ONE TRI P LI NER CONVEYED GRAVEL PACKI NG AND CEMENTI NG
SYSTEM CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001]

W6/ 04 BTATEMENT REGARDI NG FEDERALLY SPONSOREDP®EBEARENS5640
OR DEVELOPMENT [0002] Not applicable. REFERENCE TO A

M CROFI CHE OARPEIRIPLINEFOGDNWE YEDIGRAME e ATKaNG OF
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ng we
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particularly to a systemand nethod for perforning a
gravel packing operation and a cenenting operation

with a si GROSSSREFBERENCE TORELATED IAPPLIBATIONISE
[ p. B@CKGROUND OF THE | NVENTI ON [ 0005] QO I_and gas
[M'ﬁs ar@ngften conpleted with an open hole in

unconsol i [ 1 i HA| Lnes
and sand S B RN e IR CTEOPRATEY S PRORED
formati ons. The SﬁEﬁEWRGH@RDE‘MEB@PMEﬁWSdcan ?bgade
ot herw se, d ge tubing, punps, etc. and nus e
[MVedﬁF’F%‘PﬁﬁPﬁEﬂ%roduced fluids. Filters, e.g. sand
screens, are At i C‘P%l nd
gravel packe§ to |I?grﬂ2£'\4lﬁgqlﬂnes ér%ﬁ%@%l in the
[QRQ3]uceblof applitablel 0006] The portion of the well above

: ue] : D oo
casi ho. The annul er Dby RRINENHERnd t he el &
[6004] | STROpR@ddnt ifhventiBf idtbs @@'?Elﬁgﬁ)letwpf @Y%{:ﬁ%n'earoducing

pl aced in the producing zone, a gt ank pip
wellgrednchusoree perticoterlyotoaa aystemeand nmgthivel fampedomadngca gravel

. nbl d extend djnto .
obREh IRl Endd SERERIRG e B S aal? B o o o
weetlin prepstglé @gp.f | uids fromthe screen to the cased
portion of the well. At |least a portion of the annul us

bet ween t he bl aBAGKEROAND &pfe M HIDINVIENTEINt he

[0005] Oil and gas wells are often completed with an open hole in
unconsolidated producing formations containing fines and sand which flow with
fluids produced from the formations. The sand in the produced fluids can abrade
and otherwise damage tubing, pumps, etc. and must be removed vfrom the
produced fluids. Filters, e.g. sand screens, are commonly installed in well bores
and gravel packed to filter out the fines and sand in the produced fluids.

[0006]  The portion of the well above the producing formation is usually lined
with a steel casing. The annulus between the casing and the well bore is normally
filled with cement. When a screen is placed in the producing zone, a length of
blank pipe, sometimes referred to as a liner, may be connected to the top of the
screen assembly and extend upward into the cased portion of the well to provide a
flow path for produced fluids from the screen to the cased portion of the well. At
least a portion of the annulus between the blank pipe and open hole below the
casing is normally filled with cement to hold the blank pipe and screen assembly in
place and block annular flow of fluids around the blank pipe.

[0007]  Thus, a well completion in an open hole zone usually requires both a
gravel packing operation and a cementing operation. Both of these completion
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casing is normally filled with cenent to hold the

bl ank pi pe and screen assenbly in place and bl ock
wa@reovdloans2s | ow of fluids around the bl ank pi pe. P¢DOS20p5/035640

Thus, a well conpletion in an open hole zone usually

SRAHIRS POt e IGWE! FHeRki&g thBss abparatioms rave typically been
cenmenti ng operation. Both of these

resfasmedi usig multinle sstsapfequinmentibaintotbamedirat differsat times. For

S SRl O platR i oo B P6S SR e Wy and a cementing
SHseherayt bem ink® theewamed Eerf@rnh eagidnting dpltigaklapk Rfpe or liner.

or liner may be placed in t

, e well and a cenentin
et gemeyting assambin s tyriealliemavedgeam éhmwe@wélﬁtamg screen
by BESEH A0, B35 Pind Al FRRRolA8e AT e o ito the e

foE pesmel Ipacking teasadehn tThaisyehditigiedrips gnievitle walt kiave typically

assenbl y nay be run into the wel| for gravel packing
hapn rauied. oTRlase e blapkeripe il the sciass AR |torgrarel pack the

. . _ | . '
YDA LoPRAR SO i =BG IS B SR et o
gdrforivl am&pgigtion réqrires additional bmishendiexpertse. posi ti on

e and expense, SWNRRRY Ge FHE INGEFCN [oo0e] “The

[POESENt Thevgr@%mﬁ irwe%ﬁepﬁoﬁpegﬁ%%amw@/ WhidBREbe used to

used to pertor oth a grave cking operation and a
rertosmt botly & wraweli packing apstiatigh eand apcerh@atdy] operatios in a single
terrbodiment, t he apparatus includes an outer assenbly
EBnprising a length of blank pipe and a screen. The

[00bST apbesiy Yeinbobieas, ahualaypdranaypichRRekiang RAsL assembly
for circul ati ng@fgravel packing slurry into the annul us

coneRIising Adergtheeinblany pipe: od@sseieenl Ve ovies @ssabpoincludes a

el o BaERTBdhart o gl il o BECRAG SV Be BiePr e ammutus
FHUOMA RS spRBINt 419 @ftledoH vaRnddabsentine poft &Meﬂomgkwﬁent into
tBort and above and bel ow the cenenting port. [0010] In

Peamiediaiewnd thecolapipdreg. usThe@uiRfe gssemblynalso includes inner
s%%ﬁﬁé;%m’fa?%% lrp'ggﬁ’io%ﬁ rHerﬂ%VF/ %ﬁgoégo'?fe %S&Jé‘gél%’ﬁ)an% i sc_bk)ﬁggegnd above

asse €S a por an outer

aridzsslownide pesidnting@drt o mate with the outer assenbly
sealing surfaces. The inner assenbly al so includes

[0R819) er 0 pRe AMbRAIRISSHi thE apRAraiKs includes an inner assembly carried

within the outer assembly. The inner assembly includes a port and an outer
sealing surface sized and positioned to.mate with the outer assembly sealing
surfaces. The inner assembly also includes shifters to allow opening and/or
closing of valves in the gravel packing and cementing ports. In a first inner
assembly position, the outer sealing surface mates with the outer assembly inner
sealing surfaces below and above the gravel packing port to allow flow of gravel
packing slurry through the gravel packing port. In a second inner assembly
position, the outer sealing surface mates with outer assembly sealing surfaces
below and above the cementing port to allow flow of cement through the

cementing port.



closing of valves in the gravel packing and cenenting
ports. In a first inner assenbly position, the outer

wa@e@biomg2sur f ace mates with the outer assenbl yPCTIE2005/035640
seal i ng surfaces bel ow and above the gravel packing

[0011] t OiRbheWmibciimeht, B ifler @@gémbg/ mbyweypéénrmahto place the
the gravel packing port. In a second i nner assenb

ipoen assambly Roroabeve tenpiicy assembbeserlingssuifade alma\ee the gravel

FRREROM DI oy Bl @b EReR bl paciino stury from

the el | NgewRe! tHOMbl abse@bly ma‘?)@t&mbétposttbﬂed noelace the inner
assenbly may be positioned to ace the inner assenbly

assembiih Gpe aprvepthe PULRS sesasmpl }éé@pllm@ sylipFaRboBotlie cémenting
é&?tq%l%\ﬁ&ro?ﬁéﬂﬂnntg rBHfo'i/e g ééé B%ﬁqéﬁflﬁ&?\e[hg ‘%ul at i on

ean excess gravel pac urr rom

[0 2 st ohé@mb&t&meaﬁabﬁthhnermeaimyo@%m@md fromstﬂmetWell after
pl ace the inner assenbly port abaove the outer assenbl

@@&@l. Pecking Radle camsPEng r?@dcé@mﬁv@ln@ B N5 ag9egbly cidses the
th 1.

Ehisih the BPavePpadliRY Bof o ftifie CEfERIinG RS, 1 1C

[0618) edIrf oerctitbdivaéht, #id mnegasserhblyacdiudes ameash pipe extendlng

1 Rt B bl ot Tn AR AL gl Tre e

a@%bh?o(l}y IRRL & Wwaheppebad BBl 'as%Qﬁb!th%fuo%%S&‘ﬂmd/Ioss control

I ncl udes a wash pi pe exfendlng into thHe screen for
deyigdel. i Uaon rrgmgval et theaickiengsseémblyrieorarthe divetk rihe Wit ss control
&O%,e i.nn sserrbl y includes a wash pipe, the outer

&b Sie tludes a fluid | oss control device. Upon

removal of thgRIRFEPESSREFPION OPTHENSRMRVINGShe fl uid
I oss control device is closed. BRI EF DESCRI PTI ON OF

P IDRANIOSGS &) tioaugh Hidgdllustrate ter soaipleie, agsemidy ragcerding to an

3’3@?‘]1 FsRuc a8 PO T 4 el in P BPa 748 a8 restine anc

cansertiggent i ng [0015] F| g 2 illustrates the
enbodi nment ith the inner assenbly in
[99115/]e| bk i Ingstr?g% thee)ﬁmbpdmmt ofidg. B with thg tr@teé@swebly ina
:iy p 1, with the inner assenbly in a
eve se rcul| a{ll on positi on after gravel packing.
[0016] Fig. 3 illustrates the embodiment of Fig. 1, with the inner assembly in a

reverse circulation position after gravel packing.

[0017]  Fig. 4 illustrates the embodiment of Fig. 1, with the inner assembly in a
cementing position.

