2 5 JUL 2005 APPARATUS AND METHOD FOR GRAVEL PACKI NG W TH | NTERNAL
ALTERNATE FLOWPATH TECHNI CAL FI ELD OF THE I NVENTION 5 This i nvmt er?
relates in general to preventing the production of particulate tJ i%ﬂlss
t hrough a wel |l bore traversing an unconsolidated or | oosely consoli dated
subterranean formation and, in particular to, an apparatus and nethod
for obtaining a substantially conplete gravel pack wthin an interval

of the wellbore. 10 BACKGROUND OF THE I NVENTION Wthout limting the
scope of the present invention, its background is described with
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traversing an unconsolidated ®»OWRNEHY consolidated formation, as an

exanple. It is well known in the subterranean well drilling and
conpletion art that particulate 15 materials such as sand may be
produced during the production of hydrocarbons froma well traversing

an unconsolidated or |oosely consolidated subterranean formation.

Numer ous probl ens may CTRCHNIGARFIRSUDF TOE INvENTI@ICct i on of such

partd cul at es., For_ex I t.he rticulates caus€ abrasive wear to
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the need for an. 20 expensive workover. Also, if the particulate matter

i s prod AW RPATHHET 19, fF apparatys podgeibodfer ohtzining a shbstentially hemiblgid gmve phdn

flui ds byimBhegesEHATUcEAYRITBRL at the surface. One nethod for preventing

t he production of such particulate naterial to the surface is gravel

packi ng the wel | adjacent. the unconsolidated or |oosely consolidated

praguction interval. In BAEKW%W@@' etion, a sand

control screen is |owered workstring to a

posi tion proxVWithew Hpsing ke scent f theduesentonvantivm itsdlack ghofuld s deseditied myith

i ncl udi N@refenck tAHE ArGRbEoLEF BBL AL RR M mat eri al _known as.gravel
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bet ween arReosskyvgueddideied iformration as amekamipte. per f orat ed wel | casing or open

hol e product i1pf} G8Enavk L Ol rri i.ther. flows into the faqrmation
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problems may occur as a result of the production of such particulates. For exarnple, the

particulates cause abrasive wear to components within the well, such as tubing, pumps and
valves. In addition, the particulates may partially or fully clog the well creating; the need for an
20 expensive wortkover. Also, if the particulate matter is produced t the surface, it must be
rernoved from the hydrocarbon fluids by processing equipment at the sorface.
 Onemethod for preventing the production of such particulate material to the surface is
gravel packing the well adjacent the unconsbﬁciéted or Joosely consclidated production interval.
In a typical gravel pack completion, a sand contro} screen is lowered into the wellbore on a
25 warkstring to a position proximate the desired production interval. A fluid slurry includin ga
* liguid carrier and a particulate material known as gravel is then pﬁg-nped down the workstring
and into the well anmulus formed between the sand control screen and the perforated well casing
or open hole production zone.
The liquid carrier either flows into the formation or returns to the surface by flowing
30 through the sand contrc] screen or both. In either case, the gravel is deposited around the sand -

contro} screen to form a gravej pack, which is highly permeable to the flow of hydrocarbon
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particul ates carried in the hydrocarbon fluids. As such, gravel packs
can successfully prevent the problens associated with the producfbdtl @85
particul ak@o2ivedegri als fromthe formation. It has been ngﬁgmslﬁqv\ever,

that a conplete.gravel pack of the desire rodyction _5 interval is
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nsol 1 dat ed
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25 SUMMARY OF THE INVENTION -

. The present invention disclosed herein comprises an apparatus and method for gravel
packing a prdduction interval of a wellbore that traverses an unconsolidated or loosely
consolidated formation that overcomes the problems created by the development of a sand
bridge between a sand control screen and the wellbore. Importantly, the apparatus of the present

30 invention is not susceptible to damage during installation and is not difficult or time consurming
to assemble.
The apparatus for gravel packing an interval of a wellbore of the present invention

comprises an outer tubular forming a first annulus with the wellbore and an inner tubular
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conprises an outer tubular formng a first annulus with the well bore and
an inner tubular 2 2 5 JUL 2005 WD 02/070860 PCTI US02/ 05121 di s??smi

. within the outer tubular form ng a second annul us therebetween. JUL 2005
Typi cal | ywototrerosener tubul ar is positioned around a sardrxenésigl

screen. Tagether . .the sand control. sereen and the apparatus_of the
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radially ali,gned with the no BE uction sectiqn of the outer tubular.
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ope’nmgs t here hr,ou%E., T‘Fle volume, within the second annul us between t he
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slurry exits the. L r ssage hr ough..t.he outlet |eaving.a first
RF st feBRE" FRRET otbid oot o eptd pasefite i ahe

portion of the graverl, irst”a )
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the firstsiney pdsedpediy tHrouhnbe/@itlet leaving a first portion of the gravel in the first annulus.

Thereafter, the fluid slurry enters the openings in the outer tubular leaving a second portion of

- the gravel in the production pathway. Thus, when formation fluids are produced, the formation

25 fluids travel] radially through the production pathway by entering the production pathway

through the openings in the outer tubular and exiting the production pathway through the

openings in the inner tubular. The formation fluids pass through the first portion of the gravel

in the first annulus prior to entry into the production pathway and the second portion of the

gravel in the production pathwhy which filters out any particulate materials in the formation

30 fluids. Formation fluids are prevcnied, however, from traveling radially through the slurry
passageway as there are no openings in the nonproduction section of the inner tubulér.

