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gravel packing operation and a cementing operation
with a single assenbly run into a well in a single
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o) produced fluids. Filters, e.g. sand
4@@4 ﬁét @phg%nl y installed in well bor es and
gravel paCked:{EEI@ERENOHTOlA MICROFIOEE APRERGNY in the

produced fluids. [0006] The portion of the well above
t[pl@:ﬂ dﬂ@ﬁq{’gﬂ”ﬁﬁﬂl%tl on is usually lined wth a steel

casing. The annul usFlp@‘ IIIEGFNQEW@ and the wel |
ed Wi

bore is normally h~cenent . en a screen is
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SRR T SrorB RGeS s Sustemy i dreOd fBT BBRBIINg: & gravel
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produced fluids from screen to the cased
Mﬁ"tlnﬁrﬁl'lgiefﬂﬁ?e well. At least a portion of the annulus

bet ween the bl an the casing

is normally fil |§‘é%&ﬁ@2'q932ﬁ$méﬁ@ﬁ bl ank pi pe
00D5ICr eBih ash ywélis apd aclerancbripletdd avithul gy o‘deﬂwmfe in
| ui ds around the bl ank pipe. [0Q07]. Thus, a well

dbrpnsaiidated; moawwéwmﬂslpes £ORkINIRG Aneg andRAndewhish tfiowg with
fluids produced from the formations. The sand in the produced fluids can abrade

and otherwise damage fubing, pumps, etc. and must be removed from the
produced fluids. Filters, e.g. sand screens, are commonly instalted in well bores
and gravel packed to filter out the fines and sand in the produced fluids.

[0008] The portion of the well above the producing formation is usually lined
with a steef 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 fiuids 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 b!ock*annular flow of fiuids 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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gravel packing operation and a cenenting operation.

Both of these conpletion 1 WO 2006/041825

PCT/ US2005/ 035640 operations are well known. However,

t hese operations have typically been perfornmed using
WR120068F 825 et s of equi pment run into the wel | P&I/US2005/035640
different tinmes. For exanple, a length of blank pipe
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screen an es a val ved cenenti

AR bR 7 EEAEN P3P fing ShelfH el BceisTR dhreprifia singe

pirpe. The outer assenbly al so includes inner sealing
surfaces posi ti oned bel ow and above the gravel packing
hndmsBige eraprimentwthen @poarais | lﬁglug@ﬁ tan [@d&lo]aaSﬁmbly

d
mﬁ“@d Tt o BarfERe 3 oatGbrt Thelne Sombly ingludes a
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ter assenbly inner sealing surfaces
%@%lgwaﬁ%é%%gﬁﬁ ‘avel packing port to allow flow
of00d0RVeln onaekibodiraént! the Agpaeatas indleded &Y RinePaskdrildly carried
port. In a second inner assenbly
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.



position, the outer sealing surface mates with outer
assenbly sealing surfaces below and above the

cenmenting port to allow flow of cenent through the
cenenting port. 2 WD 2006/ 041825 PCT/ US2005/ 035640
WO0QRa0s041825 one enbodi ment, the inner assenblyPREPSHESN35640
positioned to place the inner assenbly port above the
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gcilj%\(l;o% n—gggrit( ir%ogq?(sﬁftﬂ'&eg%{ Eﬁ@gml\éﬁéw %ﬁo ﬁat'ilatflu?é] Iofsgrcontrol
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T ustrates | HBRIEROESRE TN %%ZT%%'M\&H%EL nner
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eanhbntiment ad pasglonéd i ahwelhenlmparaasnsehblgfawl packing and
cenentjng position. [0018] Fig. 5 illustrates the
SFRIORNMRENt of Fig. 1, with the inner assenbly in a

bes| at Fi@@ﬂﬁ%trbte@ﬂh@%hﬂfodﬁﬁéfﬁ'ﬂf'ﬁtg 1, W]tﬁ&e leréB -as8embly in a

qul ustrat &s the enbodi nent of i nner
agyavefipiagking position.

[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. & 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 bé
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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renmoved. DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS [0020] Various elenents of the enbodi nents
are described with reference to their nornmal positions
when used in a borehole. For exanple, a screen may be

ViR 2WrPH8Y as bei ng bel ow or downhol e from a BEHYSWOT3S640
For vertical wells, the screen will actually be
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| f. a.h | well. Th dt h
Spcal ek e e AluPEEEH TS Call v not the same i
gbo22]adi @émdntrr@zipemmns[uﬂa&?én ARiedliprientaRedddt Utk dperations

wel | and equi Errent used for such operations are
FER epaemally W@l' NEMBihthe il eanplelan fi %n‘;ﬂ qanesdl, Heaayipment

HoES% ot 538 BAGATSMcn PR 4P BB Bofi8huon
i strirgy tatn) maumtmss betiveen iz G -su'ﬂﬁilng ot mher p||fmztd bhler element and
Fombl 15 echel ETprareyy Bkt wEngs Ml P AgiRg Lk, completon
%@'e@&' % eﬁuu?ﬂn@n’c 8%6 mclﬁﬁ'@s Q%E&H%W ﬁétﬁofok MeidusiSsiaded by
return tlow pa l uid displaced cenent during

tapEnand ﬁﬁnmg ﬂi@ Q@pmng @nerampamckﬁamaw@ew@d hedwerrethe work

B0 o5 B, A S 6l bBBti i o pf ¥ s
stiatwm thedvdrk etringsinddhe casieg, linet, &te.[ 0023] . G avgl f
pmren use or

3081”5 e prdina chelascganir al woll ekl SRvBIR wseRdor such
s ogenidr a1 vg! Kl oRigment iser el
Qip)eré‘lﬁn'nk I8 GehéaIy Wef kfowhirFPBRIISH&H 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 inciudes 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 posmoned for a gravel
packing operatlon 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
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gravel packing assenbly may be considered to include a
screen or other filter elenent and | ength of bl ank

pi pe extending fromthe screen, both of which are to
be installed in a well, as well as equipnent for

POL9541835 gr avel pack around the screen in tReE/HSRHUS/35640

The gravel packing equi pnment typically includes a work
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"Rl cBhidrag a‘r@rsuﬁamaczﬁmémqﬁbmafee@ﬁ%?@mcludfﬁqam bip8, pR¥uction

be any known pi pe have the necessary strength and size

t ibipg, etc. The work string 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 th(? 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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| onered into and renoved froma well 10 to position

equi pnent in the well, flow materials into or fromthe
wel | for various known operations, etc. A work string

