN-‘E'_MQS‘A‘;’ jl;"i;:l DE_’THREL‘!;‘_;!}?:T'
RELATED APPH AT ST o060 & H-cptiof- s

t he benefi I?Runng:ﬁ%ie AL STFEG gzéfg [Tl?m %mm{&wnnn INo.
60/ 797, 89 Tt ot Wiy 4 A 5 Ot | $80 micten o5y e
of which i A 90009 1 | 280 micspmnce.
BACKGROUNDHbedesiatg filter, o 2k 0P0065 o n| 200 micsen ¢ o
partihc|e coi L.EIﬁK%rcre n £ dr20a .6h filtrlat§0gmicron
particul ar b3 ! in a WOXN16X08233] i qui ds and

gases in oil and gas wells typically include

parExsmpRifs that need to be filtered, including sand,

cl aé, ggd %ther unconsol i dated particulate nmatter. The

pr SRk of* LIHG asiombly Harenarsrbwith adesitedsfiliratisrhmicron rating of
pr obB(Cinicodn. f The freeAds | ds, to the

rapi d erosjon of 'expeﬂﬂ\}}é%f% Lﬁ’%équgdaeﬁsgand ft°mhﬂer

har @WEPe SPoEB 2 Tahled b belate abhetinnardilationl layerlina wiillaguare
sanele8er eens or well screens, have been used in the

petrol eumindustry to renove particul ates from

production fluids. The wel | Eablebhs are generally

tubul ar i shapq fRf T Nclde gepertoratred—-pase—pi-pe, a
porous fi |Gkl BYGT W aPPFYRERGToa ”gb‘{gggﬁéo tihe
bi pe, - and |FHteRHbdhe TREFT - | S0R60R0 D07 T 090 micuon o

wher e f 1 ui [t @I ES, KIRE OTSERTORG hhesS: zogimucggﬂat_irhe

product i o i ISt pas %Q,C 0XEP035, LA mieron; o

and i nt o 1 Outétsu dg @?’Ernrﬁl it o {he surface

. 0
producti on i g=Het
[ 0005] In fiiter suphortlaver, [ EGXTOXCO023 | {arion  wove
Wi esh.bLs considered surface filtration, which
rre;%gqﬁnﬁgtﬂt he nmesh prevents particles of the desired

m EPW] i 2 sarneh dsaergbly if prRPURANAINNOILRELHAN LA TR ating of
e trapped on the top surrace

an | I. the.particles )

of qf‘ﬁém?{@%h .T‘B‘W?fsemﬁ%‘éf ingludesdwe SHpraat kaygre and three filter
s uldyacspad $Hotwmaih iTable 10/BefoWd The inhicHSitatiby 1dyEd LTI L—
sha%eg wire wapped around a base pi pe, th a~give
gap Between wires to acconplish a mcron rating. One
difficulty with surface filtration is that as |arger
particles are captured on the filter |layer, the open
spaces becone smaller and smaller, thus capturing
smal l er and smaller particles. Eventually the
particles being captured are g9 fine that the
filterbeconmes plugged, severely reducing or stopping
flow of formation fluids through the screen to the
base pi pe. (00061 Large reserves of thick, viscous
hydr ocar bons exist in |locations such as the Oinoco
belt in Venezuela and the oil sands of Al berta, as

well as fields in Sumatra, China, Brazil, the North
Sea, and Kazakhstan. Different names, such as heavy
oil, extra heavy oil, oil sands, or bitunmen are used

T " . N T




subsequent |ayers trapping smaller and small er

particles until reaching the final desired mcron
woavimngo19Thi s prevents particle build-up from Betaszergo04473

so fine that plugging occurs and increases the

particl es-hol ding capacity of the filter, which gives

the filter a longer life. [0009] In one aspect, a

particle control screen includes a support |layer. A

first filter layer is disposed around the support

| ayer. A second filter layer is disposed around the

first filter layer. A third ftablear2 | ayer i s di sposed
_around t he rsecong—fitte y achof the filter -

| ayers has ; —Thi pdieshSizes of 1 HRore lize d

filter layg : XX N0 <l 280 oficrohe

second fi | {-FEMEGLAC ke LOGSES t 1n30Q eiannl

filter |aygrHeE eat e XX si 180 oficrohe

first filtePuagBpport Byer01) 30XIONA0k% aspect, a net fod

of filteri himsr sunpor layera |dkABRI6300F30r nht i on 1 ncl Udés

provi di ng an assenbly including a base pipe and a

par Exgmelebht rol screen assenbly. The particle control

scr SS ' support | ayer first .

fil ?tebrmrayer é%{esfi p%géé%ﬁg%o% ﬁ%argﬁglti; tred filitatipn migrgn gating of

secbHymiqrPr.eThe soyean asiapidy énblades twd st lay&s add foulfilter
| ay Eachh . il t ers _h a.pore size. The
por g&gris’z e of %h’% Ii?élfgol h & %¥O|v+‘t ere 'Inﬁ‘ffzémiagg‘b {"T‘é(ﬁ'i 18 @ plaim pquare
t heWpdce size of the first filter layer. At least a
first end of the particle CO{JHOE screen assenbly is
circunferentially welded to e 3se pi pe. The
assenbly ijs di sposett i nto|a dviesheize | Of Mapblkize
conpr i si ng Qutet filtek conpr i $60H60EANP79T T | 230 Ricked T 0 | S
drawn i n fjrintarinbdiafeciltent | P8OXBOROGH55 NE P@Thc?&dﬂ
control scrlaemmasiaenitey andosX1GX60PFE T hiEon 1T
particl e qdahedfiltezCr €€n as$e0M1 60X d. 6045 5140 okt O
BRI EF DESGRbidd! &Npb 1abeE DBk 0l YO T Frg— £ +s—fa
per spect i ViemfeHsapport My&ewv 16XP6XOI;62!3]'I nent—of—&
FT'U.