More specifically, the isolation member disposed within the second annulus may have

a pair of substantially parallel, circumferentially spaced apart, axially extending members that
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in the first annulus prior to entry into the production pathway and the
second portion of the gravel in the production pathway which filters
out any particulate materials in the formation 30 fl uids. Forrmgjgm 2005
f1 ui ds amneopredssot ed, however, fromtraveling radially plcprRasdhe
slurry pas eway  as there are np openings in the nonproduction section
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and i nner g ubulatSraldegerp@,l Of substantially parallel, axially spaced
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the outer and In onvesmhodivndraof thelpeesentefivention, e aptuatdble dbace paj byaypasg t he
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outlets may JBemh Bts plobeprejentis veatioh hitdpesmork than dati dutlefthe oetdisahdy

enbgdi ne : . ' s i,ncl ud | tiple.production
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coupl ed ttolgddrher to achieve a length sufficient to gravel pack an entire
production interval. In §$Ch cases, nultiple sections of the apparatus

of the present-oFHBEY: e DAR oneyp aparapus fasigravel Parkine adatepiakof avelibere
thr eaded rsnbe coipdey topbther, toiabhiSkeCdeB@R OFfficibhtQo SHavEl pacP a2 SAZE PYbhSction

interval, In such cases, multiple sections of the apparatus of the présent invention are coupled

together, for example, via a threaded connection. Also, in such cases, the slurry passageways

of the various sections are in fluid communication with one another allowing an injected fluid

slurry to flow from one such apparatus to the next, while the production pathways of the various
25 sections are in fluid isolation from one another.

In a method for gravel packing an interval of a wellbore of the present invention, the;.-
method comprises providing a wellbore that traverses a formation, either open hole or cased,
perforating the casing, in the cased hole embodiment, proximate the formation to form a
plurality of perforations, locating a sand control screen within the wellbore proximate the

30 formation, positioning the gravel packing apparatus around the sand control screen to form a
first annulus between the gravel packing apparatus and the wellbore, injecting a finid shurry
containing gravel through the slurry passageway such that the fluid slurry exits through the

outlets into the first annulus, depositing a first portion of the gravel in the first annulus,
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of the various sections are in fluid communi cation with one anot her
allowing an injected fluid slurry to flow from one such apparatﬁéﬁo
the next, while the production pathways of the various 25 secti L4085
in fluidwoaedmesson fromone another. In a nethod for gpgyekeRacki Ng an

I nt erval gf a, wel | bore of tqt}e present invention, the mnmethod conprises
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posi tioni SRRk e sand contral scree
to form agﬂiﬁlér}@'? %%Fus getémleen t he g%l%(‘/e gk l‘gﬂ’rﬂf%ﬁj"s@dﬂam{'%e
wel | bor e, emnbpdimentpgheafliid giuery shayratsp bedlwvtealld@mghegﬁm&humhr ough the slurry
passageway such that the fluid slurry exits through the outlets into
the first annulus, depositing a first portion of the gravel in the first
annul us, 4 25 JUL 2005 Bmmmmmnm%m depositing a

second portion_of the r In the rod ction pathway by injecting a
portion of the °ffd H’loﬁe ?t?“f’ﬂ‘?rgfﬁﬂp ?lﬁﬁ'é‘“?%%%d"éﬂﬂ@ﬁ of thsupresenand

{ermi nat | Agedth jeRiretklioRowhRde tohs. déibh oRRPUb'SE Bl n HoAg Yihi)
patggfy are substan |aIch Ietely acked with grave tion to
i nj [ ngﬂCPPl‘é‘P‘?’}YEﬁgd 1BYTET p1y W tc&iﬂﬁm% iog a\}@PIﬂSHmdbg Idiffenent Sigumes yefer to
passagevedrekpbndRiFpartPardtROdlicients, the fluid slurry may al so be :

I njected down the first annulus. BRI EF DESCRI PTI ON OF THE DRAW NGS For a
more conpl et e Kigwrerlsis &ﬁﬂieﬁ'&héﬂuqsﬁ@lﬂméé@m offshaoag il anﬂ/gast;aagfasn@f)erhm an
present JByaRkis JeEh &k e detai | description of
t he i nventp:Bon al %Jrﬁlgra T th ﬁcﬂlg lﬂt&vggggﬁgﬁ%ﬁ ?\fﬁ’PPrese i?ve R)hl ch

cor r espondi ng Hgnre2ds parfipl quhawali fiéw ofat aﬂpﬂgtnsésr grefeepacﬂdhg a8 Gfitelesigndi ng
part;g an c illustration of an offshore
oi | gnd %%%Mfor gggﬁlgm‘mh%aﬁbﬁ%ngagrg% $,80P St ST packi ng an

i nterval of aﬁmmbtsra@dgﬁlmppmmuwo seceioisiof 8 apphigtuk for gravel pRddidgial  Ccut
away Vvie .avel I n interval of a 1

wel | bor e%@aaﬁgf%?@gge?%éﬁh%ﬁ | o‘ﬁ"?ﬁ?"%@éﬁ‘? g‘?’ilpg’tdé?ﬁ? ®h sand control

screen; Fi gur Figwe 4 inasiddoiem eﬂ\pmﬁo:paftwwnﬁneloﬁubﬁlm of 86 tapfidusOfor gfvel
ntery wel | bore of the present

apparatus_f
i nventi on- f]ﬁn% alrn\(ger‘éoﬁpfl gﬁﬁ?o(gﬁgpﬁ'éwcseﬁ gy 02 aLarg COYRIRD WgeRTof porti ons
of 2G40 inner Higme disa abssxectiynpb¥ied ofard PpaQivd Y& gravel packing an interval of a

wellbore of the present invention taken along line 5-5 of figures 3 and 4;

Figure 6 is a cross sectional view of an apparatus for gravel packing an interval of a

~ wellbore of the present invention taken along line 6-6 of figures 3 and 4;
Figure 7 is a cross sectional view of an apparatus for gra\}el packing an interval of a