22 may conprise any suitable oilfield tubular elenment
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P . [ ti

i S oBBRSE ol PAmie RIS e ENOBoR R %Eé%#ﬁbﬁ;s a liner
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preferred embodi nent er 32 provides a
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3 Bl BT GE Y, TRV S B, o320k on
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all ow ng the port 34 to_be , sel ectlvely opened
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of twenty-three pounds per foot. The | ength of pipe 38

rdigtanee &bl et well d8sand passibly 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 p'resent
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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the di stance fromthe casing shoe 18 to the producing
formation or the required position of screens. The

pipe 38 will typically pass through curved or devi ated
portions of the well 10 and may be of considerable
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peft gown, holert @NOﬂ&fﬁ%loapf theowalbet l&f@h@iﬁ 95 a%&!mr@ah}a‘)fe 62 is

J% %f 3EB¥'O§§QH?)%§ dBé;'S\ﬁ'tﬁef%%e?l ?gﬁg‘n%f‘ js18c: Srti gq’bépsgr valve 64.

SiVhieata ﬂamerf\calveeb‘dmsl esed‘ irt thes embadiment, ether ﬂUlld Ibﬁ control
ri,zont al eal bore 50 is

mented is. h b cond .

cgqyg:legde Bef Bﬂ,?i"ﬂ}ée JB7Y gfl‘fseig@gﬁfe An ext ernal casing
OOBE SR dchediPaBi@fibifes®Vs Idtatsrealil aralfiapssevdife 64, The
screen assembly includes a screen 68 which may be any conventionat 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 smailer diameter than the pipe 38, as illustrated. In some
embodlments 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
7



Bel ow t he packer 52 is located a third seal bore 54.

Bel ow seal bore 54 is located a valved gravel packing
port 56. The port 56 includes a. sleeve valve 58 which

is preferably in its open position when the assenbl
WO2006/04182% in the well. The port 56 preferab??T/UWPifféé@“
an outer shroud 60 which directs fluids flow ng out of
preleiase Site doten absdmbly @8 thewash sinng22tdreeviht lpacker 32 is set.

Pﬂliee%g}a?aé%m@\ég%wdtegé l as,begéf %Qll' glgerﬁlgg;s Ig%\é g:ﬂlggngbtﬁleos%eve
f | - . - iy

iIs e i ment, _rfIU|dIoss contro evl ces,
elQy. The inakt asssimbdy 3®rmcl}w@3@©‘ds$dved assamally sho@s generally at 76.

ol FREEOEE Bt A T e Ralinh SRR P dpwrRah 24
BRrcUgh RSB 22N ak ab iMiIGTEsaTiow HRBE80 ifAE ComriuRica®ibn with
filters, such as slotted pipe or perforated pipe, nay

Hhe flowaath 36 gbaveepagkesd2een 68 if desired. Above screen

osfl' 08 cfbobb g AFeld cIFRpGELrh I o ER o8 unt o
regaé body) 8Resktdrliref alsovel ared bdloantbiegrort HaN Theeseal pait 32, may be

JRBed A SURIEeTERL SOV ARVES FETHEY O SRROEHENgs on it
dmﬁaﬁ&;o%cga The %lu@r%abpgfkﬁé-elés@&ﬁé&c Jﬁgﬂsl mgg Efaatsli?lrtltlg greater,

asse I ncludes a packer setting too
UpP .00 to 0620kt greates, than khe innen dispetermidhe sedl tiares 40, 50,

set .t.he packer .32 and to 7 6/0 5 .
b B30 o8 aBa B nta e el bBimsCs 0 REE ek 58 PRy poishe
trigtaninner Surfaces, %2?04120 evithwhphCéih Sigstofmesigtrings T8y form fluid
i nner assenbly includes shifters, e. or Qqpenin

L uae g. 74, f P g
digit sealsi Hyan alteraptive discupged abows the ngnstases of spal bores 40,
i I ' v, i h Y1 A | :
TG %4 SRR el Himiel BY iisicyibhc Abimitfs ich S Kiipgs. n tis
slenwmetiye ntheaeblybady §5 mayToenprisessbyvameia slewdeutinga polished

Rl 1388, vl o §UIss Cirpotaf Sopit afer 4 B3 Baehdigmeter

| 6F thé BlagtonHEEKRaktS %‘rn%$ the fhhér ééa(ﬂh\g Bafedbe 3PP Eof the seal
packer 32. g‘?OBS] On a cylindrical oufer surface of
4

dases §0e 60,784 iapd @2 r inegithersease, the sealrbodydd maydprsAiuid tight
SR 2001 B0 GE86 54 B o3 1t B e
deat body §2.0The baasl thoag 82chasi sudficiant lergth alborecsndsbelbwdiee port 78

B o e S ol 40 51850 S L e Wl bores 54
thred haht 38fk thhamet er of the seal bores 40, 50,

[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 stt:ing 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,



54 and 62. In this enbodi nent, the seal bores 40, 50,
54 and 62 have polished netal inner surfaces, e.g. 42,
with which such elastoneric rings may formfluid tight
seals. In an alternative di scussed above, the inner

WORY040882%f seal bores 40, 50, 54 and 62 ar ECTESHE0I5A0

el astoneric el enents such as Orings. In this
aj00d6hat invibe romnim pnsailonksb\oymfilz Figay, ﬂmmossevewrployt 7@ idacaked at

ve_ havin out er urface h i.n 0
& TSt Rarhd o2t 1R el BACHET oo Shn it s Bty 82
télfht@it@ﬂiepm 'b%rc—?B?'&fH Shovey ﬁﬁmgelblﬂﬁpdrﬂ‘?grbléﬁéﬂ] B flow into or
surfaces, e. of the seal bores 40, 50, 54 and

gaut af rﬁheeppﬁa da@@ therkeallsais ipdiRces theriigw fpatm24 ueuisalated from

2 v RE Al ub 82 after BFEERrs s gRa 2 fpdbrossure

sindhe boliu$26 hay wuhtrcasahio det ngblkerfﬂzomg illasipated iroMigh 266,
port_78 _to formseals wth seal gqh 40 and 58 at the
JSAR8TL | nEhRHER Af e aPparatyRPldsios 4l a- 1 wilkze desgihed wifReference

ttbrﬁ%%[ZQ@3 of i béﬁf\%l:sn@?tanﬁ@?tl‘l% %Ifn \Aﬂﬁcﬁé‘gf%wn in_ Fig. 2, the

asse conprises a was exte
tlhnexugmg B@pEsrbetrépasiticriant for gtwelsmcﬁ(mg the scieet 3] B;ni:ftmg the

th nbl
Sl stift 22 (el oS Va8 kb B phsiiPed v i borftaunication
7ot vy B oA o sty 2