[0018]  Fig. 5 illustrates the embodiment of Fig. 1, with the inner assembly in a
circulation position after cementing. |

[0019] Fig. 6 illustrates the embodiment of Fig. 1, with the inner assembly
removed.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0020] Various elements of the embodiments are described with reference to
their normal positions when used in a borehole. For example, a screen may be
described as being below or downhole from a crossover. For vertical wells, the
screen will actually be located below the crossover. For horizontal wells, the
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[0017] Fig. 4 illustrates the enbodi nent of Fig. 1,
wWth the inner assenbly in a cenenting position.

WO oOE®)18B5 g. 5 illustrates the enbodi nent of FPQI/U$2005/035640
with the inner assenbly in a circulation position

safder vﬁEB@ﬂidrﬁgnteﬁIQQﬂﬁila@(ﬂfro& tHd blss@vers bubill be farther from
enbodi nent of Fi g_l 1, with the inner assenbl y renoved.

trg-surfacelaoetioRobtheonelbes Theasiest Horuah teesll MEleraihole or below
%%%Pc] %l%rsltﬁtﬁn e éﬁefgl'tﬁepfro Wﬁe%ﬂﬁ%gé ég?ﬁ ﬁ]eo\ﬁgll

eSscri erence elrr norna

[0021] usad dnmuiushaseizeten ti@entoaiments, 8 geticeslly a8padebetween
descri bed as bei ng bel ow or downhol e froma crossover.
tyig geperallyylingigal §lemmts derschwiien p gt grnargliyeylindrical element

i ES&EISHG(?HS% é@@c% ééﬂ&%ﬁl}/l gﬂ{djlrla:g[ bie | Paels kémple, a tubing

escreen W rPzont a spl ace Tom t
i€ a@ytindisal elamentiihicty endyalbé besltlf)necﬂnrt h@vetlbofatiﬁe wall of which is

Iocat on of e well as maa hrouhthe
|%yk5wd”6%| tswnmr apsanig 3&%\»@%& ertualnaeand ‘the wellbore.

Wﬁﬁé B?éwﬁé@@f%'&@h ZééFefr@“e?nér% mg@%éhé\ﬁ%wﬂer élgﬁlﬁ; centrally

An annul us, as us i's general
pﬁloeedem theesedond, i sheulal heyupgéristodidi that ineeealement may be offset
ndrlcal el enment

STBY i reantasta SRS ol Puler PPt g sgp racial location,

ab‘
eQ? SR Me Idvdr é?d@%?'aehor&dn'kﬁ?'vwl | $he \MM{H Bmdéh GRnujus is therefore
el ement which may be positioned in a wel [bore, the

typicallyofotiie samiedn gt madial digeatiphsndr i cal for m ng an

h b
IR nocBBetEd bR S LR a T aies PalmeTE e {9t B pmerations
aéd geRetallg aRlINd@lowyh inaRé bil eAiccdplketien ﬁél@o nd F;ehbreﬁ hlﬁé'éhunpment
be understood that inner elenent may be offset and may

pE\idRs oy flewnrath tthepuslr which tiquid reeragntemay| kerdiawegt from a work

sﬁﬂ@g%ﬁ?h %lnnhﬁ%%te.llﬁﬁgen 8 O(%?mgf hﬁ%le gﬁﬁ)ﬂferr o %8 tﬁ%ylg]t glement and

at weil c@ihge e wiehés pamaally fikdd witada Aliddie. @Cdlrilm’fgSﬂwd completion
22] Cenenting operations in a well and e Ement

ﬂu@e@ﬂf othe GEHIPHHUT AP RClUGRS gelpiiral ﬂ@N\n@m RbwiA dipplaced by
oKt COMBRGI) B I BREHRAhe 1 petyopn o vor
striigeahd nthg  deesird, dimed, étcnrtoapmekt séimeny fiont @néering the annulus
R e S S B e S ot her ot Field y

[0a2djed @tdval ddckimgdop8ralionsT il b 4RI f A SquiRRBhELL8E for such
operations is also generally well known in the oil well completion field. A complete
gravel packing assembly may be considered to include a screen or other filter
element and length of blank pipe extending from the screen, both of which are to
be installed in a well, as well as equipment for placing a gravel pack around the
screen in the well. The gravel packing equipment typically includes a work string
having a packer and cross over assembly and a wash pipe extending below the
cross over to the bottom of the screen. When properly positioned for a gravel
packing operation, the packer seals the annulus between the work string and the
well above the screen. A gravel packing slurry, i.e. liquid plus a particulate

material, is then flowed down the work string to the crossover which directs the
4



fluid, etc., the equipnent also includes a return flow
path for fluid displaced by cenent during the
weems/sispy operation. A packer nay be used bet MEBTSI00£035640

work string and the casing, liner, etc. to prevent
mtofth@rﬁrﬁp i b@l%vﬁh% paCREruUST ﬁl@tswg"ﬂé\% tWOthJé screen which
strin e casing, liner, etc 3] Gavel

fﬂta&owgthegmrmulahestmfarm a/mawebmpl@armupdéhe soeasi. f bie fluid flows

K .
HRRIRE AT et BB STPSERLL B she KRS prects the
raf v MBlWYinftRihemntiRzsAtReale packac! ude a screen or

other filter elenent and | ength of bl ank

[eﬂ%]ndu ﬁ@st rlenthreughs dd distra an @mb@ﬂlmntamjgthemrséent invention

g AR 51 B Eie, Binf A S RERGpporh 1 ABun, 1o o

tﬁm@whol@a@&aﬂm €2 Ui EBSIhg tPhaabésn lpmdeudﬁSaraumr ortlon of the
string having a packer and cross over assenbl

wells O pinsethexarmitis gebaesviher @i 3¢ anmbwelidi hes Been dited with
c%fm%(AI%S (?fsnnq \Meﬂ:ﬁ r&oﬂb nﬁoﬁh{esé}[aﬁﬂvélg%ﬁ HA el casing.

packi ng ‘opér at e packer sea

Brtowtha bbl’terrv\offﬂQeSdaBIr@m Aaodczhélng whbé 18h theeweh eermiangdn.an open
A gravel packing slurr . quid plus a
hele tiige l&!nﬁ?%e(ﬁéioé‘ﬂlt@ﬁ %én@%éﬁaﬁ%\m% casiie thhis Rigegd in an upper

p%{q( M‘Sf&v 146 rtﬂé%ﬁ\éﬁrho‘&gg?ﬁlo 'df‘iﬁ% Well i HI'UEIMS 's[é‘rﬁed curved

annu us be owt e pac he slurry f
s wtkenvisdideliated pertoneiso thae apdine bottbat boledotatrcm ﬂa2 the weII is
aveja] pack around tqli’:,a creen. The fl gvxg g
'EOQ QEeahPreRet epPi?éeBBHR’e@BO?dStSH leg Q&é\? rin wells

\A‘/\’ﬂbﬁ Byrdli ‘véﬁf‘c‘éﬁtd iP\% Bcﬁfdﬂﬁ Pofd RWatith QZt(;}QNﬁBH W& S1AREY Br deviated

packer. [0024] Figs. 1la through 1d illustrate an
oanirmaon@hoveﬁpqrtmqwfetbemﬂeng’ibent| on positioned in a

1t °8G S eGERD iR Rl g PreBeRn g8 Gl P shiigypositioned
iR €8 wlll aRE xicRdmig frdRehe R2kIN 20114 dbwinh® thelBotibth aBRE foBstion 12.
annul us between the casing 14 and well 10 has been

The pesembly2Q bag heendowered o Position or anvwerkhalringi 2@ extendmg

AL S 8103, s B B PP s

imertipeNmag! 1se alny&nmpf‘p@dha@@mﬁb tnle@éssdry ttC@ﬁGSSIZe to be
the casing 14 is placed in an ug} ortion o
pasi

l@warq%@t%eeﬁ rﬁmOéfegd‘rqm chwell th on@quum@ue@ tlhe well, flow
rﬁ%@ﬁ hf;sqgot S,ﬂ tﬁé Mfétclalgg }/)%'?1 sdl@(c%vﬁﬁ 8&&%'5 or| zonF‘é1 %trlng 22
may neatprlberarwoafmmble ditficlg tidmgant elememhinaluding dsilli gijpda| groduction
tal%g,u gt% I'Ir:hewe\;vlolrksstring 22 provides a first flow path 24 inside the work string
22 and a second flow path 26 in the annulus between the work string 22 and the
casing 14. Fluids may be circulated from the surface down path 24 and back up
annulus 26 or reverse circulated down annulus 26 and back up the path 24.