25 wellbore of the present invention taken along line 7-7 of figures 3 aad 4;
Figure 8 is a cross sectional view of an apparatus for gravel packing an interval of a

wellbore of the present invention taken along line 8-8 of figures 3 and 4:
Figure 9 is a cross sectional view of an alternate embodiment of an apparatus for gravel
packing an interval of a wellbore of the present invention depicting one shurty passageway and

30 one production pathway;

Figure 10 is a cross sectional view of an alternate embodiment of an apparatus for gravel
packing an interval of a wellbore of the present invention depicting one shurry passageway and

a circumnferential section of an isolation membey;
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packing an interval of a wellbore of the present invention that are

coupl ed together; 20 Figure 5 is a cross sectional view of an 2P £ 2fopss

~ for gravel packing an interval of a wellbore of the present invention
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of a 25 IIb Ly ofeﬁlgegpresent i nvention taken along line 7-7 of
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gravel pac kl ng Fagilrd 1 i 5 vidks seétional Wl éflaﬂﬁlﬁzr@fc SmibBdiRie A Ak aﬂpﬁr’éﬁ?fdr%ﬁvé]aken
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and 30 one production pathway;, Figure 10 i's a cross sectional view of
an al ter nat e eﬁtﬂ@éﬁ heita gife awwagf;ﬁavcaumoffa@rou@r &bglar of)an: kppagetarfor priaeslval
of a well [0 assa

and a ci er en}?‘é ggﬁl?lgér’\@o? ﬁ{eﬂ‘)? %}gﬁﬁg%e?%%nn@n% s agméabj%d‘g g‘g WO
02/ 0708600%'@;&0@#10512&8553%3 11 is a cross sectional view of an

al te ate enbo f I for ravel acki n inter of
a vve bor e of F‘ﬁqﬁa rlggen ?‘%@g?ﬁéﬁr %‘%fﬂn‘ae‘?soﬂergp%‘? %?;P% é\\ﬁé?

and four omanmhmlarmﬁ apadppavatys ;forFgrgen] @adking & BtV SF aSWETbbRNGH thyy ipRMeRf an
al ternate, enbodi. a avel 5 packing an interval
of a wel | BEFRUGY Hé}‘nﬁf’élgglhfspﬁ%%‘?#ie ?@88{ e PAS2EEYEY: sl urry passageways
and a circunf Bigerk 13- 5BC4rk 8ide @hd EOMW seitfoRhIatidva) rdddraos) 1ofF fpgftfoﬂ o%én' S a
side view of a_portion of an quter tubular of an appara or gravel

packi ng afMFhipipnef 3P 2RPARTLE Ber BFAYH PRGkinEAeiBtsRal Pﬁ\?é’ml\h@lﬁ af i¥he present

act upd abl fveRYinG8Qudig ifde rekibk:8 i the budddforshelivny Ragsaggay; 10 Figures
14A- 14B are side and cross sectional views, respectively, of a portion
of an outer tXigwIcak6 ’éfa%ﬁi"é!ﬁ)‘ﬁd’f&tﬂ?‘smp&f ap oEPEbplar /f amyanpRcatus farsravel of a
vel | bore leiddgn BESRIY: o iellSHR of B plelfal bl il JiDE B¢ HRERSIAULIE! S
of the slurry passageway; Figures E are si and cross sec |onaI

vi ews, respectFigateyl7 igf sideptieyiosn P@rtloarof an outer tubnlar of an apparatus for gravel

packing an interval of a wellbore of the present invention that has outlets at different axial

20 positions along the outer tubular for different slurry passageways.

DETAILED DESCRIPTION OF THE INVENTION

While the making and using of various embodiments of the present invention are

discussed in detail below, it should be appreciated that the present invention provides many
25 applicable inventive concepts which can be embodied in a wide variety of specific contexts.
The specific embodiments discussed herein are merely illustrative of specific ways to make and

use the invention, and do not delimit the scope of the present invention.
Referring initially to figure 1, several apparatuses for gravel packing an interval of a
wellbore operating from an offshore oil and gas platform are schematically illustrated and
30 generally designated 10. A semi-submersible platform 12 is centered over a submerged oil and
gas formation 14 located below sea floor 16. A subsea conduit 18 extends from deck 20 of

platform 12 to wellhead installation 22 including blowout preventers 24. Platform 12 has a



~outlets of the slurry passageway; Figure 16 is a side view of a

outer tubul ar of an apparatus for gravel packing an interval of a
wel | bore of the present .15 invention including insert nmenbers |n the
#)E)rlﬂl.é’ﬂﬁ
of an outmy odozleeb ar of an apparatus for gravel packi ngcmggzvbtsgﬁval of a
wel | bore pf. the Y ffer nt si,z and
Fi gure 173? 1ghag ag e&g?évx?{' 8oy Akgir%ttil&g#s% mg&r?to{gu{llfegrp k¢ E&P1% Sgﬂrks
appar at us3g.or gravel packing an interval of a wellbore of the present

I nvention that ha Lets at different axial = 20 positions along the
outer tubular £ ﬁB‘P‘F %F’gﬁﬂda@ﬂé‘ﬁeﬁ'&g@éﬁﬁwyuﬁ@ﬁﬁﬁﬁmamwlﬂm OF