éiwssw bpres| &4 and 82 pbaye@nd helow qregsaxer pork €8 trwaoectwely

|
TR I A
p‘zﬁ lanﬂéthrmlghh:mrug&dartdOthSSt inéo t}t&aak&m!usﬂo ARsdn typieal gravel
B P e B R Ao e SRy HS e Sosmir 85 ot P cliate

20466 bE83Rd %Ekmm folR@3fhvél path 62 ra%].l Adthe screen

position shown in Fig. Cross over port 'S

| &% af be liawid poktion| fdmo@rmmﬂte wash piperdst, @zcmgm @WSBh‘eerg)eéiwéD and

ABFABIehiuds 26 288 & Ba sl Bt R ng et 11 ow
i [0088Jor Inothe Fig.t decapdigliraliGn, Bre @rdsent bldntiBe may il used to

pl 61%2’ the flow path 24 is isgl ated fr? t.he annul us
@ ERATells otser hapar '%@QQ@'HP do (gevs ﬁ@c'ﬂ% PhERBE cases it
r e
ey POCRELESEE o bl BB Tgreth (EPoliloifiter PERRSRCBLL Pay
Mdeﬁlrableetowp‘arratauethof trEatmant $ucah as dcidizing vduchi spired 8owing
he pac 2 and

£ e BB LR Bk SPing g e e sty RS R e, ey 8.
gg tﬁgﬂq?% fclﬁ’gigﬁrdllbﬁ Nl fredtirgy fui¢ Imaialsk loged @BWAGhE DIk string
22 and pumped mto 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 freating 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



work string 22, the cross over port 78 may be
positioned in fluid comunication wth the gravel
packi ng port 56. This is achieved by positioning sea

%gd 82 to contact the seal bores 54 and 62 above and
128 %8B3sover port 78 respectively. A graP&T/USAWRPIG0

slurry 88 nay..t hen .be f.lowed fromthe surface down work
sorémgve agy eemiaihingaquae! packing Suamor reatingfuid from the@nnulus 26

annul uE g' ﬁ in typical gravel packing, the liquid
g slurry flows through screen 68 and the

F{9040]C ul lﬂt Fﬁg £ W@ﬂi stAhg 22Mas bRaA ‘fﬁodé’cl%@gfﬁéitiéﬁ f&océrﬁentmg
form’a gravel pack 92 around the screen liq

pbe thieg 38| aheveutber prckandi. piThe verk siitddghhas bg@b\ﬁeat In‘ted to

EBleR ERe ShRbR;ovboBsafoie TaitSs:Pg it 6. "Bufty ¢ fring

copebatinr ainbtier shifterprefeeatily imo\ent ihensiesye 58 s elbsé cthe gravel
performtreatnents other than or in addition to gravel

ASKEQOT 9.5 B0 Wosle sEINg22 Irdhemiowesd tntiorRasition Sppdn Fig.
RBC KNG [SHERRD sﬁﬁte o fe dibdilalfle ﬁ@%duﬁﬁnafsh% Jppér and

be desi raé?’e top orm anot%er tre ‘%rrent S
dowelr czemgntmlg pudntsr aqlandeqsl f Incthisngementingupasitibayhet tressavek port

S S 0 il TSR PR, S5 o2

Wﬁk@séélm@eébrﬁ%tﬂw&ﬁ‘%é\@eﬁl Bbfds"g0 @ 809 BV @AdI BEISW the
the annul us_around screen 22. By blocking return flow

tHOIRAGYAr Poré 78riwapeatively, Ip rt@gmsélonagem@nfe\% maycbe fiowed down

o ek B 22, frodthrbrvel BT R 5HGr GRIShE BoRACER e

faymuRsl 48t i Thelcﬁnwna@@wzwa@éﬁ ﬂ@vamobheramhsrw &fvards the upper

treati ng t he roguctl on _zone s%rroundl ng the screen

egmenipggont n Irityis, embogimeni,dhr lewer ggmedting ory44 dncludes a
I t v,

3010 asERL KRR, N6e SRR bicR ey PR SaifSled R0 K8t b Minimum

quessice ati which heenserd| camobe ;Mnmmi thwopgl tthe 8zalMenandhite provide

TRV losing (41 B R VAYS it PUMElheHE PG i Tt may o
ddsirafle 23 p@n%rﬂ)@@ﬁb%ﬂ%@&eﬁﬂa HPARO Hrinahe4fs Wp feaBNf the

any remai ni ng gravel l&icmgsurry or treating fluid

flwmlpﬂwé tapgasing shee Eaavhigy is kalew tbe port %okfcﬁxceﬁiﬁ eergent is

i, YR 5y 508 R PR BSSBEPHE IR pBASH A R up the

smuhg Z82 hasorineappficatishs,| a.§.t sliow weplesndarntm)ned labeves, the blank
this

i oy T & PBRISHRR Hetancn UpitaF Yl HLAab Y BHIEGs S3sing
the ml SRKGapMicatdNs! Prtcdnhtiay %&Patlon may extend over the length of
the pipe 38 and possibly to the surface location of the well and the upper
cementing port 34 and packer 32 may be omitted

f0041]  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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packi ng port 56. The work string 22 is then |lowered to
the position showmn in Fig. 4. As it is |lowered,

shifters open the sleeve valves 36 and 46 in the upper

and | ower cenmenting ports 34 and 44. In this cenenti ng
W 32906/PH825 t he crossover port 78 is in fl ui dPCT/US2005/035640
communi cation with the | ower cenenting port 44. The

sbaps. bokky cBéck walke praemits fiow of meaent Wwatk irtd ¢hs daderbmngsnting

40 d 50, ab d hel ow th t 78
eefRbw Rl Yok sFs 25 BnoSTearbiient o4 hay be f1 owe
ftgmp] the R Knibollinféht2the E&MBHERY BbBRHEN AL Béé?{rdrhrgéa ared the

ower cenenting port_44 into the ™ annul us 48. '
@sawah packingidperativep Thinis bglieved taprids an&adventage 4n theeevent

JBRChe PRS0 S i oY BePio HAd. el e o, RO once the
\hwed patR OB RS innﬁlabé,aiﬂé nhERY bloek ark Wistvesf EmeRt toathd S 90
pressure at which cenent can be punped through the