[0026] The assembly 20 includes an outer assembly 28 and an inner assembly
30. Inner assembly 30 is connected to the lower end of work string 22 throughout
its use in the present invention so that it is run into the well 10 on the work string
22 and removed from the well 10 with the work string 22. The inner assembly
may therefore be considered part of the work string 22. The outer assembly 28 is
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which are vertical to the bottomhole | ocation 12 or

which are slanted or deviated or horizontal over
w@orobioarsss of their | ength. [0025] An assenbly POI/US2005/035640

according to the present invention is shown positioned

Bchidifical! toukle®Xd andliinieridseanithe wiesi the hfeF@¥terhBly 30 is run
the bottom hole | ocation 12. The assenbly 20 has beeéen

intovibeerell 1 oquogs temlﬁlrmd helowr i theraafigr preahanioaly ﬁgupled to the

0 t
G e P e e BBl oty 0 Alpng e mer
mxedbmom t® bB@eb@Mﬁoﬁderemweﬁs ey oater @BgEMbANEB By Avienents of
be lowered into and renoved froma wel| 10 to position

tegwasksking 42 fraen theisurfage M%ﬁ'ﬁﬂé’r’fﬂ"a@ welldfo or fromthe
ggb?]]af OFrhkéaédtQPésé‘é}R n%f Fg?t whi q‘?@i{sksé] er i?n ated into

conprise any s |ta e OI

seraﬂhglcbdmmdrwitlh thé peasiny MucPaokert 8bimgy t»i @. anthmork packer
ovides a first flow path 24 inside th

t
hsm{g'@? 718l DYSlamavameBLanine P SENTBY P fle well 10, or may
t
' BHly L HRRGREC T WE pfHelefll Beiferf Mhe! BEeFNT fhobitos a fuid
t@h\ﬂ sbabtketuﬁearmuéuas%nbly A8eaed $iwe casingl 1zt asi V\d}ﬂVﬂ’B mechanically
d back th 2 02
LRl e Suy asPamby 2 10 iadlad droi olow tipasker Ads located
aifhs§;9p5@4 denéhtingHsH 3@3;%&@%% adebve GANESH SbWiRg EH@P% 34 to be

l'ower “end of work string 22 throughout its use in
qmleuﬁleaw apenedtaorarosasl. t Ingheirun iirs position rthe viahe 3@id claged. Below

trln nd renoyed t he [l 10 . .
Rﬂr& #lj Eof{ﬁg(? a Ifap wgofzganlﬂpéoq ﬁﬁerél gn 9@?@@ conventional oil
fide tieh are elen &N rdSipeblB adtbelOpipk EhdMvaridy ﬁérﬁefé}re%jzto as a liner
The outer assenbl |y 28 ismechanically coupled to

hesause ag sp@iipy @hdh mae bmrmsﬂm@lnwﬂ/ﬁlrsdhescasmgu ‘n40 In this

epifoctfiett e 2Himpr ZherE® RUPRELFRGRr e BLEM R g weiont

dfeentytardepelindassenioby, Bhe | (?tl@bf pipet I8 maY8d selected based on

assenbly 30 to be repositioned relative to the outer
the sésianse ﬁgnbmrﬁwﬁwh@eo% ihthenpradusing iﬁ)gmanom o6 ife required

p}olgﬁlo <]51f %'gehé)cafﬂeo Bipd ﬁé %%Eﬁ% J\:A%&/O%aé éo ] rr]\%lfita@é 8eV|ated

y i ncludes a
pdnumsse’althmgveuom aid matyrbé lof coasidegaild . |e|ﬁ>@thkeTTh§2/arrrBMs other

Gl0RREnEOTIP G DA GO aSHRERY 25 A coneqi) ogethesby various
e oot
aashalfd yNQIB imoiay he dasiraide lfér dise b 385 toredend @atonysiderable
distance up the well 10 and possibly to the surface location and pipe 38 may
replace the casing 14.

[0028] Below pipe 38 is located a seal bore 40 having an inner sealing surface
42. In this embodiment, the seal bore 40 may comprise a thick wall coupling or
length of pipe having a polished inner seal bore surface 42 having a precise inner
diameter, e.g. five inches, which is less than the minimum inner diameter of the
pipe 38. Alternatively, the seal bore 40, and other seal bores used in the present
invention, may be a coupling or length of pipe having an inner sealing surface 42
formed of an elastomeric material, e.g. one or more O-rings. As described in
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coupling the outer assenbly 28 to the casing 14. Bel ow
the packer 32 is | ocated an upper cenenting port 34

w0 p@bdiseyy a sl eeve val ve 36 all owi ng the portPGHUSONE3S640
sel ectively opened or closed. In the run in position,

MR Yélall ek theCinPee dss&abRV3G hay 34rr Sarl 8GRI &aPbody to seal
Ieng}@nﬁ of bl ank pipe 38. Blank pipe 38 is a

widhinensealingl susiacef4Ze| U theisaaling suréanend? is apotisherhmetal surface,

kP8BS Y sl AL o iRl AL sl soaing
durfacbi4? e@imeGcsedt elaptdPeiBelaRient aken athedrh&ddssembly may carry
di aneter of seven inches and a wei ght of twenty-three

PoGHdingeelishedtmetpheedldipgyh of pi pe 38 may be sel ect ed

0 ' cenf: casing , .
938, RkEsEaCha R S AR F RIPANRRIAT R 44 rcucing
steavecrzive Fbellpwpey B8 purt 44 ty/bé @@Iécﬂvél?@@ehbd QW @ldsed. In the run
.curved or deviated portions of the well 10 and mm

e
B POSHiRBI Hier ¥ve 46eiggriasedrhdhe dewensementing ogmhelso includes a
e <
SRS e, FRSSBILEAE, B ARRECGH oy outof e
pool 44irgo tied @nnllusstByeia midaks dlovoosfluitie froex dmebanilas @8 into the

shal lowwel |, it be desirable for the pipe 38 to i
RO%; At QUhes-{orms elpiew dfischie dlased ABewe Valies may be used if
i bl t i ' "
AR Y e e Wi o g Tedtod ol piie no benefit in
semsesitudiione, 0 exawiphe ifdhe ientier interadli togpes nefmaateddiz. hdriontal. A

hi di ., th | b 40 [ t hi ck
SRAP SEART60ds 4Bl RN B RE b g a pol i shed
[0030Y sAAlexRInS] GAHiIAPBECIKE? F25% iIGhtad BERMW &R 68U seal bore 50.
ive 1nches, which is |less than the

éjélgwmﬁé;réédfﬁé%%igmt@d adhird isealhqre Hi8. Bglbtn/esqeaibbzaaw is located
4988 Bla BEEfern oo TR e PRARBS T Sheb i ppation s

pheferaldy anits bpen FilonN@hsm tiae8séRblyZ0RArRf indRe well. The port
el astomeric material, e.g. one or nore O-rings. As
SGcaielaTBel Inlkors ACHPT SHisEV0 vhish difeats é@@&wﬂwrg@ut of port
A | .
SBRARROl BB Rloshitr 1Yl 936%h0t 10 HIRAE Gk Boro 021

posttiehed befoacthe pdre56 niBelovatiresdd| Yor@ B2 ¢locytedl ABaSHerGlve 64.
ric seal b I f the seali surface

asto oqy. ] n 42

bl Jaepsivalra b e riseeNe in e ment hatneR faid loss control
JRSESEIL ¥ JBISARE By T GHICRgReT o] e, P

[@@31nt i Agsqueen absembty Wi isglazated below the flapper valve 64. The
screen assembly includes a screen 68 which may be any conventional or premium
screen. Other forms of filters, such as slotted pipe or perforated pipe, may be
used in place of screen 68 if desired. Above screen 68, a length of blank pipe 70
connects the screen 68 to the upper portions of the outer assembly 28. The pipe
70 may be of smaller diameter than the pipe 38, as illustrated. In some
embodiments, the pipe 70 and base pipe used in the screen 68 may be of the
same diameter as the blank pipe 38.

[0032] The inner assembly 30 includes a packer setting tool 72 at its upper end
connected to work string 22. The tool 72 is used to set the packer 32 and to
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sl eeve valve 46 allowing the port 44 to be selectively
opened or closed. In the run in position, the valve 46

w0 g006loosetl. The | ower cenenting port 44 al so i PCT/USH95/835640
spring biased one way val ve, i.e. check valve, which

r@léa@éﬁthé|dﬂt§5a§s%rﬁBI?W8%mQﬁe t\/\!?tfr‘k %@r“ﬁg 42 onBEqné 'E)%cker 32 is set.

annul us 48, but blocks flow of fluids fromthe annul us
U innes aseemplyr inclades @hlftars,f @grris’4oforfdp§wr@ ared:plqsmg the sleeve

S Bt s BB gt s ria Bovmioes im the we

1= NThé inridh 2898MbRI 30IRICILRS, a ERIss6vEHBYsBnibly éﬁ@mﬁ @bhéﬁauy at 76.
interval to be cenented is horizontal. A second Seal

Tt erosgover T slustestepeth #hi g communioatim] with the flow path 24

BR300 Bl B8R 1nhadehup M6 Pl BB o Tpation wit
theflowheuth 28%bdvel pakeea. bore 54 is |ocated a val ved
[8r avel packi nﬁnqi port 56. The port 56 includes a sl eeve

93319 5&MA ricah oeterr utfags; of ¢rossefss Gissearried avseal unit or

pre g??é)& &nééasﬂdg/%é grgﬁgﬁm .O%Q% é% %% | 4nijt 82 may be

fotmed asfa @Wpa@talmetaf sieevé Hatvirdpamlboelisy bbela%mrﬂenc rings on its
er03| 0 _qthe wal | . of borfehol 10. A fourth seal bore
Qier urfase: (hshidiehdiemptenel theralasiemerisiripg@s iy Be slightly greater,

é)@f@o@@ th9.0BF gﬁﬁggéat{?k ARBA"thY Fes o@a“me@:r&f?? 3, gélﬂéo%é}gé 40, 50,

val ve 64 is use enbodi ment
Soand 6. dleavthtseembedmerﬂ the $eajédores 403501)54 @pelds2 have polished

60 it PRS B2 W TR e B SE S o i

tRft S841s S WhiakBriEYe *?ﬁ’s&fé%e& ‘é%ﬁé‘tthe I?‘ﬁ’ﬂer%ru rf%f:@é"oF‘ Eéal bores 40,
screen. Qther forms of filters, such as slotted pip

5% Sfeiandr 62 care fopeed nby clastomerc i elemleatse soth s @enng‘fs In this

AR i BRL 2580 5ol Y 2 ofel Sieeve i 4 polished
cuitdresurfReliddling &8 outbe diinifter’ SoeWhBE |pGesiahl Bk inner diameter
di anmeter than the pipe 38, as illustrated. In sone

i alastameeric elrmepitpBrminGthe ipasesealipg austades re.ghé2, of the seal

b%?ésengB%% %W?ﬁe ! Eggﬁe?a'rceaﬁg"@%tsgal 6@(@{ ggéﬁgggr}orm fluid tight

saalskwlth sﬂ@é tsealgbbres! 400 B5®mt54 hRd G2Per afn Boib® BNARE B1& leBgth of the
22. The tool 72 is used to set the packer

sgal b ?Fii} éé}:‘ dhaseal boy Bahas saifficienllgnatl abpuenanHd ek ihe port 78
tczq‘cgr'e ng?glg vﬁﬂfg%%:t%srﬁ?fﬁtb:érnsoago 'at tﬁ%%amfgqﬁné %@ﬁ{vr\qld'l geal bores 54
aodd3d aighe lsans trage

[0034] The lowermost portion of the inner assembly 30 comprises a wash pipe
84 which extends through flapper 64 and into the screen 68.