THE | NVENZ4 QN\caffinked ritRinIpdibos: BNgy Ushdnd 361 Warki @us wﬁeﬁu@emﬁs Qboid he

present invention are discussed in detail below, it should

appr eti at wgludingtapppratyseetle i, i @r3vehpaskiay pa ddervalrnf wellbora@ﬁladpam ¢

i nventive %ﬁ% e e Is ic
cont exts. fo e sBlem T cﬁg}a&éﬁléﬁeﬁfﬁﬁgﬁggﬁgﬁr dgrcfeél rwgc?léﬁ%réeﬁ%d Eyo&ﬂ&f

i || ust r at pack anfulaygegipd #& wealy string 30vs kewezgtdhrouglecasing 34 nmelrapp@mseaﬂ&l 44p not
delimt t Lnitial

froure 1, oy BRfors shidfeable3asilol DY EOMREserIReBhl W inelida B e 5y

wel | bor e inpladiag iz higuidreamieaandod fastivotate roatérizhsutth gagraydl dstynatpead dover workstring
schefHat ically illustrated and 30 generally designated 10. A

sem -sub sible platform12 is centered over a subnerged oil and gas
formation 14 |A)§ai1ﬁﬁinbceﬁxﬁmoﬁeaet§ﬂ talowLthe fThid BRSSP andyORidjdcted ooty
from deck 20 of tform 12 to wel |l head inst I Iahon 22 i ncluding

bl owout and seaSeiily Gow,troughasparatuges 40:2 Duripe s brogest pPORB60

PCTI USO 2/ Wﬂm& gluﬁfy leRiY R RPPaRdtekI 8240, AN hch tHASHE G sﬁﬁyfeﬁt&sraﬁhﬁdr@&glﬁﬁd
| oweri ng %Epe strings such as work sting 30. A wellbore 32 extends

t hrough tHe B rEEaF 1ogio8t48at ROTIRR F}l‘icﬁf Wl Pk RiA Shrryds dopogiiedi thggein34 | s
cenmeyt ed g biheBddid SdrBerdsayiitet G¥RAlonIG- uuwgﬂaae&bfah&gs@@hﬂer}sé MelBiMar | ous

tools 5 including apparatuses 38, 40, 42 for ‘gravel packing an i1nterval

of wel | bofahestnid girsien glong ith sempaef tbﬁsrml,tsmwrfw@kw fepparetugedti nt o
annul ar rtﬁﬂh@ﬂepﬂs?mné/\éﬁﬂelhﬁmb& s88hs. €45 atsgncﬁéoﬂ&alm aﬁa S) Js9han 48,
apparatu esp §] ?

work string 30°is I'owered through casing 34 until 0,
42 are po¥ithip aprarhtesds 36 é%t42t the payshamainingin the fﬂ@idummgs Pellbwedfrimisth&0.

Thereaft%&nﬂa bl Utk ﬁéﬁ& grnﬁh%g‘ég%'nganaﬂxﬁe gﬁ%é ﬁaglagcgﬂﬁiolasc%%nt Gul ate

mat eri al as grav own workstri
20 workstying 30 and up to the surface in a known manner, such as tbrough a wash pipe and into

the annulus 52 above packer 44. The f{luid shury is pumped down workstring 30 through
apparatuses 38, 40, 42 nntil annular section 48 surrounding apparatuses 38, 40, 42 and partions -
of apparatuses 38, 40, 42 are filled with gravel.
Alternatively, instead of injecting the entire stream of fluid slurry into apparatuses 38,
25 40, 42, a portion of the fluid shury could be injected directly into annular region 48 in a known
manner such as through a crossover tool (not pictured) which allows the slurry to travel from
the interior of workstring 30 to the exterior of workstring 30. Again, once this portion of the
fluid slurry is in annular region 48, a portion the gravel in the fluid shurry is deposited in annular
region 48. Some of the liquid carrier may enter formation 14 through perforation 48 while the
30 remainder of the fluid carmrier along with some of the gravel enters certain sections of
apparatuses 38, 40, 42 filling those sections with gravel. The sand control screen (not pictured)
within apparatuses 38, 40, 42 disallows further migration of the gravel but allows the liquid
carrier to travel therethrough into workstring 30 and up to the surface. If the fluid slurry is
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As explained in nore detail below, the fluid slurry may be injected
entirely into apparatus 38 and sequentially flow through apparatuses
40, 42. During this process, portions of the fluid slurry exit dacHil 2005

appar at uswg@zm1ho42 such that the fluid slurry enters gails#osig9i ON
48. Once in annular region 48, a portion the gravel in the fluid slurry

i s . deposiraigly Rieptsq girectly intp araular regine 44 g 3isapdcaides tarmsrghy periior pf thoflvidt | on
14 t hroug rg.Qr-at i | ' e .d C '
a1 ong. i L hEg R iR Sphfanls A ROPA AL bl bhd Wb SRER U 3 o
38, 40, 4sempleispadktdangongpthaieed beiaphietedsEhegwionofithe Al shimy antengpompbaratses

screen (n L ClUI LS Siti d 4 Rl n_.appar at s 3 40, 42, the
gravel Ee%i g?’n%fpﬁgzeﬁ{eerfa Bﬁﬁm usse?[;"r% r f/,o,}"ﬂszt %y%cg Pfg%d’ #lfssg'fﬂgf@ PR Gey enter

m gr af i on appeineudes 83}i40, 42afrorh euinuldn Gaponeis viamme of fidveshletstdh bt tdride oBRGr
control screen,, into 20 M@t&l& 30.and u ]tug the surface in a known
manner, s Fdhs IRPARSeS f4pi B‘?eéf’ﬁeds TIRY Heluge presyrn Actieted devigrsyich
packer 44 a5 ¥1Qesf hig‘ e sk dnd thelRUARRAIAQWEin WO kpalatd BONY of MeGHED sTurry
apparatuses 38, 40, 42 until annular section 48 surroundi ng apparatuses
38, 40, aeiyopsrtions of apparatuses 38, 40, 42 are filied with
gravel . Alterngd Ml £, vhitd ' | rgﬁﬁg I d
slurry into ap%gérn\aﬂt?%ds%ggg%}% _gﬁzﬁg%gng%}{o?@gﬁ%@ﬁgﬁefs ul ﬂistfl%%ryy
coul ba/ be thaj the apparagisdercravpl packing anintervarof p agllome 4f$he presentimention isequaky
such as t . ' . whi.chnal Lows the slurr
o travel VERaEedtof LR AL Walty spbebELH 3R Sl ARt frotet Y
wor kst ri ng@e.1 depaitnan ofishere tpesatipnrit slonlddde riobeel byf driei siille G the airtSthatithe