Pyl sereen 68veni efepackers b2 fails. driewevsy, Bidesired irearparatus of

454 LR AT 8, RSSO AP e
Fackt In lkithel caswt, iooly ofe tripeintoathiengelbisaeqtBed. Win cbmpletions with

ol HigR as.discustod Rowa ey ba dop BB CaBPE SizuaghHlank

Bas seBtidrie peitRH! Sredfs. | IR FRIR BRI, CRE! élé}ﬁentﬁlggand gravel
shal ow wel I's nmentioned above, the bl ank pi

e my
epacking of elbak tresimegite rams barpsfonped teétemtely,lgeag@va’apacking,

r.epl ing.. .1 uch appl i iLons, the cenenting
IR e, CraBy BY B PR BT ¢ he ot pe 38
J0043)0s SAftdrithé eelrient s baee plaveatdsoshavin ImMEigeed landrg] and the
t he urg’gﬁ%rb cenmenting port 34 and packer, 32

b
ovelka GG dvecbeqn sipaney ot assomn igfig.g‘SE} g@%ﬁeaﬁ%tﬁng 22
0 _ : . ! . .
148 82k SF SRy B G o] BT 18
dnrersaseembly Hbist refidvied, gulérs icnsedhabalvestIbearsbdb. Bertbe inner

40 ) | dy 82 bel ) 78, . f
e AB Y 5o o, A kB o Y RerovattfoBLg, dtudirapa and the
dRpPeridiVe 631dbdt8 2 shdlih G E1Y. EhelfRmicthef dysadf RamKos® control

the annulus 26 to clean out any excess cenent. |If

fieyicedsl usehes.6i Pduliaahen anslyftarempi berused, toThesa Bigevaive. The
i r . . .

SR PRyl BELAASAIR, SP0R B B b Yevio
20Hi€H Avd g heodeadd db PEHIOVERBH 6 gfodustiarplsy mEltmdsh@ownimtheeart. As
prevents flow of cenent, bhack into t ower, ce tin
ot 800\ e SRR OF Hhe WETK 589 2R lepem AL of the
[9Q48Ivalvas 136 96 BRBTY SHRIRbt all PEtSRTRE bLRE 29BEHBIYI R cloSed and
performed affer the

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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gravel packing operation. This is believed to provide
an advantage in the event that the packer 52 should
fail to fully deploy and seal the annulus 90. Once the

ravel fack 92 is in place, it may block the flow of
044835 t he annulus 90 around screen 68 e\?&T’WO‘)s’MS“O
packer 52 fails..However, if desired the apparatus of

t 0944} es&he anevtnmsemnti:m/ab@ geavel pgedng asmmtdyﬂl)\aﬂtlye present
eith

e ManiorbyieS i Rl Tor sBREisty Brgviciny foyf B3 thrpuon 2

Vsihble W&Hktétﬁﬁg?f&cgrﬁﬁélspa’tﬁur@b%éhﬁaﬁﬁﬁg bat@wstioh tforelealmg and, if
desirabl e to cenment around bl ank i pe sections between

seesigdsinflaiing packess. t The flow Dafih‘@elé@lﬁ’@riﬁ |Pf@/lf31:‘rﬂjbagif@v$ildlng seals

SRRl b PO B S s 0, 0, 4

cé2redarid agiou§ ebmbikatiohy thereufe ITheadkddtign ieinade [s@ﬁﬂl?]by lifting and
After the cement has beenﬁgl aced as shown in Fi g_l_
alewesng Hfiryinpaeasseably a8 delakvactodhe oxtpr Rgsemblyed$- @aﬁ@aement

Ol th%sinﬁ@r‘)%eb{bgii%g@srﬂg eﬁ%r?ﬂ% ?tsthé 'sﬂﬂ‘aét% Ioc%'ﬂgn td?‘%he well by

i Nner asse renoved conpl et
wiftihg ard Ici\nreelngltEnmwor[asiﬂegrﬁQy Cﬁﬁen mearsTiov eell,ecmig ﬂm\e lpaths could
nner, , ass

*08 Rfiviillied TieeShadn FAT Giraale e Jnlies Faskbl FDH RS Erovied with

Gﬁﬂét@lﬁlet P&cketd aBBGE aval Méio@4 &rt aes I-EﬁveirBPV\ﬂhs' Bltdrhétived would
I'f another type of fluid Ioss control device is used,

eTeguire bpti propen pasitioaingraf theinnaegsssabiy indhe outar @ssemhly and an
o fidtfore] 3 3Ry CaibhraE E et 3R AeletRifD PRILR, Por wis
omettheoreasenm\ﬂ@edgﬁcng $gad dtrﬁhgemewsmmmhn ]gse fioesnis p’referred
t t. ) ot ed abov t he venents of t
E\%ﬂg{g 25"%@ rencstadng figures Agg thg aboye d%‘%CQ@{;%“ ‘%ﬁ[‘@é’é’parﬁms
38ecoéingn® & %ﬁe%é?ﬁt in@ERtidPOr it Swill Nbd L‘ﬁ)sﬁ?é’v% dage )élternate

are closed and produced Tl uids w t hr ough
t érabgdiznests, palyikthe seal boreemayd® usad t ForsexaPple tige functions of

He BRER AR AR B RE RBREmIE] R 5 SndlR SBaLRRg: LrrEAhol sea
l Bére dobRl welite aldal abbes thebrabalpaeripg pﬂirt&&ﬁ?for thagheR@l packing

and the bl ank pi pe 38 has been cenented w t hout

r@?ﬁseil% anfda ofeal raslvadhe dowelusiernesiing iprbddafiy her eerpenting
Edfx?r?t TN tﬁr be hI%%M U esé%f?%roﬂ?'ﬁ‘ﬁayrt?@‘éﬂfﬁ%d or the

arere ative tlca repositroning, I.e

| $tfutaturg cxfrthelpaﬁben 52y mayebswonddifiext td fogn partl of thevsea) afre. The

2BRRL BNy i K Kokl bR B S Aot of

fﬁ?"ﬁ?’gg ecﬁtﬁf&ﬂéhtﬁg anfd refie lthd agkdd ForSaaRIALY speeiaf 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 apnulus 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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i nvention provides sinple apparatus for selectively

providing flow paths through a single work string for

gravel packlng, cenmenting, circulation for cleaning
desired, inflating packers. The fl ow

at h
%’89@%{ r'b“ﬁs i s provided by the sliding seals fPSE‘H%a"OS/‘m““
bet ween the work string seal body 82 and the seal bores