[0035] In Figs. 1a-1d, the assembly 20 is shown in its run in position in well 10
and with the packer 32 set. The packer 32 was set by dropping a ball 86 down the
work string 22. Before the ball 86 is dropped, the assembly 20 allows full fluid
circulation in the well as the work string 22 and assembly 20 are run into the well.
The packer setting tool 72 and pressure in the flow path 24 may be used to set the
packer 32. After the packer 32 has been set, the well may be pressure tested by

increasing pressure in the annulus 26.



val ves 36, 46 and 58 as the inner assenbly 30 is noved
down and up in the well 10. The inner assenbly 30
WO p@0eks3s a crossover assenbly shown general | yPEL/USBI05/035640
The crossover 76 includes a port 78 in fluid

ni 2 i
(09961, §5iietinth phii S iRFIQ: £ né BRYGiohBHE 76 s located
tberiwennmtuml oteh62 theldw dve gravel @achbgwmméﬁkérme:a@al body 82

vl 102 o8 s 4 hof R eSnd BelR)Y BoRaned RaRRY B B into or

ARGF e Pt 7E PRk th8.balllBs REA plade, tthé&‘loWﬂfzfathezzt % §BRted from
as a separate netal sleeve having a pluralit

the asnulwsrdteand agrulus 26t Afisiipeesssiie tegtiog thi ead@ﬁr@rZ the pressure

@}@%‘ﬁéﬁulugtzgt hs %3%!’% C{)@éqtﬁ%ﬁk%ta&lﬁujt%g ithlgs26

[00BEY dTFﬂ&QFs@ronﬁe bpparz@d ofmiges1 494 viald be%s@n@ecﬁ&qth Ir8ference
this enbodi ment, the seal bores 40, 50, 54 and 62 have

tpdligs I7e8. riterithe packersui2 apdH2 avg baen s, @s sievanin Fig. 2, the

A AR ABELE Rl Gle] ket L SsrpFlod: Eyftiing the

Vel sthvag @2, b chf$s ver it B& maae bbosasitibriey |ﬁ|fﬂ.ﬁd @ﬁﬁ’frhl@nlcatlon
el enent's such as Orings. In this alternative,

véittnthengidy eBpacking PeRIE-s d hisnisyaghienadby @pé@oamsamah gody 82 to
PRk s ?édttﬁfre§ Bﬂfa?\@ﬁ?%b\@aﬂ@ b%nlbf\e/‘fﬁro%@%i@rt 78 respectively.

sonmewhat er than Inner dia er o
febeesteb packing eslwryem sndyothenrige fibveed fioen theeeslinfacg down work string

B i uaRoor 2k ans 1R 5B i P 8HBls Sr oY iiiypioal gravel

delclt ﬁ@l'lqiu%'ﬁbhlohrtﬁtﬁ@%‘urﬁpﬁcﬁ/ﬁﬁou@sg@% o r@?hhéétpartlculate

any oint al ong the Iength of e se
reastidn, o spn82packs tbafahnolusr0 loefngnra atavekepankdDataandtthe screen

anind T et A din sy aS Bipechh el tRgsaBipat 80 and
tﬁﬂd@h th@%ﬁﬂhlug% BRWEH RS sulaEd |dé@’[l@lf\ of ﬁ/@ll noner

asse conprises a wash pi pe 84 which extends

[0&38ﬂugh?/rf |tfaep|dﬁg @4 canfiguration .t e fresam @8entgqmsaqiy lbe used to
AT, ety PR3 R b i BHoliRn SERRus bk hriine cases i

rRag ket b3 dewipsd Begrabyl sHORARE RGraerbed br 8thed gy dl6Mmener But it may
string 22. Before the ball 86 is dropped t he assenb

beodesinablestorparform anather treafmeant sHeh as aislizieg whigh neﬁélreg flowing
A i 1 w6rieRHnd o2 it héindatBn! SHRuhBfhg Rk !screen 68.

In the Fig. 2 configuration, any treating fluid may be flowed down the work string

22 and pumped into the annulus around screen 22. By blocking return flow
through the annulus 26, pressure may be applied to force the fluid into the
formation surround the screen 68. The present invention provides a convenient
system for selectively gravel packing and/or otherwise treating the production
zone surrounding the screen 68.

[0039] In Fig. 3, the work string 22 has again been lifted to move the cross
over port 78 above the seal bore 54 while leaving the seal body 82 in sealing
contact with the seal bore 54 below port 78. In this position, fluid may be reverse
circulated down the annulus 26, into crossover port 78 and up the work string 22

9



The packer setting tool 72 and pressure in the flow

path 24 may be used to set the packer 32. After the
wpawkos1832 has been set, the well may be pressPCEUS2005/035640

tested by increasing pressure in the annulus 26.[0036]

n [
4 Bk AR 98, BRRY A esbind e wiouAe 2
ahtevayk stredlg 2&cki ng port 56. The seal body 82 contacts

| 2 bot h, abo
B 8B Bk LS B0 BB ¥ B o Boon frcrmenting
tmﬁ glpeg;%s' Sbdv méﬂ@%ckémszf | PHe RASR sAfind 2J pak Al fifseiifted to

annul us 48 and annul us 26. After pressure testi n%
pokiiopasiéave 3Rifterdh@bpre dbersieave t/adafeara@laué 465 @ylrlge’t is lifting

obSEHER Shelors HABEATory LS S B05h o488 e grave
p\é(bklh tp%rﬁ%cmh@%.w éthné obes ﬂﬁéiﬁld\/\iérgdi%th@pésltlé‘ﬁ BROWN in Fig.
ackers 32 and 52 have been set, as shown in Fig.

42 As lieisi lnwerecttshnﬁt@smamat;netﬁie@eqms@lves G¥eand 46 igrthgaipper and

B3 eb 5, BEHEED, A5 482 M S Ry 5L B %sver o

7808 murélaémﬁﬁmmddmoh hattothavielvepaekioming ot £6. Theiseal dody 82
achi eved by positioning seal body 82 to contact the

neakEs Berling sqn@ﬁtj vt éhﬁ)@@alahar%eﬂemﬁw oi%oamvepaﬂ@ below the
¥c‘fs§sg>g§|1 PX& | fes séﬁ%ﬁ%e PGS %sﬁ{gw rc@n%%t g%ymtag%ré fRSved down

Fom down "wor
tlﬁélw@dgbtnngm TroagH cpeysovebpam 78 atrhielomn aémnﬁ@g pAd 44ninto the

pi cal gravel packi th d ti f
o aioyia. One Garhemiedt Sl i B MRyt Rs f8doees the upper

c@ﬂ{etn'tlﬁﬁ F%égri Slgnﬂﬂs @M&Eﬁt atﬂ@ullo rg&rﬁéhtr% Fbﬁ 44 includes a

grave around the séreen The

spang ibdesdd oheckupalvbe 'W&slapmg)blﬂmaym@agjmstacbkssetea minimum
pat h 80 an hr ough, t he nnuI us bac le éz%ce .

OFeRSie G Whicho PEMEA! CEH0R% ]pqrnp%ffghrﬂug be Vafte O “provide

p%@ﬁl&é%ibé‘ih OFf thd'&HRERS®Ne WMNEN IHUARhIAGYhARE skspfédt O It may be

performtr atments other than or 'in addltl on to gravel
deatiblagio pumponslycesmgh tement hotfillbéedasnulas 48 ugrtevabout the

GEa R BBos oA kb B B b, babdod Bhmont i
pRPASEE RS e%éé’shmb?‘iiléw ififo fhleQsiy Mfﬂqm@m@m 3n %dek up the

strl ng 22 and into the formation surrounding t
apouker2 8. In semehappicgtions, g shalipwt Welks n@ﬁyorﬁ%ab@wg the blank

o BN o L R 90 20y BUEREE cong

1t oy §dﬁl’pa|;§m|cbh@n§rthé|d$méiﬂingmmaﬂlﬂremwye>ben@ppén & length of
tttug g.gé C??S tahneél fplogélglyl ?c; chcta hsurface location of the well and the upper
cementing port 34 and packer 32 may be omitted

[0041]  After pumping of cement 94 is stopped, the work string 22 is again lifted
a short distance to the position shown in Fig. 5. In this position, the cross over
port 78 is positioned above the seal bore 40 and the seal body 82 below port 78
forms a seal with seal bore 40. Clean fluid may then be circulated down work
string 22, through the port 78 and back up the annulus 26 to clean out any excess
cement. If desired, the circulation may be reversed. The lower cementing port 44
includes a spring loaded check valve which closes when the pumping of cement
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formation surround the screen 68. The present

i nvention provides a convenient systemfor selectively
w@e@emhispacki ng and/ or ot herw se treating the PCT/US2005/035640

production zone surrounding the screen 68. [0039] In

diogs.  FheldHeckOrdive brdvaditBollast QaRbA l?é%?(nnlnk%ftﬁéfbv&é? cementing

nove the cross over port 78 above the sea ore
pmw44bwhé@ﬂ1mvyotlhﬁrlegéﬂ ipbdinggdeanmedseal i ng contact with