I ' Ll t fluid sl y is.d i ted
- annul oot B e Bl by bl S e e hligalioh b en iSRS 14

t hr ough psuited fatusoin eb8havkbpegatidne. 30 renai nder of the fluid carrier along

wth some of t ravel ters..certain, tions of apparatuses 38, 40,
o 13 T Ta t okt B e 4 o B rel e b R G smiader
pihct ur ed) ?-a\tr)élrphﬂldtigaqnﬁme:ﬁﬂwiﬁ e svellibre dfhe pladest iiraaahdidh\malxislgﬁﬁéiﬂry daisigﬁaﬁéd!@ﬂ of
t he grave ut ows the Ligu carri to, trav t her et hrough into
wor kst r i nﬁp%%atﬁsﬂé? Rapag %Ut‘?ﬁ‘g’“gﬁ b?a% BTty %@Fé‘q‘el‘Yﬁﬂd’?g‘FtEﬁtﬁ‘qu gz 1570 gxially
2005 WO O24{aT3e0duGEdh L6o8ad Bbthatlinglades i pluratity 6f Qehiags 68. rAwkleY pbrbRof
annul ar rﬁgi,on“;ﬁ End a s“?ﬁgd bridge forns, the portion of the fluid
slurry t H2F side Wall peesierdubular §2 A ity edendmg noppyodugtion gerfion i that includpss
sandybr i dgR dysdie biddts 7. KR Mk&isthR 3Kb&dRe BIRELDR) h5s sRRefphheXE e The
portion of the fluid slurry entering apparatuses 38, 40, 42 nmay enter
appar at usgsitgof openingi96 withia etqdycmné?ﬁumgwtopich@b\g@r @ris magh greatesthay the
appar at US@cﬁsi%B?f oflets 48 irf doRfRoBEEdh 3cibPE GouttP nbhidr &6, i TR bllsS ©On

the exterior 'of one or

by those skilled in the art that even though figure 2 has depicted openings 66 and outlet 70 as

being circular, other shaped openings may alternatively be used without departing form the
25 principles of the present invention. Likewise, even though figure 2 has depicted openings 66
as being the same size as outlet 70, openings 66 could alternatively be larger or smaller than
outlet 70 without departing from the principles of the present invention. In addition, the exact
number, size and shape of openings 66 are not critical to the present invention, so long as
sufficient area is provided for fluid production therethrough and the integrity of outer tubular

30 62 is maintained,
Disposed within outer tubular 62 is an inner tubular 72. A portion of the side wall of
inner tubular 72 is an axially extending production section 74 that is substantially

circumferentially aligned with production section 64 of outer tubular 62. Production section
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nore of the apparatuses 38, 40, 42. These inlets may include pressure
actuat ed devices, such as valves, rupture disks and the |ike di 2§gﬁﬁd2

. therein to regulate the flow of the fluid slurry therethrough. 605
t hough fivgpmo7isadepi cts a vertical well, it should be petredodugigne
skilled i

the art., .1 hat . t ar.at for gravel .packing an interval
of a well g%? I T 8% é?é‘ﬁ%“’%lﬁl(/éﬁ‘{%f*%% @mgﬁﬂ’?ﬂg@ ‘E%é’{) ﬁ’-e%ﬁcgaan%ﬁ FlZ§se
i n devi at est sabd of openinkd THagk W& lchificad to the ieznbinddntioR] doJengs SRFicRYEReLiIHOUIN
figure 1 deQi t ap . ffshore operation éﬁ shoul d he noted by one
skill ed i A% H%d}?’i ‘P’ﬁaﬂf"dflﬁ'é‘m ﬁé‘gﬁé‘? mqELt; of ingr AuRmlar Y4 dk magtaiged; mnsthenl  of

a wel | bor gor@bn bitBe HAGRANS ihdYRBIIAOMN it M a&ﬁ_ﬂ?l&ﬂ%dﬂ%lnbipréﬁﬂcﬁﬁpse&gfn 748 | N
onshore operations. 15 Referring now to figure 2, therein I-s depicted a

parti®l clitsubsiantially eiruamfergptially shienad ity spnprogpeion|seqsian 168 wfouter thbrtler6al  of
a vel | bor RofroblioRsEkEA 78 bIMAR il vhRhs dovpBRRG/Alidige! onat ed 60.
ar 62. pOI’lPI on-of the Si

Appar atus 60 has an outer tubu ‘de wal | of
out er tubul ar BBpesed ayithiaximininplus Qthetvtiem gutpr whiwler 620mdsiendr inthul 42 tihat

i ncl udes . ol | her rtion of. .t si de [ 1

of outer i?ﬂlgh arﬁ{ er gj aﬁpﬁ‘%ﬁ?’y@%ﬁ%ﬂ@%ﬁoﬁﬁf%ﬂﬁﬁg F&?&B’ FQO w@@maﬁr \é\g

t hat i ncl sbieten@dlyqraealiel, cirumefemutidliytspaced apro axislbosnadis hadmbats 44, Be gaiTe
app nt t&i hoste killed . uIie rt,.th epsi yo;ﬂgo eni ng_ 66 within
SPPHELT ey BRE st Sutet bl Bl G ol ca e i e

gd ensity Ozfirﬁﬁﬂilfééﬁgﬁﬂ fitid iismaﬁgmm@@umrbdl?a?claﬁsg&ﬁoa r@4ﬁ&1 ﬁ\;npﬂid&ﬁfonfséﬂﬁHh @% sz.h
figure 2 HUS RIS &R0l ooy EnE: 4 Ao Biovide Fronpuseniob Bl golation brtsren

ot her shapeshcaBesichEs74EM ndhprefudadd elok 78ef M& bz FOUAs &Qm%%e&ﬂb sg,or m
the 25 principles of the present invention. Likew se, even thoug I gure