downhol e assenbry. {0012} 3 EtH-away

x.
|

LR T S A Oi de CTut
vi ew of the downhole assenbly of Fig. 1. [0013] Fig.
2B §xampleilde cut away vi ew of another enbodi ment of a

doyobsdie agxse D ' | §. & pal . ;
cr \ggs- s],ect i onl‘aigl[:yl é?sg%lvg%%ékﬁég% ct)lv\v/f%}ﬁio%l éesérse g ﬁ%ﬂfndf“"ﬁ"g‘.amg of
1. 1B maisronyiThe sgmen gssgmplyr inplatlecimassippet layersaind \Hve Wie#

gihRd l senbl y. [ 0016]. Fi g.
A RO Rl B B R B o i lbingatlire

[OOF*¥eFig. 5 is a perspective cutaway view of an
enbodi rent of a downhol e asgggﬁllgf [0018] Fig. 6 is a
graph showing the pressure drop as a function of tine
for tests|invol ¥ayer vari ous MeshesizeassénDIReRe siz@ V1Y
Fig. 7 is|Qugrditershowi ng SOX506X000% 0f 286 hALRR0
parti cl es| iigemnddinte filtan of 60560 AL @075 €3 B30 e, Vi T
“various s¢imemeaitnefihd eS. sOEOXI 00550 | 330 micton’
showi ng t hintpmesisdie f1tél Of WSXA05R0905 O 190 mhieDE
tests invpinhepgityar i OUS SCI0BRA0GRD O08S | $50 hiieton g,
9is agr ARt BT} dIC | RoRB0R0M 12 St hret—partied es
as a funci Ry flppbiTE oF o1 1 A B AR -
screen asse es. DETAHEDDPESCRHPH-ON{-00622—Fhe
invention is described with reference to the draw ngs
in which |ike elements are referred to by |ike

nunmeral s. The rel ati onship anggfunctioning of the.
various elenments of this invention are better
understood by the foll owi ng description. Each aspect
so defined may be conbined with any other aspect or
aspects unless clearly indicated to the contrary. The
enbodi nents as descri bed bel ow are by way of exanple
only, and the invention is not l[imted to the

enbodi nents illustrated in the drawi ngs. [0023] In
conventional surface filtration nethods, particles are

oy " L
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and cold production. Ih the steamfl ood nethod,
injection wells punp steam i ntothe heavy oi
woesEreios. The pressure of the steam forces thReThsaoedo4473
heavy oil to adjacent production wells. La SAGD, two
hori zontal wells are drilled in the oil sands, one at
the bottom of the formati on and anot her above it.
Steamis injected into the upper well where the heat
melts the bitunmen. The bitunmen flows into the | ower
well, where it is punped to the surface. In cold
production, thé oil is sinply punped out of the
for tio ften usi ng speci ali'zed punps call ed
pro&% cavity punps. This only works well in
ar e@m&her & kdteerDissernblyfit PlePard ~
theig met hod generallgﬁrg;ﬁ tgqﬁﬁng%% ug?ﬁgﬁﬁgﬁnpggxummgof
f e %ﬁ fereen atsemblyrindndesttivarsuppory byreis and lsixdfilter layers
depesitosvn ihORBR] 1 616w T a first
enbodi ment of a particl emﬁg(ﬁrdtgfgrt&zlg?ée}%pgss% A5 SAuarg Wegve. .
illustrated as being |ncorpoThbbd5into a sand or

particle fTTer gySLEM T Pikdsh%is COtTgi—sereen
assenbl y 1DaE§;ﬁ§g§r€d—on—a§B§§§p ggc %32 Qéfeﬁﬁg_ba
di sposed, T RkerfAINE Hrier 1" IB0R00500075 10X mmicron e L
O 1 0 910G I g e
OXEIXOA0S o [ Shmiczemppe:

e

pi pe 20, argh o wap Tte
the parti cfe_con Lr ed
30 is gen .gn,:y'j; aefux.im ed; 05}{1{75 | B¢ mistpmpped
. A porti Base—pipd L nl dhmigrem hol
portion g5 -Fhe o¥: hol es
22 to al | e BEE Fuppotlayer . | oxg.mzm eavy oil_to
flow in frU.ﬂ@prnmﬁhaﬁpp 16X16X09028: shnd and ot he
particles from bei ng drawn into the base pi pe 20
t hrOo@pardtivie meingsie 2, the perforated portion of the

baigﬂﬁipe 0 is covered by the particle control screen
1 Y WA 1ok Sﬂﬁﬁa‘ﬁf"@v a Porpmepx® priodustan priersart styexns

C Utassahabily,f tﬁd% a\deSMGIRULR RE&Sn rétﬂlﬁ?)?*l?? lﬁ)zt ?%[%P?fgen

Iayers ypically run subst a

: ?ﬂnbg? Wﬂﬁ% L¥Q sppRost layers pl@b@é}tefﬂhyerpas ghiogingin Table 16
coﬁhkﬁt screen assenbly 10 is typically cylindrically

shaped to nmate with the base pipe 20. As shown in Fig.
2A the particle control scr ld He| udes at | east one