54 78.
IDBA215° ey & eriestEisht P afating A RicH i nefBrmd after the
Jrave) pHcRIGOYSEralion.t This @Qelié@eﬂﬁ@ pBUKesdr bB0ardae in the event

renove any remnmal ning grave aCkI ng sl urry or treatin

thatuthe packer 5Besfmmim?ajlstozﬁslllmdaplw%ctsealﬁge%mﬂm%] nce the
F h K
el 92,0 Tubics o e o R RET oy e e g, annutus 90

$8und Bereenr ¢8 lveh 1 pékBRS2 FEiRN Hbm;k/ef iif HesirdPthe apparatus of
osition sleeve shifters above the sleeve val ves 36

gregent inyentign naysbe |emnlwgedot9e°rei@¢twﬁly carvenidirstang than gravel
/ Ef %a&dh%rr ggégsorﬁlgeorrcél ﬁ@viﬂ{OSﬁwt \?/Eg i ? lthézj grnaxgr%alettigns with

packlng po e Wof K string | owere

riitiplpatréermnas Hizonssad below, 4. map bbtdes‘trabm/\!@rc%ment around blank
shifters open the sleeve valves 36 and 46 in the up

PIRRY Sestigns @&%ﬂ%ﬂ RErPNT s 194tfbﬁﬁoslu@t'0nnﬂﬂ¢u<‘§na@1%@ﬂt aﬂ@ gravel
ng &“otﬁé?ecrédtﬁﬁﬁ%?ﬁﬁlf%tpgﬁbrh%d Bltéljn%%éiy gravel packing,

nication wt ower cenenting por
felkaved)b))dgzer&énmag,e‘ellcmm by gra@hpachingy dtb. the seal bores

(P0afoc: Alfer & FomaRt b br0 Ao aneRpGAN Hgs b and 5, and the
v&élloéll’ﬁ)dwgﬂ%’ﬁnhﬁ%a‘()@r%eﬁt Ebasbeut ERBGH irf F?ﬁl%gﬁ\év@ﬂ{ $tring 22

and | ower Cenenting port 44 into the an
ahldetheelnaat asgemblyl 39 maay foleomnncp/adheompmlus‘ms thewaeltls As the

RSB EIA EP G PSP R LYY o, RicRekl.c Ascpe iner

asabivBly 30es HRed Nhebivash Hide B2 @%H}%\/ég de?n $8é s®reen 68 and the
m ni mum pressure at which cenent can be nped t hr ough

flapper walve Gfheloses @SOS/hQMW po&ig-ite Ifca@@thﬁgtme oh#uigHesx control

ek 50 BT BAL B ERSh ek N o€ Sl The

vahelsds g b@é&idr@mld)ﬂa;iﬂ@ veRe!l b offitraydd of ﬂ@iUQJSss 8ontrol device
bel ow the port 34. |If excess cement s punp

t he
VN ERY RE/ORFREM ornﬁemweé* ferBrasctian bvrﬁn%tbgﬁs be@wnsmthe art. As
n?ﬁ% ?BS%mLfﬂFtMSV%QH - af %’rb whik ?ﬁfé‘@bﬁg%%%é%s all thide of the

s nentione ove,

sleeve valves 36, 46 and 58 so that all ports in the outer assembly are closed and
all produced fluids must flow through the gravel pack 92 and screen 68. In this
Fig. 6 configuration, pipe 38 and screen 68 have been properly installed in an
open hole well 10 with a single trip into the well. The screen 68 has been gravel
packed and the blank pipe 38 has been cemented without removing and/or
replacing a work string or any part of a work string. The only surface operations
required are relatively small vertical repositioning, i.e. lifting and lowering the work
string, and flowing of appropriate gravel packing slurry, cement and clean out
fluids.
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pi pe may extend a considerable distance up the well 10
and may replace casing 14. In such applications, the
weems/tispy operation may extend over the | engtCDUS2008035640

%gh%]ma??E% %ﬁgb’tﬁ??e&ﬁg}ﬁ@;%ﬂ% | I%Q/[et %Qs@&ﬁb@Z@ éf fRYpresent

istespioa chrovides womplesappangtug foi selag’rarely pidviding flogheaths through a
Sgltgitanc tott} EOSiLlonkS own in.Fig.. 5 tIntohi(a : d, if

¢ WK, StHip@ 1o gayeL PaF<Ipgy Pe%”PQQ’pB‘EQL{‘%’rH‘e raBGeang and, |
dé%ﬁeé eiﬁhat‘igﬁg Semélgeréncfhbrf%v@ aih s%?é’étlo%ﬁs b\ﬂﬁe(ﬂ’%‘ytth@ %Ildlng seals

forms a seal bore 40. C ean may t
formed betyt/earethedwmrk oling ssel bagy 32, ammtmgealtbmepd@c 5@8 54 and

2 ol veripHS gl M EeRRr .. & bt BP4eCTERLZhy lifting and
levéong)wre" mﬁeffaé%érﬁuwv feldtiel taqhe @@%rdas%@h’ibﬂ,g% og#edmovement
check” val ve whi ch closes when t

f
oééhenm@erowemw i iegsity werfeemed eaiéﬁe §urﬂa§w legaticsnehthe well by

I@.ﬁn erhd; ogr?trjﬂg tb%‘()ﬁcgrk %ﬁ@%%n@)f@%ﬂ@féﬁ%w éeﬁectt HS i Baths could

fsttitesed if ddtrede fttdxagn e eiainnen assemblyf eouid begdrbeitled with
t he gravel packing operation. This is believed to

rrm‘#aiablaep%@kea%mwag@d elows RArEHS. t fiawaves Hieialiernative would
0 oo e PR SR BRI 3 iy anc

efddd:thaf s@n&md/ot appbratwm farl in8atfy and weflating éen péBkeerse rFor this

é)ﬁélkr%,%égé%{t X H'é'l"s‘ggr’%@niéngﬁ%{@@w%ﬂﬁe ?’gBres is preferred

[ﬁ@&ﬂ‘:t I Wh hyre?é‘rgﬁge td ’rHeSﬁgI;Lﬁ"Qg ahl ?PT% Qbé‘\ye?{iew&}ﬁon ki thed apparatus

el t Her case one trip into Is’require
accorimp| tet trenspresett imlentiphe isovikebs agprdcistadsdbdt in alternate

5, I e AL 18, VTR SERPRE ML PR
se@MBHIdsD andl 53" A% S lhelFsd b PRite BNQhglkr 2] BBRY.S TRB%Ingle seal

be perforned alterhately, i.e. gravel packing,
blosé Icouldbroyideeneeali atpveftbelgsarel pagkinoanast 59 dekiheggravel packing

etc.,. 004] After, the nt has been pl ace own .

T3l o1 2nceed, bRl fie ke SRMET R RPEE T dOrd08 Eomenting

O%@%’tl&‘ll eqaedo aHik, &% dfithEi gbal ﬁ)od‘,/h@z WK bet &dj0Sted or the
2 and the inner assenbly 30 may be reéenoved conpl et el

stiueture 1d thepackas S2heay e maskfiashisl foreopaed of dheveas! bo¥e The
AL SiBAGeh Bole) iR, 808, Beslio! Iy TS low use o
dvaikable heompbﬁentsﬁfhrmlcreﬂhee the need for making special purpose
components.

[0046] With reference to Fig. 1, an alternative embodiment will be described.
In the first embodiment, the lower cementing port 44 is used to flow cement into
the annulus 48 and the upper cementing port 36 is used as a return flow path. If
desired, the annulus 48 may be cemented by flowing cement out the upper port 36
into the annulus 48 and using the lower port 44 as a return path. To perform
cementing from the top down, the seal bores 40 and 50 may be located above and
below the port 34 instead of above and below the port 44. In addition, the check
valve in port 44 may be removed. Alternatively, the check valve may be reversed
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fl apper valve 64 closes as shown in Fig. 6. |If another
type of fluid | oss control device is used, e.g. a ball

wWo 2006041825 shi fter may be used to cl ose the val RET/UTIO5/035640
valve 64 may be a ceram c flapper valve, or other type

S LSO A TR DS torg wrc
wonidck dalipiwo ke  thexknwalee i opEn tanly wor & piessug YPedter dhan the

Tl Pt (CrEaRd U TRs et homranuis 8 o fu°Sr unset
CgHen?r PUS 8k (/%Igbd/fodw‘%beﬁkﬁﬂ‘{/ WRERYBhdN % F,ﬁﬁ%@b dReKthe work

2 and screen nthis Fig. 6 configuration, pipe
sBhgpR2 and dbroug® heoss desmpertopErangd uppemickawentingaport 34 with

SYRGIR FETH 68 19 28eBdBR GIoEh JPBaclimaRoog HHSIA i valve would

pRhRt Sfodass BERNoGE B Nthedioddrnpsit d RGN /A the well after
replacing a work string or any part of a work string.

cehmentingys sompketed.oper ati ons required are rel atively

| vertical repositiopi i.e liftin d
(FERA: i o ¢ s PG rgfivet Fomend o8 & v b surrounded
b?r@V@pla%é@kWﬂE 5 |dhgtty of Geredt onbthe?! fiftaR eMthent to act as the flow
| ui ds.[0044] The one trip cenenting and gravel

_r@tacrk:nsgh acbgmbpgmfgotim- t Aebiiging marigialet May pe durkesd in the
B TR B e R I LA L el R AENIR g e

seeIgpNand effectivieubladtk Mowf off carheatbang iatedthel fipd €38, r Elais top down
inflati nglzj packers. The flow path selection Is provided

cBjnarbiegatematye dhistratasiRE e eieRe BNV SRIIAN INRIUSES R Cementing
poRBnd ABaitar A cldisd ?Eél'r be%rgéeﬁ(nﬁ;ﬂ ccﬁﬁ%iné& mﬂf?ldth%o[gég&/er port

vari ous ‘conbi nat ons e selectron Is ma

78i sptysdyl bodyt iB@galtiowl $eleetiviengositieningnedr thees sssbinph8@ allow a
relative to the outer assenbly 28. The novenent of the
CeAMENING SOSRMIAN- i s easily performed at the surface

tio t | fehbn rddig i
[g?fsﬂng @2?;60:]: gr @ﬁn@gﬁlgﬁ ?II(])ﬂF ﬂggl g%?ﬁgé?}q%vééga?%gﬁ gg‘ﬂ{rg applied
threughbiite tonheldsi 26.defefedncEoto Eiganpl shawse thatnthe packer 52 is

assenbl oul d be provided w.th Lnfl atabl ack .
PaBEipBeH RFNREPO APPSR PRt BY prpedt et i Be spacing of
sBAHbErdsestyiahe 3P hAd RAERERGtRAST the WlaN8o8Y s2hehd BRYsover port 78

assenbly in the outer assenbly and an additional step

reaydbe moaiiipaed ta selestivelfapaty saiting grasstireathraigoh e work string 22
&P Ronre RO aRePRG R seRED WEsplBRuell B8 iR sting 22,
th¥ hnitedresfesiements inhthef Wallr@swalt rleeegized to the packer setting
description of the apparatus

pressure may be reduced.