2 has depitc feapeoibe riifeg@esentiah Boypdriygbattiesnst My | pagsageway 8s, diaving, radial
0penisngs HfinéRidk defplch 6% Hﬁépkdéﬁl:ﬁ’on%clzdoﬁ 68 f@f ouRdr b JSf{ndgnﬁ%%n?g% s%}.ﬁo?xo

wi t hout departing fromthé principles of the present n

addi t i on,7% ¢feinasegbulan{Zyed a psqdagtioprpithyray 9. bevingadiahbenégiea defimrdtby
critical i | . | G | S
provi ded If‘rg‘:}lfcp %%%EE%%%Y&SE&%%P %ﬁ%ﬁgﬁ“ﬁs "?nyeﬂl érﬁ“%%% fut% %g?i'out er
tubul ar 30 62Dippspdhivithigiinnedtubmias Pdisadand tonirel sowgere2. t Send lcarrtrob 2créeh 92N

I nner tu - ' ' | . ianer, tubular 72,1 s an
o o |y et Beg s pipESS el pbhBrfenlil o6 Bhicy 00 e o8 e roatitio
ci r &nf erfhwds iatd the pradyetizs tobing Phoekactnupbes eiet amishépk affopeiihgroa aibhidtar
62. Prodygtit Ao 88 Hsel inindond schthe 20icie 0 B40BR0: P Hlld P0RL 0012

the integrity of base pipe 94 is maintained.

Spaced around base pipe 94 is a plurality of ribs 98. Ribs 98 are genera]ly'symmeu'ically
distributed about the axis of base pipe 94. Ribs 98 are depicted as having a cylindrical cross

25 section, however, it should be understood by one skilled in the art that 1ibs 98 may alternatively
have a rectangular or triangular cross section or other suitable geometry. Additionally, it should
be understood by one skilled in the art that the exact number of ribs 98 will be dependant upon
the diameter of base pipe 94 as well as other design characteristics that are well known in the
art.

30 - Wrapped around ribs 98 is a screen wire 100. Screen wire 100 forms a plurality of turns,
such as turn 102, turn 104 and turn 106. Between each of the turns is a gap through which
formation fluids flow. The number of turns and the gap between the tums are determined based.
upon the characteristics of the formation from which fluid is being produced and the size of the
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74 of inner tubular 72 has a plurality of opening 76 therethrough.

Agai n, the exact nunber, size and shape of openings 76 are not critical
to the present invention, so long as sufficient area is provideph Ug‘_r 605
fluid pr mmlaﬂdvmoand the int egri ty of i nner tubul ar 74pt§m§@y0g;2@| ne

Anot her ortlo e side nner tybular 72 is an axia

ext endi ng&tt E?Jl ?g%j dﬂﬁn%tbﬁﬁa\é\ﬁ P‘?@“Wﬁﬂeﬂ%‘oﬁ' sﬂéﬁf’r%{’&ﬁf P& mdyscreen wire 16/0

ci rcunf er gay E@H ¥sanllicanes sweéd]aﬂ@ﬂﬂmﬂmm&ﬁd ﬁﬂ%éﬁi e 68 eRHig®r ofhePul ar
a

62. Nonproduction section 78 of inner tubular S no openi ngs

t her et hr ofigfAble I5cEpigase dt showld b updersigod &y thesedillsd ingbe prt that ‘ehlletrlbbﬂli aId B2 and
et UDLhRkodR sSrofflace? BleHobOla FPERRE 23Pwird e {cm%ff{xﬁp&ed el ow

i sol ation nmenber 82 includes a pair o st antgc UIH par a
ci r cunf er plageiod Pither exatlets ferpethe bal@ﬁtlttasahﬁ}'premcemrmgecmmﬁ ni# be 8Gaphdat 10

radially er tubular 62 and inner tubular 72. In fact,
8@%&@@9&% \9%%’;1 ife ! ail :

menber s provi circunferential fluid isolation between
producti on sedfemingAoanafigwepd ol thettin rsele;bnét@dlpcﬁ'&oﬁfof tWelictfiodswholtar 62.
fluid jsolation

| ddi t nh 8 d nf t
ot ween  PUHOTETadD i B s RosRRaEI PO b Slacerons ot SuiAgy
bl ety e e g 0 b
non\é\ﬁ)oducstef;t&?s §i%51a§ ‘%‘S‘V\%&l ‘H’b |CRFHRES lgfﬁdoﬁﬁhﬁb‘PE‘%@tola&ﬁ hawio on
78 of i nnadallyldkténding Hdnprddebtién %ﬁ@ﬁ&ﬁ%om@@ﬁlp‘ﬁﬁyo%cﬁ'ﬁ%ﬂe fﬂ?‘ﬁ%@é 3.

and

boundaries defined hy productiaon section 64 of outer tubular

product i JFR°B BeRRrefpcton Qgpthnrﬂﬁéﬂ%mda%seygal el EiBe ddkgivisn quwter fbalar Eigbul ar
72 is a %ﬂ&r&m,mxt&laf ?%Ebdggnon§@élﬂn§ﬁbt 19, mﬁs; BR@& ch i Wl *B%garfebase

pi pe 94 that has a plura \B/ openi ngs 96 which allow the
producti oh EaEbPIfquF‘H%l SP41108 18Rl Jgiesdndes 2 phiralintifngeniagsd 3éx@uter whibel12 si ze

and 13hape;@fhaORRIIEES e%@mﬁﬁfmdg ge % a{;qstl@s tlﬁﬁ E ?Wchhﬂg;%e{s'ﬁ%@m S0

long as sufficient area i's pr uid p ion-an
“integrityubéts %Dseﬁ\thp@dgacom ammmth@d sh&plem&:d aamamﬂhomsfgumampﬁé is a

bout. ¢ 2o ohiaF 1 ot bl £ RERGIR, dokrel KRR BN bl B v
cyl i ndri dalone rosther, 26y siegrbe: ofigir¢vovierential phise shifitilscacbeptaibhoesint 1o rddyntone