. support | dyer 1T/EF at i udb[Mbsz&érlt ayers—i4— 16
around t he PRl T ayver F35x7 cTeate 12§§§2£Z|
filtratiol (ﬁftér%ﬁ:po:’tta POl BoRagio g the S Pe
| ayer 16 Imgﬁbﬁ)'rtla ey PEXT 0 3;':E o e—inner

filter |ayer & —tmofhe—ehbogiHeRts ya—particle
control screen includes three filters |layers 14, 16,
18CqmrethhExpmp¢eBl ze of the outer filter Iayer 18

|s ter pRne size.of the secaond filter
5 JSUGE ©a bl d0enB i€ b5 TR Siths Sesiron, Glrationahictoayeeting of

16 15@,119?1'9&{ €he tsctram aslsembtynﬁclﬁdesfa da,fmrhé}elatts} APhildbld Wik wrap

| a The nunber. o ers may var

o bber TR bl SR TR ok Q0D rodpwice seALR.006" gaps
anbetiveen wirbs) dind®ni25” idivendgar supSdwieS bh 9?8”%%5&3@ may
include a fourth filter layer (not shown) | sposed

bet ween the support layer 12 and the inner filter

| ayer 14. In other enbodinents, the particle contro
screen may include five, six, or nore filter |ayers.
{0028] The support layer 12 provides structura

support for the screen assenbjy 10 and al so may act as
a drainage |ayer. The support |ayer 12 may be woven
wire mesh, welded wire, wire wap, or any other
structure which supports the filtration layers and
gives flow path for drainage of the formation fluid
.between the filter nedia and the base pipe. A second
enbodi ment of the particle control screen 15, shown in
Fig. 2B, includes a second support |ayer 13 di sposed
around the |nner support Iayer 12. The second support

A~
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[0031J As shown in Figs. 3A, 3B, and 4, the support

| ayer 12 and nesh |ayers 14, 16, 18 are preferably in
wdaioEasoesnt act with each other with no apprecpablus2@apo4473
bet ween the | ayers. However, it is possible to have

gaps between sone or all of the layers. Additionally,

it is possible to have spacers or other material s,

such as additional nesh |ayers, between the mesh

| ayers. These spacers or additional nmesh |ayers may be
especially useful for applications using sintered or

di f {Cehparativezdmppst | ayers. Furthernore, the

pargg@aﬁj colgtrol scree{1 10 may al so be used in

exp | e % 8FERHAsSHBP Yd&PWBﬁ@d Wilosdsired filtentionsmieron rating of
Fi g.150 mitdoa. The ts¢1§éxeas%&%r

i ncl des a,mjg ]taudl nal vvequgdgga fapﬂd%?%'&%%%flﬁé‘ﬁmﬂay“ as
Iené i gé ¢P¥ e control screen assenbly 10. The

wel d seam 32 seal s one edge ¢4,Rf{7the filter layer to

the other edge 36 The we| d seamlg2 may al so connect

t he suppor{_l avpLaS[g' and fli | t Meshaizer s [L4, Pbbe sitd
toget her. hEileblayer hed bel|0Xal6e fil t ef 1350aidron N8y
al so be sp|#tergupposidprat ar 20XROX0E 6basE pi pe 20.

[ 0033] To pbwer siwpeufldyeci gnt6381HXD0.Ga3d plarti cul at e
filtering, the filter layers 14, 16, 18 havé pore

Si z S vel eyent the inflow of certain
si zg)? F p?re ?E‘%"‘ees" ‘ﬁ‘é ‘ﬁ‘l“%@@ rejptive effpotiveness ¢fwarious

or $omigurmtions 6f dc;ans | Dyses Sv]aﬂe pepdiea _?_ﬁhg/ ﬂ@@%t@@f Examples 9-
si z n e_second of
i nt gsr ?r&eddléax%‘é@r? HY éx pﬁyse qgrﬁ? aﬁs@?]&%il djatpeters 88 inches and
?I lzwel@fseﬂed wempbéﬁtftumw gf@ﬁdm 6@ Hiarkéter $Ni. Sgb R 1Rk
i refera ore size of between
2004,@;35 °§§‘fe)°?)‘°‘dl“8mpr%‘??’ 0 txRes %f& S Hlgfs it Yigcositiea pad pattioulate
sh omt}errmgﬂem ahi tsmsleibvmw%nﬁf@ﬁ UPROfifst hﬁi&%as]:ﬁo&%d ona
an ore SI ze between 75 mc

m c r gfﬁbg eteernd Huidianat pisahsion ﬂmsi. A
rTHySuppLyaimleWﬁd ﬁliléﬂb\vﬂh Lii 0 diabfré@fe@tmlmd. RAL tsChGa %z%%umpe

gﬁjg DSk theﬂ goécle size distributifon*o
t h e Hra g ot T’ ﬁ’?ﬁ’& ap I2hurs Pagticulate madierwas added to
si mehicwé at:hm:en&sttbd 61’503[(5 iafhs!Ih €A Radabied
screen awafﬁ va |%1|us enbodi n%r?t sf%esgﬁﬂfc%\g&teswdto
fi IP8Y °‘H%F§1 eAdlissdneorperating s sayeenvenmfigiOBion was
an d)lébeﬂmhmming) rT]i%BtEé"b&Rﬁ'd ¥a0cqad r