40, all6@ ﬂoﬁ»Afrmncthe éAnulas (48\mhol the podt atdh boiamiap irscludesa epfing which
The |on by ifting and |owerin
T R 268 el a0 JPooRerb oY eheh g st fan the

ARdrotRicd TBNREER credted BY thé NRIméH SR 3énh§lu§3¢% ligy ful! of unset
perfornmed at the surface |ocation of the wel
c%@@vmthe work

| deimenig Tans theovalye wguldnepenoerty when egment |scuu|me

g &5 50, MrabrES Rlef Bl 78 20enHporc g port 34 wih
EUfitiéht bravsube td BpémtRbERcRAGKEY, SlnaémN@as@n théO@HlébN e would
78. However, this alternati ve woul d aw re both

eyt fieveiafi fd rptosf thee iqw&reporéscaiéwm eaning hef e avell after
Y (PO BRea o 1 The packers. For this: and

dob4T] relmsa)flﬁthet bieratiivdl, ttee Beer cameniigepert 44 shabe sarrounded
0t D oo e e et o
AR OR Pty dﬂ t%r@enﬁ’érﬁ% nt A Bﬁﬁlﬁ%mzddaté\" thay % yc{uﬁed in the

appreci ate In a ternate di ments, ree
seeamerth ose thalbrmneb dhe seatentreaches thsl @remtﬁmmfth:tda@ wifl plug the

seal bor f.or th.a n

SEfrer, g BBl higrk Y o ErREHULR it ot Birk 252 ¥06 gpp down
ajepvehting @termatied illnsiedtes that g pBehtdnvdrition tickydls gracddmagnting
operation and a seal below the | ower cenenti n%T port 44

I @b a e asaeciatsp eal peres. whichsombined witl teprgesovsr port
LA 258 eeﬁotg%iyséb iﬁ\npgel@?ﬂl e dbﬁgtt ‘%Pﬁ thtét %#é%mf Sngﬁxllow a

t he packer nodi par
borengentifp epeditisol osed enbodl ment uses separate seal

FR081e o oloo i, 85 cpbdimént efinopait B2 B e oYabressite applied

GRITUGA EMeS anh RS Gl6. WRéTefefhfcért%ang t0 shb@is ﬂaat Qﬁle packer 52 is
alternative embodi nent will be déescri bed. first

@ﬁ&ﬁ@ﬂﬁdrﬂefWQ%S&ab\b@fescﬁ@r@ﬁdl% By propes SBbC’UQ'EIf th@ gnaging of

ST Bl i nd B8 ACHeBndfl e S8, HRFE2 SREER 30y port 78

anay be $oél011@édltdm|@c&wﬁlyta¢qbl3b?emmgzgnesgéreehmmgh oltrx]m v»lbhestring 22
ort I nt t he nnul y an f he

ﬁgrﬂﬂe @5 5% Byt BRAYIRG PRC eféeB@BfRS%ﬁUf%ﬁH% W‘Pfg\/\?ﬂng 22,

ttE@ ﬁu%é?%lerﬁ&%s 3% e DRICD ARichNe 3K lEt?tHch@%e setting

ove and below the port 34 Instead o ove an I ow
tpresguoe mayde neduertti ti on, the check val ve in port 44

ﬁg%@e r?ﬁ%"ﬁ&&res‘}h&s‘ﬁa?eatai YRGY s&rbsh GBSSHLIY e’ odlB BSow the

sed
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 gf the well which may pass through a

single producing zone. In such cases, the apparaius of the present invention may

include a plurality of screen assemblies 66 each including a length of blank pipe

38 andfor 70 and a screen 68, all connected together in series. In one
13
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12 WD 2006/ 041825 PCT/ US2005/ 035640 to allow fl ow from
the annulus 48 into the port 44, but may include a

spring which would allow the check valve to open only

at a Pressure greater than the hydrostatic pressure
WPIHOAHEEY t he cenment when annul us 48 is ful PCHUSHIYRIS640
cenent. Thus the val ve woul d open only when cenent is
pembedimeatyreach esoneerk assemblyignay ateedinchudeug tpackers§2 @ndr gravel

BoAckinGroT{ b BE R PEr ek A 8P Plositonad ifatsadn e htKer 52 anc
cdraed paiiRy Wewlss adririeeaied InoRigof. f ladi fotedtattivel Bach screen

l'ower port "during cleaning of the well after cenenting
i asseohly ey @lsq inolude a seal bote PR eesitipned aaeve each alkthe packers

B Eng BER e Rahbed b0 AR fef PSYBHT o s Riely nfte oaon

adfehe plackers d2tandstotsequéhtialy gratalipacipaidch dithengreens 68. When
cementing. A bridging particulate pay be included in

t#He the setaens Rayer Raen wdravel Rackedmdie blanle ke 136 Mgy &gn be
t#ﬁnﬁﬂ%éiculate will plug the screen and effectively
bl oc ‘ow of cenent back into the pipe 38. This top
d6060] celmeanothgr @&ntbedimenty bavihy ustitiplee screkat asdemblies 66, the

ChRpriiies 28CEpw BB oA et R ndif BN blebnBE Aonitlh Rimay be
CAe¥aBeo ROEK anriflafisly SRAIdO MY I1hdt bOMaRR|pRsE BEETO, by for

positioning of the assenbly to allow a cenenting.

op@mRie.osemMpongsthe renngd alousd euabodangiha of t blanipire:r38, 70.
BrpoLof il FOHECAABN G diod PEOUER, AIRGR RYLLS mbtes
paay tiecauzdmpisiveeby peadidihy uppeSand ivtvarLen@ynting qoets 34 and 44

sel ection of  the cing .o eal .bores 50 and 54 and
s e Jorac 0 e SBGH S8t (pnght ok ieS MRT Ve Groad. The
{Iﬁb{erbﬁss%ﬁﬁw mh%?%ﬁeﬁ ‘B_es;gdsgginbﬁ &b YseRRBVY op8h téﬂ;ﬁ%@@ﬁ&%%@ and

]
rough the k- string 2 to the packer
diow gementpetokiee varmusiangu ee slsacribedrabongh t he wor k

Tob5 T oo 58 ERRE nBintBar R bers Mulst i phg ‘Gpbibed wit
rrettrensh td PaHQllarTstruckurey @8 bdhuds bhuse it & SSbRestctheEarious
assenbly 66 | ocated bel ow the blank pipe 38. In nmam