Rl Y T T AN Mk

shoiahd lavehpiekinpaoibtryalfie wekbdre efthé preteneinadrtion Beds nbh@feCiBE bpertidher Of

ribs 98 w endant, upon ter of. base pipe 94 as well as
ot her dest hwp%argé‘g‘imétr‘?ns E%t Wﬁ?‘aﬁ?geOf\%&g’mﬁgﬁﬁﬁﬂ“ﬁ &leﬁgpamat\“teS? Ber2¥ apped
around r |plaslaﬂ§an mtarvaaf aerelbbieaf HpresSar inedntivh fssubihbly Shilar @ thtﬁFi ty

of turns, .such as_.t.ur 2, turn 104 d turn, 106. Between each of the
turns is t%Plcgag OﬁtﬁP’Bﬂgﬁp"vﬁﬂﬁPme string reqmaxllrlllg no special coupling tools or techniques.

Inner tubular 114 has two axially extending production sections 142, 144 each including

00

25 a plurality of openings 146. Inner tubular 114 also has two axially extending nonproduction.
sections 148, 150, only ope of which is visible in figure 4. There are no openings in
nonproduction sections 148, 150. Likewise, inuer tubular 116 has two axially extending
production sections 152, 154, only one of which is visible in figure 4. Each production section
152, 154 includes a plurality of openings 156. Inner tubular 116 also has two axially extending

30 nonproduction sections 158, 160, neither of which include any openings.

In the illustrated embodiment, inner tubulars 114, 116 would be positioned within outer
tubulars 110, 112 such that production sections 118, 120 of outer tubular 110 are
circumferentially aligned with production sections 142, 144 of inner tubular 114, as best seen
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formation fluids flow The nunber of turns and the gap between the turns
are determ ned based. upon the characteristics of the formation from
which fluid is being produced and the size of the 9 2 5 JUL 20d% JUhJ005
02/ 07086@eraXiU7i802105121 gravel to be used during the grpwsizopaski N9

operatlon&@%e her,. ribs %8 and scre wirg 100 ma)ll forma sand

control #5‘&%’3“&?&1’6 “F%Onaff‘ft’ﬁe e hise 1 Yerpgirapaeniglbor

other suiligibi aith @eﬁ;&bmon bdctisRaub,d 5D 6f MAG SRR Q, Q}éofabf?é?f( ok Ag%ﬁe in
are

the art that while ribs 98 and the sand control screen |acke

depi ct ed TriuflGEhPECdRction sfftjops fils ko pdguten telanan 413 e Ficutnéerentiolly ahgnéd wikace

of eitherp@hudtRhRed [ r e vmre
100y b2 e ap o “3??2%1??5?%’&%3%&21%@%8&9% AR G R G

fi guries 3nqapEPdRctiqrheactprs 136, dahiof waldr ponler dH3 mfcucumfesamhjlyo aBgrefll with er

tubul ars di n ortions of two
sections rg)? |(%E§%£?55é'gﬂ 5?2@' Iéééf%ﬁ%tt%bg‘iﬁizé)gﬁa ai%ép SCFR el‘%/el y. Quter
t ubul ar 110 ha&zﬁtnzmg agmxaiolf;guﬁ-xt, imeli tlbplT 04 etal 2R of RoBe&H haRserslib, 17220
each incl

i.n I|t 0 ngs 122. Quter. tubular 110 al so has
Coo i caebARs otadho i Kl SRR 1155 of BPicn moaberside, 116 aigbestber,
which is mﬂ;suﬂhlcﬂ‘whibhflk gisibie 13 figukaC ol HRAUE 170 RaSE6dis @Rirddfferehifly
i ncl,ydes se raI ‘8‘5‘%@%’128 Li ke %\fr?g outer tubular 112 has two
axi afl'y é?f’ “EF ABA! termber 189 ps st seen infigurehend@ipainief aillys
vi si bl e ispad dg botanthzAg RirbEORaEdD ARMBEE
plurali tySﬁ?)fe ogagﬁfunggn 13?1 Qut er tubul ar %%ﬁ%é%%n{sﬁt \b\gggi?%ﬁs

ext endi nd #Grlp WiRtonmsnten L2 fgn e PTBB““EW““@E@H @ﬁ“mmubmmwal
several ruiless 53414@6 Aveshas g ﬁﬁﬁ@%@{)gﬁt@?&dﬂ% 13 bsta{‘}'m‘l;)lgl ;Pe

art, even though I gure 3 depicts outer
112 at a SHrHefesend grembers; ondy merabes 488 keingshovscn §gmrfsa4 alldl'?atl'ogeeher tnenthas

anoyker, 180y178eRe ﬂ%fcu%{n@aéﬁﬁ%f@&mes Pg,g gzﬂt,\%sa%@e%%ggﬁgmﬁl ng

the present invention as the relative Ci
adj oi ni n§asagaNaynidH 196 h@wammnuagbslmmdmmmawleﬂ llléae\llsol;lgxeﬁmerk =l val

Of 2 Vel Lot chlb RSB L MEALk Y085, DAL B0k, e operathon of

t he present |nvent|on alope a

appar at u38e Fatheypmepsiers 178ekd HE movidexoeples flud 1salaﬁmi fobgroductén pdiew4E esent
i nventiorllgéqgﬁubstantlal ly simlar to mating typical joints of pipe to
forma pipé String requiring no special coupling tools or techniques.