88 A | %’é may h aye aatg%%é%élﬁztgg glsg Ig?a flow rate of

?mﬂ“ﬂ%@d’ﬁﬁ @’35913%1E‘¢(bthr01@h the course

b bﬁ/ﬂ:&ﬂ QO G‘hﬁdﬁ
e € éangllﬂgse ﬂ@éﬁ@mﬂggﬁﬂgg%é Jialhé' @ilfze O(J(%)ttzﬁﬁed t'aycfe{e rthéne the -

na have
oelﬂt‘?%ﬁ&écﬁ?frﬁweﬁlbé’rtbh dispet ween 500 and 600
m co(ms; OITHeebEE moxﬁﬁg saﬁcﬁ A&Q@n&Hn
ort or drai na | ayer(s) 12 (an &]Tgsgg‘?é lsgen??nd?'
%/ SibaYF (reiers diéPE &% @ fington petifp Iﬁtresmﬂp@epr@ardadtom the
exmméxﬁcmmgmaﬁahs&fz 164 9 kP16
éﬂ@de i‘?xltgxo SRR 1 it hep B B el C. The
@ pEeFquss drop rigeg) ramdlx Bommylemvﬁh pheggingafile filter,
COﬁicBﬂﬁs Aides 6 UGN ERinBA 8P hoveye
uI make i todifficu b o nt egr aﬁe\l\mv\‘ieafld’e\ﬁe?myhf’ﬁ‘émen
gHEdigas obExamples; @ and 10 pravide Iamdﬂbngdrabrv&eqﬁa,rz&ﬂfthus
SUfRRED Al require upport/
dri‘?ﬁag”e*‘e’ R B b SoB it g C5aabiatie « ne
seam wel d. The support and/orqdilter layers may al so
include wire wap. [0036 At | east one end 24 of the
particle control screen assenbly 10 (and/or netal
structure 40) is typically circunferentially welded to
t he base pipe 20 by weld 26. A wapper 30 is disposed
around the particle control screen and al so preferably
wel ded thereto. This arrangenent provides a seal
bet ween the base pipe 20 and the well formation, such
t hat f|UId |n the forrratlon cannot enter t he base pi pe

~r~N " 1. . M 1 . s .




[0039] Turning nowto a nethod of formng the particle
control screen assenbly 10, the support |ayer 12 and
woibi7asoivayers 14, 16, 18 may be diffusi on bon#edus2007/004473
sintered, or unsintered. For unsintered filter |ayers,
two or nore filter layers are stacked, with the nesh
si zes depending on the desired filtering qualities.
.The filter layers are positioned with respect to each
other to forma nulti-layer unsintered screen. The

f||t ?ﬂ H§ ked Hg%ether to hold themin

pl acé % nd&1 agpprof refgined gantighsk iam g function
t he dfitinefor kary es dve B @8 $8ded &

prevent ribpl egl I;ngpna};;or mng.  Net al(ﬁisﬁt & é@“ﬁ%ﬁ(’?ﬁﬁ%‘%ﬁs 9 and 10
in Py 3 éé%? fxﬁélj?%%hﬂﬁ@ﬂlﬂwt6ppm8mneeandaw

of tramoned 4d t%i@ﬁ&@uﬁt@ £ ’ tal

str |é)p 04110 afgﬂ) we| ded t ost E&EEEQ @4 rgﬁjg‘ﬁg REr Ry of

scr ®apic SOU&O}}‘CM%°%@?‘ &lgr thegn tﬁ?@qfﬁfem nﬁﬁe O@i@aﬂauve Examples
gengo@dd]y Cmibi di

of ?he I]a erg %%{dr?%?ﬁeﬁgmﬁéfgﬁa%d ?#}Pﬁgﬁf

t haﬂ’r?ﬂ?@eqy %W@uthwr%alcomeum of E@;hmbhy 81 9,and 11 15 and
genetfonhday ﬁﬁ&ﬂb PE3; t chi

used t oIJ tz}tf;v(reh t he Ifégn%ﬁdﬁ%l %amagge thel'gcr‘é an of

t hi £xapples$efcingd| 1I1y15d3lpiﬂdq ml@hllor@eamlcs lipd (alpedaah BrdeP8f

| astBnfttdd mandrel . The
ﬁandr el is usedﬁgﬂ’%&%g%ﬂ C&% er aﬂnls %gﬁﬁa?%ﬁ’%té‘fe Examples.
sh aEé% dde agearh Sb@mwnalﬂsmmw pﬁeetanghpadﬁclé@as i ﬁﬁcﬁ&@@ﬂmne for

cut bhARlelBRbhAE fofh &b bibbl\GodrRg n‘oHsgbfﬁ' ﬁj%sng,.? A p1-15 and

pl a@ﬁﬂlpe%ﬁhé'ﬁ Expraples & aadh glt chrebersaed tielt tanidvédtiveBolebas

| ongliphgid 95 Eﬁﬁﬁﬂ1k er. . The t ocess

makes poggle‘%)elpg&t he for nat onﬁ%sf L%d i ﬁ&ﬁ»"f&ﬂg a'&?é’FBt o

unsP#ticleg grer dhe Hiferof s ﬁiner bmmdhel sereais olfﬂyee(l:‘@npaiEhﬁve Examples.