DI ( . DL, ny., .
vidibstitutiomsefeeqyivalant paty pad mostifications teraie maygbe magdg within the
' ; j and gravel
R R oA e e A R e e, 1 s
conmmon to have a plurality of screens positioned along
the length of the horizontal portion of the well which
may pass through a
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si ngl e produci ng zone. In such cases, the apparatus of
the present invention may include a plurality of
screen assenblies 66 each including a | ength of blank
pi pe 38 and/or 70 and a screen 68, all connected
together in series. In one 13 79777.01/1391.54701 WD
2006/ 041825 PCTI US2005/ 0356AIMenbodi nent, each screen
assenbly may al so include a packer 52 and gravel
packing port 56 and seal bores 54 and 62 positioned
1. heletcoMBletioh 4dpeaRaGk®prige;: and gravel packing port 56
as illustrated in Fig. 1. As noted above, each screen
as SBAYERASHIRPIAIOSWIFIHE P (5 cancsng PBGPd 2 B VH 54F entopicpositioned
belo@bﬁ’evi'?rstq@&@ntﬁ’l% pEnea fﬂ?tcdﬁf‘e? §eah\5,ﬁizsurf1&%o§lf19&§%§&% tl%efﬁgtrcblkﬁggmg port, a
above may then be used to selectively inflate each
secopth ngygedtag surgpe peieiongd kedayudafirsapdmengngrost, 4 ﬁaréknr@a@hhrtsfsurface
LoRq SGRe B f ' d
o8, S5 €SP pln e B BT SRR R DR Bl
gravElrpagiring e, awbodi ment having multiple screen assenblies
gl(sgrrll ﬁ(rl?l%: asge%‘g)wbe%s ﬁ'ﬁn {2 let?r as%glgﬂr%gl%ﬁprga?% alg?xg gicp Y seglfbody having
a ﬁramnnmbaeméﬂdmg abomﬂhe‘d]&})rt dne alsemgd prstiof exipindink bgbwehe3Byt, (AOjnner
asse{%éhr d’l ﬁgy g%gg%% arﬁ]i%tl\r/)e t egplggeg%s%@n?bl Oang’lFflPP‘tha F%g ﬁgﬁ‘g seal body first

portittl fdring b @uldetd tihis tlﬁlefthl}ﬁdl peerbedlwe enfactihidi tpd ®aldodeaiond portion forms a

i R BT A o 8 ot aeestpnl S ey s < sl

withaRe thRd ingaGbal ing R@fRe qfn) ﬂie@&ll By Critstipdrtiof fdrehs 6 SRS dmhmeﬁrst
i nner assenbl posi tione to el ective

innee ek SUHEFCPaY e Seel et SFacBa P BBRB R i S R eqtiene e saling
surfRBN i) @8 S&le&mg sb@dd phaYLrorh OORAD seWiuetht Rest Rh&Seding surface.
i nvention has been illustrated and described wth
reference to particular structures and nmet hods of use,
211the biSpafRRAE 8RFm T RHercYPihE QSnd SH Rl ik LANRSs Qifaces comprise a single
equi val ent parts and nodifications thereto may be nade
nneppepbigtuEiis. scope of the invention as covered by the
appended clainms. 14 CLAIMS 1. A well conpletion
apparatus, conprising: an outer assenbly conprising a
3 flihe gppapsuserh tlemy | pdeteathel maergissewdly ippeskiongd gpohat the seal body first
A 0
poru%ﬁzéerb gglg ISF]%? %Jétﬁﬁe at(l:,l‘]]gd %ggsrl%%alﬁg ﬁg‘{‘yc%%% etfl)fi {gt!i] be8¥ gécgrﬁl{pomon forms a
seal @ethertfburth ipoer galiag surface and the inner assembly port is in fluid communication with

the gravel packing port.

4. The apparatus of claim 1, wherein the inner assembly is positioned so that the seal body first
portion forms a fluid seal with the first inner sealing surface and the seal body second portion forms a
seal with the second inner sealing surface and the inner assembly port is in fluid communication with

the first cementing port.
5. The apparatus of claim 1, wherein the inner assembly is positioned so that the seal body second
portion forms a fluid seal with the third inner sealing surface and the inner assembly port is in fluid

communication with an annulus between the outer assembly and the inner assembly.

6. The apparatus of claim I, wherein the inner assembly is positioned so that the seal body second

portion forms a fluid seal with the first inner sealing surface and the inner assembly port is in fluid
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second i nner sealing surface positioned below the first
cenenting port, a third inner sealing surface
positi oned above the gravel packing port, and a fourth
i nner sealing surface positioned bel ow the gravel
packi ng port; and an inner assenbly carried within the
comﬁﬁﬂl@aﬁloﬁ‘l@ﬁﬁ Hf@!adﬁuﬁ@ RS Boud a?s@fnt)ly%ﬂ@th@ i@ Pdss
having a first portion extending above the port ‘and a
second portion extending bel ow the port, the inner
7.8%8 aths b1k Y £ m%@&lnﬁartﬁlﬁ% 9550\(& ctaﬁregl be th@ WLEF aReSEP Ve the
to positions at ‘which e seal body first portion
first ¢arengngapoft ui d seal MAth the third inner sealing surface
and the seal body second portion forns a fluid sea
with the fourth inner sealing surface, (ii) the seal
8. Efbdyppsmtu@ ntcipor L. ifwthef aympsisiag § basket ceemil on hietohtet peenptiy badween the
nn surface, . ) the seal body first
t”HCﬂmﬁﬂ ‘?%Fﬁgw %Fﬁﬁamg%g#{mnth the first inner
seallng surface and the seal body second portion forms

d f
0.t RSl B e R BT RR G TR R R B e BT pod i
portiah fdtmé & Buill iséas tvith HReECCRE inkrigal Big Kfirdace and2he Shkbodp petbﬁt_t iStion