[0049] The figures illustrate a single screen assembly 66 located below the
blank pipe 38. In many wells, there are multiple producing zones and it is
desirable to place a screen in each zone and gravel pack each screen. In
horizontal completions, it is common to have a plurality of screens positioned
along the length of the horizontal portion of the well which may pass through a
single producing zone. In such cases, the apparatus of the present invention may
include a plurality of screen assemblies 66 each including a length of blank pipe
38 and/or 70 and a screen 68, all connected together in series. In one
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according to the present invention, it wll be

appreciated that in alternate enbodi nents, only three
wG@e@b/obsees may be used. For exanpl e the functPONESWNS/035640
seal bores 50 and 54 may be performed with a single
e?ﬁ’@édl%ﬁ? eé@?'?s Bl Sssealy t}ﬁég &wllr%lﬁfryé"é' g§cl&ar5@|and gravel
above e grave packln port 56 for t gr avel

peekinigrupropé matliseal btn@saﬁdsami 6Bglositionkd relatiee i thecpadkey 52 and

PRV et monCes o Bl 02sa0R Pl D A rited by’ Bch screen
aBEEH Koélsé %m%laesremor@so%sm%aI%Vgcbgdp.r@ﬂthe packers

part of t seal bore. The disclosed enbodi nent uses
Heplhaipeocssats eseibesbalbone Brytibealbeoysasste sdlectively inflate each

d h
& 3 APk e B emRaNeLY 5 sptiviann i the ZRESTE H8. When
dil the bcrédhs2hbgé n@één/egrsv@ogam thel bidpk BREcigbathy then be

In the first enbodi nent, the | ower cenenting port 4
desnarded t o fI ow cenent |nto t he annul us 48 and the

IBP8GLS; Lo SRbheferianiane ARubi Robeh, pbEnfifthy oo. the

aé%@mﬁiheQL% hg berphngoted 8}6 Id;rigtﬁs td‘ﬁ&)l@m{’l\cbipés 388 76ndlt may be
usi ng the | ower port 44 as a return path. perf

lei wgblpplﬁrﬁmnbartf@av @sigide e lengins @6@@&19'%%8 560 by for

%%‘é“ﬁig s3Rnfifa PR: Spalf SHUAK, S, Bhdns“of et it se. 7o.
G@he&tmgmbembh #dultiply |dregthe raf\Eoe bétvt/mmmultvme;ecrédfreassembhes

che val ve e rev sedto all Wflowfromt
L:%CC&’@‘F?“EF d?’rYepr}% ingy WPPEY, BNGQWeTL EPERTIRg sE’BFtﬁr?(ff and 44

eWEi' %bl%%éu@'dn@"%(% %ﬁ?%ngm ¥€pihe WRER IO Y)eaéen?entgd. The

pressure greater than Fostatic pressure create
ityert Memb‘ryemmaw\ﬂam banumlsdnanes tosseledtiveafpamsemeotimgnalves and

Thus th d t d
Tl DG UGt o2 PG BB AR ek OGP Bos. over port 78

[0051 UPPAhileefRNbI3@nP Ghventitnhad bahf 1IGstPated PARS %!é‘s@nbed with
to open the check valve. In any case, the check val ve

raiaue@bqotcepelfhlculfar 6wuofur¢$ ahd roethods affuse) dvierapparent that various

I th I [ o
UBRRER 57 Sebip deiEs 15 i ElioE M Litel e mangitin the
s@:@?@@f tH&nnD@ﬁﬂorﬂé‘s B8BErb€ byhé epperdedylafhs.r epl aced

| ength of screen or other filter elenent to act

as the flow return path during cenmenting. A bridging
particul ate may be included in the
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cenent, so that when the cenent reaches the screen the
particulate will plug the screen and effectively bl ock
wo b@woofs2tenent back into the pipe 38. This topCTHUS2005/035640
cenenting alternative illustrates that the present
i nvent)igmd.ncl udes one cenenting port and a pair of
assocl ated seal bores, which conbined with the
cr osWhatrweatdim%® aurdneardionbsidy 82 al | ow sel ecti ve
positioning of the assenbly to allow a cenenting
operation. [0048] In the first enbodi nent, the packer
52 i i h ibhe,a | MS 526; i
Rt ofbnpelPy RiCBRIE, ARt ceH g Facgel HeaSingle trp
cpoyirisirgned bet ween seal bores 50 and 54. By proper

oL R Do WBA VBBl e RO RS s0Al p5nhipment
et ddudnpent 0 sel ectively apply setting

pressure through the work string 22 to the packer 52.
By agpayel mgcliagiiee wellt anchg pressure through the work :

string 22..1 nunber. of e t.s i well 10 whi

are oxpiguatyBe Sl Gl SlrBYRE Ge sork il oy e i Botween
cefibitiag andlga9el pHeRingl gures illustrate a single screen
assenbly 66 | ocated bel ow the bl ank pipe 38. In many
wells, there are nmultiple producing zones and it is

esi Hapl D ' el
% ok 1encpelbartiaintt TEAE et RS R ARl rbRAG the well and
cearemingttioe baleremaeling thd wyrkadtrisg freemntheposll.t i oned al ong
the length of the horizontal portion of the well which

may pass through a single producing zone. In such

asesspt ral: V. ' :
3;':ncl a-dhg @8}0 u?@lc‘?ét";'/lﬁoﬁ% g%?@eﬁég@?eg%ﬁbes éé)ggfgﬁé( cementing.
including a I ength of blank pipe 38 and/or 70 and a
scre 68, . al | connected together.in seriges, In one 13.
So77 N of BT R hemaing wiiiss otese Bre) packing.
may al so include a packer 52 and gravel packing port

56 and seal bores 54 and 62 positioned relative to the
packé methaerchivr ginaleetripoanriplatiopof @ wedll iasiniddamshalat eaanpnising:
Fig. 1..As.noted a Oéﬁ( each ﬁcree ass&nblé may al.so d

i ncl PELOEMING:A ORYPEPaINGQPeRIRR AT HISoVET HAIDH SWorking, an
packejiter He grHvel Pé@@rﬁ;?éFéraﬁ@ﬁPﬁéMiﬁ@@Wﬁarﬁ@Miﬁd@brﬁﬁon in the
used to selectively inflate each
well using the work string.

6. A method for single trip completion of a well in an open hole, comprising:
running a work string into the well,
using the work string to perform a gravel packing operation, and
using the work string to perform a cementing operation without removing

the work string from the well between gravel packing and cementing.

7. The method of claim 6, further comprising:

after performing the cementing operation, removing the work string from the well.
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of the packers 52 and to sequentially gravel pack each

of the screens 68. When all the screens have been
wa@e@sohispacked, the bl ank pipe 38 may then be PeTER1088035640

[ 0050] In another enbodi ment having multiple screen

asseqpLi ! i L ESHoriiGridIRY rBfni A ifo the well
81 eng?ﬁé rﬁ‘?thg)ﬁa%ia%llr@??zg@é?ro. I‘?rlgn@% rb'zmggg? ‘rgg%%e It 0 e we
chlmed tathenvark $thinge out si de the | engths of bl ank pipe

38, 70, by for exanple, cenenting the annuli around

such lengths of blank pipe 38, 70. Cenmenting of such

oIl L AL netRBE!dNRIn ©)\RferBRl MBRGeIMbHbRSSS éﬁrug Br cased portion

asse ies may be acconplished by providing upper and
ahdsdowereurcdsatgpqrion Sughermemumadsiagid seal bores 40 and

50 for each length of pipe which is to be cenented. ,
RN 8T eRB TP ey P HENG B GBSt PPURED 19 8 et ifiblank pipe

opef heNFSHishshg/al ves and flow cenent into the various

annultlﬁ as gscrq/bed above. [0051] While the present
positiening dne lsareeneassanblydn et wecased riwtion obde well hwith the blank

reference t rticul ar structur . e f ,
|+ Pt Bendnd oL He Sredl £16h1EERe BRMiTEoRE . Uoe
gRfel ¥atieRg aRnnsiudstweeh the streeRaridtaeaiel, aay be made
within the scope of the invention as covered by the

cameatiae andraulis. twersthanpignkpipe pad theawebur i nventi on
is: 1. A nethod for gravel packing and cenenting a

well in a single trip, conprising: running into the
10el | Appwkdtls fordredtrip @rawel paoking adedentevttinigngf sewell, moeprising:
and cenenting, equi pnent, grave|l] packing the well, and

ook RAFHIBY EFBIPRRENT oAl AMEHB SR t he work string
; neen ?{E‘W j -and gravel packing. 2.
céﬁ%m&é@%ggﬁ@erﬁ%\l m 1?r? urt{%g{gggﬁ‘pri sing, after
thgy grnde! packinggeduipmenat bndrebnoentiegt equjptrieat weldctively operable in
renmoving the work stri fromthe well. 3. The nethod
o " toRPARA. 10 RSIEN RO ABE Wi 7 oo N At B TVl of the
cenﬁ,g];k'%m 4rord 0% Wef hod of claim 1, wherein cementing
occurs eP%re gravel packing.
11. The apparatus of claim 10, wherein the gravel packing equipment
comprises an inner assembly and an outer assembly, the inner assembly and
outer assembly movable with respect to each other to a position at which the

gravel packing equipment is operable to perform a gravel packing operation.