| ongorppl nqlh g I ers. are t hen_ wel ded

t oget her ongi tu sea coBtrplserpgasoLihip pEpsent

th [emé'ﬁﬁtiqﬂefeﬂmqg‘ig@fg intiee ﬁlnézreassmﬂal&b aidliricfeald Ghe partlcle holding
- 1. 4 t onst r.ucti on,

iy HwgREs BLOAL e F B 00 i

f||ter Iayers are’ fase pi pe 20 or
8711 | apdthough tb?p@pmtaﬂwemamhasﬂg:en desceibedWrithRefeldiice to

. | | filt
| ayef*;&‘?g cillolitncaly, WRUENIRPS ohe 5 Bt PhaBiyg ah hapges may bo
wr aippdeanst fotmet! intstailersihapit ﬂ@aiﬁngjﬁomtthﬁplﬁwﬂ%&pé SHBE :

S r| a er.s erlap at
p EefBh, 1S (RRGER Rlonddino thé Rresdhy botaltirortieondee
pi Fegaxdedps ldimmtws cquﬂrtharelmiﬂmg dnd theyit b@mreﬁst&f(ﬂhat itis the

fh t. [0042
\INg l{gg%t h gr altern a?ﬁg ﬁmg a gflt%lr:t&%sqrg Efg'?‘iy o(g fl?@le the S‘]>0Pe of

fi [thisinvesfiens are forned into a generally cyllndrlca
shape and the | ongitudinal edges of the filter |ayers .
are overl apped and wel ded. The entire filter assenbly
is then slid into a wapper for assenbly to a base

pi pe. The ends of the screen are fastened to the base
pi pe using standard assenbly nethods i ncl uding, but

not limted to, crinping, swaging or swage and

wel ding. [0043] If the filter layers are to be
sintered or diffusion bonded together, two or <nore

| ayers of filter -are stacked, with the mesh sizes
dependi ng -on the desired f||ter|ng qualities. The
filter layers are positioned ¥Wth respect to each
other to forma nulti-layer screen. The filter |ayers
are then sintered or diffusion bonded together for the
| ater fabrication steps. The support layer(s) nmay or
may not be incorporated into the diffusion bonded

| am nat e depending on application requirements. After
the addition of the nmetal structure 40 (if desired) to
each end of the |am nate sheet, the screen is then
forned |nto a generally cyllndrlcal shape The

o s oy o N




has a | onger service |ife than control screens using
surface filtration. It also has inproved flow rate,
woedraadiosi sk of erosion in the screen, and re8dTas200M804473
frequency and cost of back-flushing the well when
production sl ows. EXAVPLES [0047] The foll ow ng
exanpl es of the invention and conparative exanples are
provi ded by way of explanation and illustration.
-[0048] Particle control screen assenblies are prepared
usi ne,of the technlques descri bed above. Exanple 1
[ 004 Pﬁ?&%?gén assenbly is prepared with a desired
filtrati ompmublemon&bls&gaeﬁjcolﬁrﬁqgm ron. The screen
assenbl y |ncﬂ%%ﬂ§ two support Iayers and four filter
| ayers, °bn Table 1 bel ow. Table 1Exanple 2

.[0050] Aﬁl@fﬂ%lﬁﬁé&@lﬁpb%dlﬁmﬁ{dqgagﬁgmwlg 2 desired
filtration mgcron rating of 180 m cron. ’escreen

assenbl y R RS XG5 distpisdharoums he firss Silter by akd | t er
| ayers, aAhir8 fidePlayeyr di s@d Zroﬁﬁtllﬁi@ sedotfd tﬁﬁe @S%Wher ¢ln each of

[ 00 1 A screen assenbly prepared wt gsire
fil teraYsEs B?i)?’lp?’&tsi"ﬁga‘@fﬂlzsefelﬁlzﬂthefhlhdﬁiterbawrls greater

s PORCAHSICERE B oRl B oyt MUY B MIrd S hd b fiter

| ayers, as shgwn in Tab) e bel 6
[od%f‘%g@éf%&%ﬂé%%@fﬁﬁl}epgthsrﬁéﬁaﬁl@alwrh a deS| red
filtration mcron rating f 425 mcron. The screen

assenbl y fﬂie bbhdﬁFe @iii&oﬁﬂsﬁ&ﬁrotf cia%.’zieirwﬁ&gmttﬂg s@@%{’t%}r I
| ayers vvn i n . Tabl e 4 bel ow, Tabl e 4Ex 5

[ 085pPr es ﬁ“Pé’gE‘éi‘Pfﬂf ef;fpa?a&sw arecondssugpart layer disposed
fi Iatmnﬂlthmﬁmtsapmrtﬂayérng of 125 mcron. The screen
assenbl y includes two support Iayers and five fil ter
ers a |e 5 he TaIe5Exan'pI
0toa a8 BENRIe BalBlioRcen of lalh 1 iR apprisig s e
f i Nayrea dispesedibetvorenrthe sumoﬂﬂaybﬁ@ndﬁl:@rﬂiﬁt.ﬁl%? fayef.l €een '
assenbly includes a wire wap and four other filter
| ayers, aghéPHAYBlelBntk anpl e..7
[0055J A scrgen asse @ﬁ;?ﬁegog?fggﬁ'rledﬁe%lﬁa?le%%é)g]gpggleﬁuer
f i layemtis gremmesbon rating of 150 nicron. The screen
assenbly includes a wire wap and four other filter