of cl ai second and third ipner sealing
formg TP B i T RErSPGR S AP e BT i B P Myt
commi@icAPPaitAtheadler.cl ai m 1, wherein the inner assenbly is
positioned so that the seal body first portion forns a
fluid seal with the third inner sealing surface and the
15 R app@eiis SRIARA, PAELI QR JuRk ARerdbly Sifabr dniphisdsReckaidsiioned
i nner sealing surface and the i nner assenbly port is in
beloy |ty gavebPAIAE BYti on with the gravel packing port. 4.
The apparatus of claim 1, wherein the inner assenbly is
positioned so that the seal body first portion forns a
V'l g apparela ofglaim [Ohwheréin e ipngnessengdbaiurthey comprige a washpipaparried
below Y m&? g%exﬁ@? 99:‘# OtSlltlgl% vaL WPth@scredf @JheIWht': %HE%S%W]@ gos1t10ned
I nner seal i ng surface an e I nner assenbly port iI's
to plideyhedneen pmftmlplcz avit onflud edmmyrieatifi wish the graseltreidngomrt | 5.
The apparatus of claim1l, wherein the inner assenbly is
positioned so that the seal body second portion forns
I 2aThd cu:ipd ageal ¢ aviintlh wheeein Hierodter armeemblss@ahd:rrcgmm,isreﬁ adleidderd control
dev1cc TPOSI iy ﬁ &l%ovge}%e V\Sére S oeregfagbs ¢ extends I"Po?u)%% %’ln:}}{{l](a]ﬁ)ss congo]\%vncc when
the %Bﬂﬂbis}po&ﬁoneﬂ' hﬁhmphraﬂt&bm&nd)ﬂle tﬂhﬂll]ms Eontwh ésvideris ztcbﬁted 1o close

nner .asse tioned so that the seal bod
Whmé@&&ﬁﬂ”“%”?F?%ﬁ“?%&ﬁ@kébF?h|d seal with the flrstyinner

seal i ng surface and the inner assenbly port is in fluid

connunlc on n annulus b tween the outer
E %?an}waﬂ g, Whﬂslpa‘&s%a%%sw y NUrRICORIRRERS ASERONG pementing
portClaim 1, further conprising a packer carried on the
outer assenbly above the first cenenting port. 8. The
apparatus of claim1, further conprising a packer

14CBRd dpBeha@Boft dMEmMAYL ©ker@s 8RREoMd RSIMBS hokthEposttloh&d above the first

cenenting port and t he gravel packing port.
cementing port.

15. The apparatus of claim 13, wherein the second cementing port is positioned below the first

cenenting port.

16. The apparatus of claim 1, wherein the first cementing port and the gravel packing port each

comprises a valve.

16



——— A A—

9. The apparatus of claim8, wherein the inner assenbly
is positioned so that the seal body first portion
forms a fluid seal with the second inner sealing
surface and the seal body second portion forns a fluid
seal with the third inner sealing surface and the inner

| REBEPREMtuP Of dlailSi 61 Whdrib k@ inrfePARBAUIE SirhPResMt 1dAstoh@shifter adapted to
packer. 10. The apparatus of claim1l, wherein the outer

sele%@é ABANYANE glosaay Dsbispienasoy valus wekihggayel pesing Pop aplgeyn response
to mbiteheB AVIR! inRAGdsbAEly port 11. The apparatus of claim 10,
wherein the inner asserrbl y further conprises a wash
pi pe carried below the inner assenmbly port and
1P PR gﬁp%ﬁg 0”1&191' In fulrREr &%ﬁﬁﬁg i) 1@)}*?)@ obtmgenﬁﬁ&eﬁghéﬁte‘d%gether
posi t'i oned lace the inner assenbly port in fluid
in segigfmruni cat i on VVI t h the gravel packing port. 12. The
apparatus of claim11l, wherein the outer assenbly
further conprises a fluid |oss control device
Ipdsidthaifedcoaipbiieg ¢ Wellsompenng t he wash pi pe ext ends
t hr I
R Ep olelf afafs T e BRI ok PR comenting
portlm@ebmnkmg)bordmmtmeed ls:lcu\dtapﬁsdcetmnmigqme a mgnnetrhalmashface
pomP crn§§ Pﬁ: (iw g}{%a\(fg ;}?cl%lﬁgfx%{] fmedrs a sggonq nl;(lﬂeglsefl rgﬁﬁl%gc% Cools_l‘Loned agovg the
gTavslq)@dmdg perma b hger p@iibly chéied Mithinalppandatatssmbly, kb ainen akGmbly

wherein the, sec ementin ort is |t| ned ab
compRgre § pat SLERALE A G o o bopissio eyt 8F Ge ARGy porcand
hawﬂ.g’ia seahirin@itionteRenERCRNEy the Bt dssghbBaott, ihs s@OBbdyi sQfE@d) form a seal

bel ow.,the first cenmenting port. 16. The apparatus of
withthegehb9TeSiyherein the first cementing port and the

gr aRIng ARG KA GssPABIY tEAGR pos@BP it i the 36al BBy sékbnd porddh€orms a
apparatus_of claim 16, wherein the inner assenbly

fluidseahyyithdleslinglincs sshngprisfaceng fheiseah eyt el nogion dems étf\“%ﬂesleﬁ) with the

secoQ@ﬁﬂer@@glng ls&?a%e fand fnﬁecrtass‘éﬁﬂﬁf%ut Min @lgfdtcoﬂ'nﬁ{u}{ﬁatﬁﬁd)vﬁhnﬁe gravel
agr avel paC [ ng port val ve in response to novenent

packingegortngidr assenbl y. 18. The apparatus of claim1,
foEJ’P&Bnr%%’E%»‘eF% %n@p‘%'ré{{oﬂ' ity of outer assenblies

connect ed toget I'n series. 19. A nmethod for
conpleting a well, conprising: positioning in a well an

2PFREFDhY &%W@%' §) fﬂﬂhe@%}%&’eﬁﬂhe g@aggg%ﬁsﬂ%ﬂpé cglhg'g&le?a third ipner

first cenmenti ng a grav port p | one
sealibg buotacd mmbnerdsheloaxetheﬁtst regreportportand & faaitth immaesealggaliifavg positioned

abovelflhe 35S mp SI Ll ?r}el%)epgl ovﬁst he gravel packing port, and
Second i el PP4ce posi ti oned above the

gr aelng pl&okman gsspably tcaa"edorﬂrpomndsreart m&ﬁel’fé’(slea/l bc&f geb@d portion forms a
ﬂuidV\inegl mitlﬂ t}tlehtgirf? Hl%eerrsea fcﬁg %Lr}‘?acg and tpe sea ﬁrs?portlon 1¥)rms a fluid seal with the
fourth inner sealing surface and the inner assembly port is in fluid communication with the tower
cementing port; and

performing a cementing operation.