12.  The apparatus of claim 11, wherein the cementing equipment comprises an
inner assembly and an outer assembly, the inner assembly and outer assembly
movable with respect to each other to a position at which the cementing

equipment is operable to perform a cementing operation.

13.  The apparatus of claim 12, wherein the gravel packing inner assembly and
the cementing inner assembly comprise one inner assembly movable to a position

relative to the gravel packing outer assembly at which the gravel packing

16



5. A nethod for single trip conpletion of a well in an

open hol e, conprising: performng a gravel packing
wop@catiseh in the well using a work string, anPCHUSEN5/035640

the gravel packing operation, performng a cenenting

RS A e e YR i Cand maratle o @

poslten oalativeé donthe rcwmerlt@ga owtﬂrkassembb' iaht whiche thvee| dgmenting

using the work sﬁqri ng to perf ob %vel packi ng

eSiynaentds opgrRpl, rARA FEMENEPY PR per f or m a

cenenting operation w thout renoving the work string

fromthe well between gravel packing and cenenting. 7.

The nitehapparfated af midm fGr whereioother gedvey: paa:kingr equipment and

RO ABieCPRo B et WBIK of RBITLprie in FoliRiation

conprising running a screen into the well coupled to
the work string. 9. The nethod of claim6, wherein the
el | Themappsesiuarofupleim d4sedgseint Borotion af | theegravel packing

t furth ing: i .
SO5ERER, BEN i entl B BRI Bl PBhofBYTE) M BETA°Y arave
gRlcRin denBguitzBioh R@AVRIKesthénting, cdmgutaiti@ni. ng the screen
assenmbly I'n the uncased portion of the well, with the

bl ank pi pe extending fromthe screen to the cased

’Iﬁz;t glﬁée%%oég%@sv}ﬁl élaln‘F hE g a%ﬂnc!ﬂe”@a@@l Mﬁ# 399 EH’%%‘F fheludes

cenenting an a

doﬁirw@anﬁlaamémpipemmlmd ith ke werkbn. 10. Apparatus for
one trip gravel packing and cenenting of a well,

conpri sing: gravel packing equi prent carried on a work

1sftr| Wweﬁﬁgﬁg’ﬁé’f% n&orﬁ §h d on the work

string, avel ng eq i pment and cenenti ng
e&quu@nmtsesﬂil;ecbnmbmgoaeflrstbd:ememtlrrgespdrmw Iaogravel packing port

Pgﬁ{gtplgﬁgégg %0\% Wotrrgtl %tsrrnlfeﬂg p@’tv\@\l\%rstlmneq-@ahng surface

appangkidae®iagohve! felfist MBRIEALA tﬂ!ﬁt Qé %\é@bncﬂ’%ﬂférngealmg surface

equi pment conprises an i nner assenbly and an outer

ass @obitipned heclownthe dissieadingntingl port, a third inner sealing surface
positioned above the gravel packing port, and a fourth inner sealing surface
positioned below the gravel packing port; and

an inner assembly carried within the outer assembly comprising, a port and a seal
body extending above and below the port, the seal body forming fluid seals

with the inner sealing surfaces.

18. The apparatus of claim 17, wherein the second and third inner sealing

surfaces comprise a single inner sealing surface.
19.  The apparatus of claim 17, wherein the inner assembly is positioned so that

the seal body forms fluid seals with the third and fourth inner sealing surfaces and

the inner assembly port is in fluid communication with the gravel packing port.
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outer assenbly novable with respect to each other to a
position at which the gravel packing equi pnent is
wop@cablsest o perform a gravel packing operati oPCT/LI22005/035640
The apparatus of claim 11, wherein the cenenting
gaui i 809BIY | i
2891 ARB o SPARE oF BRI 7L IRBIoI R3S HY c80ng 0 bSiionod so th
thmsr@ddlbedwfdsmns ﬁmdesetalstwutreﬁtemret &mat secoral iposi $éalingaaurfaces and

whj ch th t t l e .t
L R L T e
wherein the gravel packing inner assenbly and the

cementing inner assenbly conprise one inner assenbly
2rrovafhe apcpaeatpsef tiaom 17eWheraie theinnee agsemely ipaositiaged so that

out er  ass t. mhl r.a equi nt i.s
e 5007 0 e bl dt e BB Bl SElEST AR T e inner
a@é’rﬂﬁkepdrpaﬁd ﬂféslhhépassfe%@y ipBet i& ¢ Al cORRMMICAEbPWE an

asse whi ch the cenentlng equi prent i s operable
anoukuerbfe@wmratheemﬁt Pegeroplyeaditba inner. asw@ba/ppar atus of

claim 10, wherein the gravel packing equi pnent and

cementing equi pment are supported by the work string

Qn a Thegpar#0s of elirati7owhetdin tHdmnaPBasahbly i9bositishad so that

wherein a portion of the gravel packing equi pnent

th@aeai Sy forngs @cﬁlt,uqoaifaa’qwlté\rtbeémipmqr&?abpg ﬁh@‘a%below\htha inner

APl I SRR AR SRRt
ahhelughaieberp drkoutgr assembigrzindi thelintkersasgemblyeen and a

wash pi pe positioned in the screen. 17. A well
conpl eti on apparatus, conprising: an outer assenbly

%O”pﬁ*hé'éﬂ)g)a?atﬁgr aﬁ"ﬁ”ﬁnm rf&BH Wﬁtéﬁgél@f%arrwgﬁﬂﬁ’eouter

ort posirtione owtﬁe rst g port, a
a&semblylatrwe tbears;tm:grrmrtmgqmmom t| oned above the first
cementing port, a second inner sealing surface
positioned below the first cementing port, a third

Jynne ‘Th% gaP&u§ bf E%?rﬁ 1F7°ﬁlr’éHé? %%quﬁ\#émgea bQ@K&rc%Yﬁ‘éd on the outer

packi ng and a fourth I nner sealing surface
agesinblydreddebr tumfitsh eepeatied ppeckidriye goavel pankingmortaner
assenbly carried within the outer assenbly conpri sing,
a port and a seal body extendi ng above and bel ow t he

280" It Thb%p‘é%i’ths e epirh @amvmgrdih whél irFRrLSs&bl it PBsitibA&d so that
seal i ng surfaces.
the seal b%dy forms fluid seals with the second and third inner sealing surface and

the inner assembly port is in fluid communication with the packer.

26. The apparatus of claim 17, wherein the outer assembly further comprises a

screen positioned below the gravel packing port.

27.  The apparatus of claim 26, wherein the inner assembly further comprises a
wash pipe carried below the inner assembly port and positioned within the screen
when the inner assembly is positioned to place the inner assembly port in fluid

communication with the gravel packing port.
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18. The apparatus of claim17, wherein the second and
third inner sealing surfaces conprise a single inner
wae@biomg2sur f ace. 19. The apparatus of cl ai m 1FCT/US2005/035640
wherein the inner assenbly is positioned so that the
ogeal T*H%d%ﬁpfa?ét% of *:I‘éirﬁ 2Fe@herdth ke Bﬂfértag’sérﬁgﬁrfgrtﬁéﬂédrﬁprises a
I'nner seal'i’ng surfaces and the inner assenbly port Is
fluid lb$siconteal Meviteqatsitmmedi abovetibe goweal theawasmpipe extends
ort.20. The apparatys .of claiym 17, wherein the ipner.
BuaR IS 191 TS etoh davIEs Wit PeniEHalpe By e Nihin the
stide gaHS%éngtl&é &htfdl tisbica Ml agSsendo cRBE wRGRheNgash pipe is
surfaces and the 1 nner assenbly port is in fluid
reraovedhiroat thersoneeérh the first cementing port. 2 1. The
apparatus of claim17, wherein the inner assenbly is
positioned so that the seal body forns a fluid seal

291 t hThaesdirkitls ioh BRm SITalinegein Whé aGRr BBE&WbR/Tarth8N&mprises a
assenbly port and the inner assenbly port is in fluid
seocondipementingpoitt h an annul us between the outer

assenbly and the inner assenbly. 22. The apparatus of
claim17, wherein the inner assenbly is positioned so
3bhat Theeaeedtub o klaira g6 whetditiitife s6edndtdhehtir®y port &

I nner sealing surface below the inner assenbly port
pafifoned abﬁh‘ég’l%@fgb@@m?n@tﬁ POits in fluid comunication

wi th an annul us between the outer assenbly and the

i nner assenbly. 23. The apparatus of claim 17, further
3aonpiTihel apparatns ok ekaim 29 ivkerain thé secaridecernsstitgoport is

above the first cenmenting port. 24. The apparatus of
pepiipRed pelow therfist ARG PRjt-a packer carried on the

outer assenbly between the first cenmenting port and

the gravel packing port. 25. The apparatus of claim

324, \itherapparathe of olaém 135 sdebdin the fipsd seneatieg ped andahe gravel
the seal body forps fluid seals with the second and

PERKIPG PORRAC PiRESAY3Mee and the inner assenbly

port is in fluid conmunication with the packer. 26.