' I agers, ashepanitleiconfaltced 0P FBRhE czugﬁgﬂgla%%d seam

RGP W3 S8 o3 Sl bt e e cah o

.aswmtalayéﬁdwg&aeﬂ\/\o support layers and five filter
| ayers, as shovvn in Table 8 below. The filter |ayers

are .squar e 0Q57] A screen

asgerrbl y f%e glglpglgﬂ%sgwe%og&gﬁédﬂ{em@ F%tﬁf%ﬁlﬁﬁfé%’@hhas a

r apomp wofbe&rammsmnd 300 m&@ﬁ,e(ﬁe s@®aa HMey 14 Rr&clkdé AG2rd ¥ of
own in

rt six filter aers as s
TaBfen ﬁ( %‘%954%ﬁ%é‘fldﬁq third filtsplayer hias ajporessizg of between
Duﬁamambmn@.rm“éﬂdﬂ.e 9Exanpl e 10 [0058] A screen
assembly is prepared with a desired filtration m cron

raging ofpl The sc ncl one -
S up'por i I ay e AN IQE ] Voel S I'C?I{ %écq vazlereé%%gifm{ﬂ ayer has a
Tapdre siiz@ off belowwen ’VE end 30@ fmcfrbh,tthélkd:c@ﬁd Fayek: gérﬂ]aﬁ la%bfb size of

Tabl e le 11 [0059] A screen
D%&p“ ‘% y éldsa“\ﬁ‘g"\é’a‘?‘%&’w#@ t@é@ F'Ilﬁsro*ar‘?rmaﬁ Sﬂ’PEf‘rﬁl%ﬁ ofbgfveen
raZOOnzglddTOO]:ﬁibmn cron. The screen assenbly includes two
support layers and four filter layers, as shown in
Table 11 below. The inner filtration layer is a twll
square weave. Table 11 Exanpl# 12 [0060] A screen
assenbly is prepared with a desired filtration mcron
rating of 180 mcron. The screen assenbly includes two
support |layers and three filter




| ayers, as shown h Table 12 bel ow. The inner
filtration layer is a plain square weave. Table 12
wazenTpBe19i3 [ 0061] A screen assenbly is prepar edTmiStd7/a04473
desired filtration mcron rating of 140 m cron. The
screen assenbly includes two support |ayers and four
filter layers, as shown in Table 13 bel ow. The inner
filtration layer is a plain square weave. Table 13
Exanpl e 14 [0062] A screen assenbly is prepared with a
desired filtration mcron rating of 140 m cron. The

scr8en assHmhparticls contelelscicsn of IRRR twHedif itfe ARFHfiMEyer has a
filter Lay%rbs as §80 |$ Tabl e 14 bel ow. The i nner
fi | PPSSHa T Pafwen 2 &“mg PAY Fuerguthe seherd dilterriayprhag aore size of
Exabgtweed 500 SR5450 Mics6r, 980 tRSBRT KT 1a9ePELR R s%gpbe%ween
desé@‘ﬁg@é tration mcron rating of 140 m cron. e
scr &08-ncl udes two support |ayers and six
filter layers, as shown in Table 15 below. The inner
fi19rati oriTHeqyeticle Sorfirddlséretn SEIAE T WRRMEn thEARLERILD lager has a

Conparativ ampl.e A 4] B of conpari son,

or BOte B P R 10 a0 iorpd, cieposerd SReRRppas hporasize of

desbeteeerd 250 art 350Mmitke, aRd Batthig f8Er 1h3&r HEk 47RR siZD6F between
a

scr nblJ y includes two support Tayers and
fi I?@?ar}%;@@l‘f“c\é%n’shom in Table 16 bel ow. Table 16

Conparative Exanple B [0065] A screen assenbly is
pr ggQar ed vithelpatticlesonteed séreért odlaion3 wiheredthe FbirfgfiRér layer has

150, pi.cr, reen.a ly. includes a
2 %I%.S%g bethien’ arﬁllﬁéonwashr%:l% i

conmer Ci iy avai T%reen. The wire wr ap

screen consiskich wed wire with 0.006" gaps

bet ween wi res, angggnggghﬁﬂéngg%r support wires on

5/ 8" spddienigratehbasepipesendxanpl e C [ 0066] A screen

assenbl y, 4.5 HE € ' si.red filtratiqn mcron

rating pfr3 150 m%oggc gssgrélgﬁe‘#’pﬁ% ?Fﬁwgl&’r‘%aﬁﬂg@e’tm

sugesmrsingyers and a filter layer, as shown in Table

17 bel ow. Taggg ;t gg§71 Tests were conducted to

eval uate the”rer ve eéffectiveness of various

N Er ST espedra Tt
g Jﬁg éﬁgyg%nané?%ks '

A-C. Th& dises’ dPCEOI3 a5 | nches and were
seal ed in anaapauidiites layer fisposed @roundl tiiet ANET18Yer @hd having