21. The method of claim 20, further comprising moving the inner assembly to a fourth position at
which the seal body second portion forms a fluid seal with the fourth inner sealing surface and the
inner assembly port 1s in fluid communication with an annulus between the outer assembly and the
inner assembly; and

circulating clean fluid through the inner assembly port.
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conprising, a port, and a seal body having a first
portion extendi ng above the inner assenbly port and
havi ng a second portion extendi ng bel ow the inner
assenbly port, the seal body sized to forma seal wth
the seal bores; noving the inner assenbly to a first
208 bk St 26 ukiRe cSBH siR SkYalIF RGP BEIb @R @ Ber@ing port
fluid seal with the first inner sealing surface and t he
and ahoxt thp gEyC!PRTARE RIBOETSAN the PRET asembl dsewll Bt h the
second i nner sealing surface and the inner assenbly
ort is in fluid conmunication with the gravel packing
dhe methpdiolisdain 32 nimlerr somgprangl meyEekhaignes peeably dnposgmn at which the
seal E&ﬁ‘; Eﬁ)‘ﬁﬁ' 9917191]; ‘1:11[1951 Mk %¢a fiuh M@% oonm%r%kaﬂm% @ﬁfa%yglﬁf the seal body
asse urt er conprises a t I nner ~seal I ng
first Qemﬁla‘@emmﬁwﬂ iseh eeth ﬁvslﬂmw e sefaimgsturf‘@@qmﬁtthengnep @%Scmldm gorgls in
ﬂuldfc%}ﬁ'h&ﬂmbt%%zh%ﬁ dcRg: a%#ir face positioned above the
Irst cenmentin ort, turther conprising; noving the
i neetingdsparbiry t o second position at which the sea
body second portion fornms a fluid seal with the third
i nner sealing surface and the seal body first portion
24, Ghermietaod bflvlaim e abhevdit knch h’éthe brawl ﬁ)hbkmgrpert Bid alhel frrg cementing port
turt}}frb?rﬁ?ﬁ)ﬁl?%zgﬁ ve anaﬂl‘r{eﬁrrl]%{;] %s%r?% rnggor § %eaﬂ an(bgpltter f%{ r%ovmg the valves
betweer §peh mldkgosad BERIAE, ifWeﬁﬁlﬁﬂip&tsing after ddcforiing thegraed padking operation,
cl ai m 20, t her conp rlshﬁ% movi ng t he i nner isenbly.
movig | %ﬁuwﬂ“@w B AP VEl P RE AL i BOR7" S Bt gementing port
valvportion fornms a fluid seal with the fourth inner
sealing surface and the inner assenbly port is in
fluid conmuni cation with an annul us between the outer
2ATRERBIYA SiNthih N8, fuAN 8 mASHRNIeY perRHing |tHeQ:‘éJn@1§tln_'%Q>p€rlatﬂﬁDmoving
fluid through the inner assenbly port. 17 22
the Ipgsy RSeMly teg ege ihedDst ceuete POE ¥ i sing installing a
packer below the first cenenting port and above the
gravel packing port between the outer assenbly and a
ZCWE ht mppdol cham 2§hehangin e @ssombly ceinprsepa plipalityd puter assemblies,
R R e R R L PR
pﬂﬁmwﬁgq«ewméeamuwﬁﬁnewhQGQwagm9urface and the seal body
first portion forns a fluid seal with the third inner
sealing surface and the inner assenbly port is in
27 ¢ chetbodmiiphindf) wirrewn thh otteessgratkeliurthardmpedes & pgotd@menting port
omﬂnmgﬁﬁwe fﬁ% e.m t hod of claim 20, wherein each of the
P grave é ng%ﬁd the first cenenting port
further conprlse a valve and the inner assenbly

G arheER Tt wrBRe® futt Sl ol eREpidsepH genne por

posiadr @ belpe e Etichigerting pgt.avel packi ng operati on,

29. The method of claim 19, further comprising moving the inner assembly to a third position at
which the seal body second portion forms a fluid seal with the second inner sealing surface 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.

30. The method of claim 19, further comprising installing a packer above the first cementing port

between the outer assembly and a well casing.
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novi ng the inner assenbly to close the gravel packing
port valve and to open the first cenenting port valve.
25. The nmethod of claim 24, further conprising, after
perform ng the cenmenting operation, noving the inner
assenbly to close the first cenmenting port valve. 26.
3l ITee methho of abaf]mdl9awmraﬁ) thewher Ssdmbilhe@ngsisenakite mméd Iseh By the
uralltgcﬁ% out er enblles further. cqu hg "
oV R R R 7 PSRBT 62 P RSP BBy 1 g pereen when
the 10Ky @fsei@bls @b icasstanstioer forming a cenmenting process at
each outer assenbly. 27. The nethod of claim 19,
wherein the outer assenbly further conprises a second
3T ENE Rk ihbdoRMim 31 PORdrih HRQdePRMDIF &ﬁrﬁnlsés‘:‘atﬂ&@w@wohﬁ& device
port. 28. The nethod of claim 19, wherein the oute
abogéé%%fﬂer}s fprificr pRIMPISBEHITQEE the Wash Hivg TOBHBRETS5H ab%?ltmmg the fluid
lossR@SIl hned bel ow the first cementing port. 29. The
nmet hod of claim 19, further conprising noving the inner
assenbly to a third position at which the seal body
3% %? ththB&’Bf LS 1f9°\!izﬁ@e1 thfe a&He%b gx‘{\én}bf‘ ﬁlﬁﬁtﬁo%%{jas‘sé?ﬁ%%s
seal i ng sur ace and |nne § isIn
furtlfer eraprowenmening dltd iomer wtmblartp @nlmerﬂ thfsplb@hW@é nuttmsemhﬂleﬂrand
and circul ating cl ean
per e PR o e SR BT 307 The met hod
of claim 19, further conprising |nstaIIing a packer
above the first cenenting port between the outer
assenbly and a well casing. 18 31. The nethod of claim
19, wherein the outer assenbly conprises a screen
| ocat ed bel ow the gravel packing port, and the inner
assenbly conprises a wash pipe positioned within the
screen when the inner assenbly is in the first
position. 32. The nethod of claim 31, wherein the outer
assenbly conprises a fluid | oss control device above
the screen, further conprising renoving the wash pipe
fromthe screen and closing the fluid |oss contro
device. 33. The nethod of claim 19, wherein the
assenbly conprises a plurality of outer assenbli es,
further conprising noving the inner assenbly to each of
the plurality of outer assenblies and performng a
gravel packing process at each outer assenbly. 19
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