The apparatus of claim 17, wherein the outer assenbly

3Bur t Adwe appapatus of clairs G2ewiepasitihé tmed absdroblytdompyiseeedt least

oRR SV el e BRI Bhe PN Eng ) Bl vane
a&é{tﬁé BFa\RE bavkihd BottVaRle iATESHIHSE BAhbVENENtFThs irtedssembly.

inN the screen when the inner assenbly is
positioned to place the inner assenbly port in fluid

G ppar R sl Held 7Rt Er BARESRR ZPLaEn ffr

abbérmbRgs eoMioteE®gather in series.

35. A method for completing a well, comprising:

positioning in a well an assembly comprising an outer assembly comprising a first
cementing port, a gravel packing port positioned below the first cementing
port, a first inner sealing surface positioned below the gravel packing port,
and a second inner sealing surface positioned above the gravel packing port

and an inner assembly carried within the outer assembly, the inner assembly
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fluid |l oss control device positioned above the screen,

the wash pi pe extends through the fluid |loss contro
walewcoeisehien t he wash pipe is positioned w thi PCT/082005/035640

screen and the fluid | oss control device is adapted

scr eléﬁ&?sé@ge%pg SE@?%F%?P Pﬂgléﬁéﬁgg a{/\/ﬁg?eéﬂ?}epﬁlgw the inner

OUtﬁse&ﬂﬂyfgbhythfelHdah pody sizpd its &saa seealomith trensss! boges;
ort he apparatus of claim?29, wherein t

6 ecEnEn BFog B0 B SroRe IO al WAy ha Reslpady forms fluid
S\ﬁr?éétlé ﬂ/ﬁn RRE tnrs’t% seEBﬁ ﬂfﬂ{é'i‘rs% Qs é‘ﬂc?ﬁg ner assembly
erel n as

& 3econd cenen ort S positione
thepc\fl\rlf1 issh ﬂu&jmhh ;[rmnguqatxon wn&ﬂhe'@n&veimaaklagmrbhndl ai m
17 erein the fjrst cementing port and the gravel
pm'ﬂ%a&ﬁveé@@ﬁm@cﬁﬁ?{?% a val ve. 33. The gppar at us
of claim 32, wherein the inner assenbly conprises at
| east one shifter adapted to selectively open and
36! os&he hmethads tof celaiemt3 5 gfupidwer, wluev@nam toueergaambly further

olArER o 8 LB orssealtg S ERRR RO TR (HIGY g A1t Grpgeng port

aﬁ@rﬂ’rfgéﬁtﬁ‘%ﬁerp%éélﬁ{g tsMer(f:e Pésffonedsspdld @ TRENEEMRAting port,
together in series . A method for conpleting a

fw@ierpommpmg& ng: p03| tioning in a well an assenbly

conpri sing,an outer a

cemeMAVHY P& et as§,reg1 Op%%%?ﬁ?%%ﬁm%o@b?h oFrsllé geglasty forms
fitinesdald with @6 eHIEd 86d RSUTth indef bealing surticesesid the inner assembly

surface positioned bel ow the gravel FaCkl ng port, and

part éeindhuid mﬁ@aurn@%uanvytfwhefla\a/@r peReniemBarta®ile the

BB R it o7 | e o

assenbl yconpri sing, a port and a seal body ext endi ng
above and bel ow t he i nner assenbly port, e ﬁal bod

31 2 edhanetoeh of e 3 Vhoraia (B8 ALt HoRgsEM i Rmprises a
I
SR oAnERT Yalt® pBsioned PO it ?@%e%%ﬁ@e%%ﬁ%s.eﬁner

seallng surfaces and the inner assenbly port is in

fluid t h th
3§elrJ:° Eh%orggyf’g)ld;q aé}%l?n Ewhf%eelagéavel gscslgm y%)rrtft]ér gomprlses a

second cementing valve positioned below the first cementing valve.

39. The method of claim 35, further comprising moving the inner assembly to a
third position at which the seal body forms a fluid seal with the second inner
sealing surface below the inner assembly port and the inner assembly port is in
fluid communication with an annulus between the outer assembly and the inner
assembly; and

circulating clean fluid through the inner assembly port.

40. The method of claim 36, further comprising moving the inner assembly to a
fourth position at which the seal body form a fluid seal with the fourth inner sealing

surface below the inner assembly port and the inner assembly port is in fluid
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36. The nethod of claim35, further, wherein the outer
assenbly further conprises a third inner sealing

WG anobae2posi ti oned bel ow the first cenenti ng POT/USENH035640
a fourth inner sealing surface positioned above the

rst . nti. or, r 0 [ :
iR SR el HABeEFOTRE (HED BB A the inner
absshibfyorng fluid seals with the third and fourth inner
sealing surfaces and the inner assenbly port is in
cirewlating slean diuichthrenghhen gy YP8Henting port: and
performng a cenenting operation. 37. The nethod of
clai m 35, wherein the outer assenbly further conprises
43. sedbedmetioenbdf oigim &85y dunbloar ¢coropresinglinstellinhe paclksr above the
cenenting _ val ve. 38. The nethod of claim 35 wherein
UPRET GRBNIRG BERBEpNG T IR L 28t ShiEhaaaIis
cementing val ve positioned below the first cenenting
val ve. 39. The nethod of claim 35, further conprising
4@ovi riphe nesthodief chaised®l further aomiprisigpostatlingna packrn eelow the
the seal .bod or flu,d seal with.the second inngr
i apPRENLRS 1 ik BB GRe i Eavel s bafiNg R iodgefindie outer
dsBBRbIASREA NS P! s in fluid comunication with an
annul us between the outer assenbly and the inner
assenbly; and circulating clean fluid through the

i,nner, assenbl rt. 40 -alm.36,
“Pur t HEP @gwgfﬁa'%déi’ E'ﬂ-trﬁedgli 'ﬁf!nﬁe)s%qgg%oé}ﬁ@ @Het @‘”&r assembly to
pogiibh hatReIsith itee sabl BB Forbriefisie alealyodith fthe egohd wind third inner
seal with the fourth inner sealing surface bel ow the

sealing sHgaeemHrpd e tinagrdassambliy issifciel \cosntnication, with the
f1.ui nication with an annul us between the outer
p&%@%ﬁ%ﬁgngnd the inner assenbly; and circulating clean

f | usdttihgrtbeghckdre i nner assenbly port. 4 1. The nethod

of claim 35, further conprising installing a packer

above the upper cenenting port between the outer

4%23 €AY bR ot Blalm G55 WiHre ZmeT&ﬁeFEE{%ﬁblg‘;ﬁ%ﬂﬁér?g a screen

further conprising installing a pac
Iddated bekwetitd ggvebpaciamgl pakipsied te inmeawskepdbkeorgppises a wash

h I . | .. , "
p?;% Egsei’gorge wﬁHitnqane %gfc,e%rg]bw enaﬁwde I%ngre asse?noglyel3 is in the first position.

45.  The method of claim 44, wherein the outer assembly comprises a fluid loss
control device above the screen, further comprising removing the wash pipe from

the screen and closing the fluid loss control device.

46. The method of claim 36, wherein each of the gravel packing port, and the
first cementing port further comprise a valve and the inner assembly comprises at
least one shifter for moving the valves between open and closed positions, further
comprising after performing the gravel packing operation, moving the inner
assembly to close the gravel packing port valve and to open the first cementing

port valve.
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43. The nethod of claim42, further conprising noving
the inner assenbly to position at which the seal body

wo evoaw4fuii d seals with the second and third i POEUS2005/035640
seal ing surfaces and the inner assenbly port is in

" ‘"‘I“ LI"I » AU LT st sl Shiadd U Tl . H I .
4] oSS O Rl A i oitfio, AR pBROHAG the Eomenting
opSratioh) ynoumpthe dsnexr asseesly Itocclosel thelfost thmegtiay @ort sleeve
packi ng port, and the inner assenbly conprises a wash
vg¥®e positioned within the screen when the inner
assenbly is in the first position. 45. The nethod of
clai m44, wherein the outer assenbly conprises a fluid
48 0ssThenhethoddel claém almweherein the essembly thmprises a plurality of
conprising re ing the wash pipe,fromthe screen and
ouies ASgMBiES 1 TUANG" OBWNEti, MoV fie, BNl gSsEN R R of the
pI?lfr&(lJﬁ)l( %f 'E}Lﬁép 24680 8lidy 8A¢ rbé?forﬁwhﬁ% @' gkl paskihgPrBeéds at each
an he Tirst cenenting port further conprise a valve
oated asbemblyner assenbly conprises at | east one shifter
for noving the val ves between open and cl osed
positions, further conprising after performng the
497 a6l mBfeK SFLISREBEL WRSkINTNE A8sdriistly i donesrisesse plalrality of outer
cl ose the gravel packing port valve and to open the )
assarsbliese fwthdrmeprpising alovigithe imRer Assatollyde eschiahtlag plurality

urt her conprisi . per ' t

ob bk arssnOR e o @Hifi aR Gk b FEEH ot assemby
first cenmenting port sleeve valve. 48. The nethod of
claim 35, wherein the assenbly conprises a plurality
of outer assenblies, further conprising noving the

i nner assenbly to each of the plurality of outer
assenblies and perform ng a gravel packing process at
each outer assenbly. 49. The nethod of clai m 36,
wherein the assenbly conprises a plurality of outer
assenblies, further conprising noving the inner
assenbly to each of the plurality of outer assenblies
and performng a cenenting process at each outer
assenbl y.
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