1.550 i . Tests were. condycted using tw types of
test fl Eﬁ:gges%z?ﬁ ve?‘gs%ﬁf“fqaé@ JUSHY% PGl ate natter
nodel.ed on t yphivhfilieduydralispossingdolidihs secbi@ flltief Ber and having

fluid X n_ a i cal,.South American fluid
. and the? 8@%?&4 ?eﬁd'he?‘aee&ni‘%boﬁaizéﬁmﬁ@ﬂan fluid A
s ;ﬁppl y M&l}atmmusleisitlalﬁrst enutolﬂane‘mrmh gbéxﬂfblg&%fm bdsernBlly is
The. bord il u t hr oug nm absol ut e
cl gg&-&ﬁb"r IAJ%l rY C?Jeflqﬁrﬁeggﬁﬁg?lﬂsarti culate matter was
added to achi eve a concentration of 0.10 grams/L. A
safpl e of Thedewnhale assamblu efiaith Howhemini thesdppoitdayer comprises

pattd ] ..ncorporatin screen
Con e B gt U fortfer SbbribE 3B b laSpialpoprd rquad
wadh twppowdayehr ough the disc at a flow rate of 200
rnl/mn. The pressure drop across the disc was

neasur ed &ahh f- t t. Fluid s

downst r_ea’tr?]th:)f t heOtl %?SSS%QH re c%ﬁnaﬁqﬁﬁégﬁ?rocoggﬁ Cig antg’% gter
antfYeE dispospd betwepn the suppom ayebynd the fidkt Sidter [4§968] The
results for the South Anerican fluid are shown in

Figs. 6 and 7. Fig. 6 shows the pressure drop as a
function of tine for sanples prepared fromthe screen
configurations of Exanples 9 and 10 and Conparative
Exanpl es A-C. The tinme at which the pressure drop

rises rapidly coincides with plugging of the filter,

and thus provides a useful estinmate of the filter

life. It can be seen the screen configurations of
Exanpl es 9 and 10 provide nuch |onger service life,

and thus superior performance, than the screen

Y 4 o S~ o, p— o — "

e+




Conparative Exanples A and B. It can be seen the
screen configurations of Exanples 8, 9, and 11-15
wonroevideissuch | onger service life (up to an or #er/uso07/004473
magni t ude hi gher) than the screen configurations of
t he Conparative Exanples. Fig. 9 is a graph show ng
the anobunt of retained particles as a function of tine
for sanples prepared fromthe screen configurations of
Exanples 8, 9, and 11-15 and Conparative Exanples A
and B. It can be seen that the inventive screens
remiged acTRPIABIRISLR f rty r enov.ed
" greater .amunt of part?@%gs&g{/dgéltlﬁgﬁﬁ%é@%?s S of e fiker
fil (PSR RreTPeshscr eens of the Conparative Exanpl es.
[0070] Thus, it can be seen that the particle control

scrésns of Thedowaitekemterhbyftlaan 11SHHES cehgagﬁngg Wdld seam
es gnd increase the partic

the filte ssemb

hol Hf“rﬁ’b“%:éﬁ g‘*&ﬁﬁw e piickeicoplaplscraen assegibly ang edwaecting each of
fil therfiiten 1dyersgegethd:f €. [ 0071] Al t hough the present

i nventi on has been described with reference to

preferred L rent t hose iJled in the art wll

r ecgtg'ni ze 1918 fikeol Rercen, ?ﬁﬁ‘&bﬁa}’éeﬁe@r%@qﬁhlﬂyﬂs are
det spitallyivithpped at@merthé basefpiyn t he spirit and scope of
the invention. It is therefore intended that the

f or ggoi ng dgtH 1PLEQR: be. regarded as
illustrative rzkjtnﬁglfqtg%%m?%%& | ngl W '('Je“fﬁ’ftléfttﬁlﬁélayerhasa
un :Jlé?r§ 158 gdf betareen 200 and 39 I_h@lrdm)\ﬂiemg:;mﬂcgﬁllf@,laje? %h:u&ib&g size of
al | pREiy a nt.en 0 i ne the sqgope

of this i nv@%&f@g& opl i %’F%‘%nggﬂ?r&yef?‘aﬁa Paersize) of between
c orft0ndfPaminronconpri si ng: a support layer; a first
filter layer disposed around the support |ayer; a :
secr®d fi MnedoWadElE asleait®p 8ECIZNLY Lisde ghick 1.6l .
layer; and_ a third fi ter layer gpg’g%%gnd&gﬁs&%{ef&gerhasa
sed¥RasiEs Pf stwean, K10 angi200anisrams e se¢ondr ek ldyieehad Ayee Size of
hasbetw @R 50%nd 850 aflékohnd¥Rb i third. filter
IayS?)r IS areater than the por e s‘?lgeerq%yfe}Fﬁseagoerggwg‘)f%emeen
fil Qranfléggf?‘créﬁd the pore size of the second filter

| ayer is qreater #ﬁgn,the pore size of the first -
filter I_a%eﬁr‘.e 9d off ftering 3 fluiddn a glewmbole Sfomansion sbmpkising

1 wher eipfoaiamggﬂa@@ﬂ,h}%ﬁwri ses a first support

| ayer, further conprising a second support |ayer

di sposed ar ofifieethieS A st support |ayer. 3. The

particle conjpaiticRUoRBBI Rfedhlaals .conpri si ng

a fourth fil tgr_ | ayer di spegsed e&%@‘?ﬁﬁ ‘suppor t

| ayer and the firstuppprtdaser) ayer. 4. The particle .

control screen of, gk VWIS t .one af the
filter layers is wre rresﬁ%&%j(ﬁ%eda%gﬁc?% Supcpé’ﬁttol%efr’ and
screen of cl ai m 12 fegpadEhterdayrydisposay amowwell the Siestfilter layer,
running the Y8aekitaof of B MRF id ol sereen
assembl y and con.negtiﬁgaleafgﬁfg#'&ltsﬁlgg? E%”fees % ngeremthe

t oget her. 6.Porpgizpaf theskeonddilter tyesisigeenteraharcihaipbielsize of the

wherei n the § fi I . re si of .
bet ween 75 aﬁll(?{ %%85 ta eg’re%nrc}l , Vﬁ%{eﬁéemls; ggeg%(? pé)rfﬁ ‘?’@r"ﬁ‘é@%"r‘“ﬂﬁs
a pore size @nupkioprenmsseBiblp it ferentiily, weldel folthe base
third filte&ﬁ ayer has a pore size of between 500 and
1200 micron.” 7. The particle control screen of claiml1l
wherein the first filter layer has a pore size of
between 75 and 300 micron, the second filter l.ayer has
a pore size of between 150 angh 400 m cron, and the
third filter layer has a pore size of between 200 and
500 micron.8. The particle control screen of claiml
wherein the first filter layer has a pore size of

bet ween 200 and 300 micron, the second filter |ayer
has a pore size of between 300 and 450 micron, and the
third filter |layer has a pore size of between 600 and
SOO micron. 9. The particle control screen of claim1l
wherein the first filter layer has a pore size of

S A NN T Y. Y. Y. o o - o



a pore size of between 200 and 1200 m cron; wherein at

| east a first end of the particle control screen
wagesEendiysi s circunferentially wel ded to the bae®/US2@/004473

12. The downhol e assenbly of claim 11 wherein the

support | ayer conprises a first support |ayer, further

conprising a second support |ayer disposed around the

first support layer. 13. The downhol e assenbly of
"claim 11 further conprising a fourth filter Iayer

di sposed t he ort Iayer and the first

filter dps@%’ Hle'laﬁ%enﬂ’ o8 dgwahels fQrmation lcainprising a fluid

11mhen$nmmgmemgaal one of the filter layers is wire:

nmesh. 15., The dQ@D ol assenbly of claim 11l further

conpri si ﬁl‘é *?ﬁmf‘ ﬁhé?‘r@lﬁhfopartlde control screen-

par tbhbly st 6 the 6 @%ﬁﬁ?@?ﬁm &}ﬁﬂhe pa:%{olﬁ rgeneaas(s:embly

e f er Iayers together
conhﬁﬁF”@%hBEh of cIa|n111mhere|n the filter layers
are spirally wapped around the base pipe. 17. The

dowdfol e aBlepytiglo obntedlairerl af YRS £ Whbiith bk lnol 1L§eerf
Iaygg rallsse a pore S|r§ t ween 200 and

t he "ZBREHE A PLEPPY 9@ °F CoBPHising g second Fepneetday B Glisposed
andanwﬁdthemmmupgmlatyae third filter layer has a pore :
si ze of between 600 and 800 nicron 18 The downhol e

ass 'y eLELN filter |ayer
h asgg0 por (e)f%elc&zagﬁ%% &%ﬂt{éﬁ] e eenlﬁéfq f Sqngisingpothird filter
s eclasier dipased ajoagdthelsesond fiier tayst, Zhﬂle&f'm BRIp¥RERzL0ANA Bl
ird f||t Ia er, has a pore size
O% ett\c/?égér?} ’185%%&6} g&é%ﬂf RAre c%‘?ﬁo secrng dter lpyer

fllterlng a fluid in a downhol e fornatlon conpri si ng:
pr ofA-di ng 5 PEicleeamjrot ennpani afictagm 19 fosiber oingeisingitkveld seam

pParfuhfing thORhEA! f%gﬁﬁlm, por t
-l ayer: g fir s%‘gfol I'te é@gm?é%ggng%?%%ﬁgdfﬂ%““ g the filter
sudﬁﬁ?ﬁ‘@ﬁ?@? and a second filter l'ayer di spoesed

around the first filter layer, wherein each of t he

filaer | am%aim&@n&@mre%h%@ 130D (R
si ze of, se(:onflq filter layer is gr ea‘fg{é?he El?eﬁ'zayerhasa

porf&r% ?1%%0 pettvhen 190 ad 30pmyiggon, ﬁyépconélfdtmehas agiore size of

| ea&twaenfzoo&hdaod nfiéro | 8 screen
gbl égbé ci rcur nf e?’?ﬁﬁdﬁg% fhlf/ﬁvvef de {RAS %or%glg%ofbeWeen

%@ Via SP8¥ng the assenbly into a downhol e ;

fornatlon conprising a fluid conprising heavy oil

drawing in the fluid fromthe fornmation through the

particle control screen assenbly and into the base-

pi pe, wherein the particle control screen assenbly

filters the fluid. 20. The particle control screen of

claim 19 wherein the support |ayer conprises a first

support |ayer, further conprising a second support

| ayer di sposed around the first support |ayer. 21. The

particle control screen of claim19 further conprising

athird filter layer disposed around the second filter

| ayer, wherein the pore size of the third filter |ayer

is greater than (he pore size af the second filter

| ayer. 22. The particle control screen of claim19

further conprising a weld seamrunning the | ength of

the particle control screen assenbly and connecting

the filter layers together. 23. The particle contro

screen of claim2 1 wherein the first filter |layer has

a pore size of between 100 ar@® 300 micron, the second

filter layer has a pore size of between 200 and 400

m cron, and the third filter layer has a pore size of

bet ween 500 and 800 mi cron.