| nn&¢ t ubul arIstohamntbml’wdiaahIpyuekhmnﬁlﬂfd@@tﬂ@npﬁbaeéd dpart B3t QA kAP, 144

Pas 't vo. SRR 2B o e R seon e rpY B < e oy et . sbsaisine o
whi ¢ ‘h | s civiusifldential mekibgts) eénlmehbe204 Beigg AOwR REFHRE R ahd8. Isolation member
176 has a pair of circumferentially spaced apart substantially axial members 206, 208, as best
seen in figure 6 and a pair of axially spaced apart substantially circamnferential members, ouly
25 member 210 being shown in figure 8. Together, members 174, 176 define the circurnferential
boundaries of production pathways 212, 214 and slury passageways 216, 218 between outer
tubular 112 and inner tubular 116. Also, members 174, 176 provide fluid isolation between
production pathways 212, 214 and slurry passageways 216, 218. Further, members 174, 176
provide complete fluid isolation for production pathways 216, 218. Importantly, however,
30 slurry passageways 194, 196 and slurry passageways 212, 214 are all in fluid communication
with one another such that a fluid slurry may travel in and between these passageways from one
section of the apparatuses for gravel packing an interval of a wellbore of the present invention

to the next. Specifically, as best seen in figures 3, 4, 7 and 8 collectively, an annular region 220
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nonproduction sections 148, 150. Likew se, inner tubular 116 has two
axially extending production sections 152, 154, only one of which is
visible in figure 4. Each production section 152, 154 inC|Ude523JUL2M5
pl ural i twoakompeni ngs 156. I nner tubular 116 al so has pMOu@X¥habl ¥

extendi ng ., nonpr oducti on cti.ons, 158, 160, neither of which include

any open%ﬁ‘&g&ef"ﬁe ﬁ’@gf F‘]I%ﬂgfsrljﬁe]azéﬁﬁz’c?ﬁ?rﬁgﬂ’iafs 1160 &16 Srataliows the fnd shurmyg

woul d be tpasved Houmesariity a1 @H REsagdwaps] Ar Eﬁ%&@ng%ul%?oﬂsa?éﬁnq tion
y ali1gne

sections 118, 120 _of outer tubular 110 are circunferential d
with prod@EeRTIRYS &lbizds At aurh, regadigss of s sircumiprental ogearatiasf aet wbden 10

2 5 JU 21@@531211%@ 9 %917 RBa% ﬂ@-rélyﬁgﬁ/ [ ?vt;lﬂl itljav:fl grg% %B&%hzeg&ﬂ&&%tof the

nonproduction sections 124, 126 of outér tubu
ci r canf erapparatasdsyfor grpve) pedking anhintenyalnf @ dvstibire of the ptasentdnvedtdn. 150 of i nner

tubul ar 114, L.0,:6Lgur.e . such that productio
sections 130, rﬂfﬁgulg?’ © gﬁ%ﬁﬁﬁﬁgﬂ*gﬂﬁ% thaeraéﬁ%al“?t(':euuﬁf 8?@{?5?%{1“ torms suehrasg
with pr eties ibelevs exppero swet S@pwatd ddasinwarthand thellikeadre Ll inaslzB@stc g@EN i N
figure 6; .such that 5 ponproduction, sections 136, 138 of outer
t ubul ar H‘%gg?‘% ec%'lnjr0 P e%gP‘ ?#ﬁ’&%ﬁ%ﬁsh‘ge YRS SHerEeR beate¥itions
158, 160 tiftop oftke cartdspdraling Fitre aali 60 dawnes ireBONbiing foleidtR: BotomBefer ri ng
agai15| to fiqgure.4, .inne Eluﬁ lbar 1&%has a pajr. of 1solation nmenbers
17010175 o ARENE FEPe{tFhavld bF ARER houBtardnit theanpatus Trareveb packinglan | on
menber s intdrvallott, RSB Gof IBTEL 18 suchUHetaBtasaf is Wbty a1 s\(z'hiéér R @siegﬂ

y

figure 4. |solation nmenber 170 has a pair of circuntérentia
spaced afpglinedpddiogizental qrigntation) nenbers 178, 180, as best seen in

figure 5 and i ' r L alk; -
RefBify Abw X ighlky 9%?%‘19,%@:@3 ik _d§%ipt§%@ms§ ?éch%(rl]aé views of an |

circunferential nmenbers, only nenber 182 bein own in ures

7. | sol atitespatererAbefimepd ofans appapssisrfon grawg] peckinie pe inttérad]| of asweltbert thpais t

Subsg ant baldiAtlshatcHBI0CASpal s 2930 sinl i Bk SULS 5.,and a
pair of gxieal Iy?gisg%gaégd apar?psuﬁgst%ﬁgfa ytg(aﬂz%trsgﬁﬁ & é%{“'is%m n%‘%?pg,

- only menteparabe82¥b haiga singlarslurry passpgewsy 232adll 7 singlsgebdietion pathbsyr 83415

100, 105 Batp Ayl SUTELET AP SRR BBl bl B R 21
i nner t upwdugtiop sectiopR4Gandanetet 242 iAGs nodpr@lupti@wsectionf24di Appasmls2B30 also

Fur hor , Tianiet UpnRPa R BRsbe ol £ Bhel 4 B BRUERE o Pgand ™

pr olct | nmopatngedyiss noh§@dudtBd se@dn 52| At {salaticremaeber 254 iswposedpaiveed |
ci rcunferent.iall aced r.t bstanti al | al  nenbers 200, 202, as
best see?\&f: n@ﬁ#%zr%%gg%l at§9 A Z'r%b?sogﬁ?rhrf“??y% gé‘%g‘ﬁ ad’ﬁﬁg?c%ﬁ’;?%ﬂ%l%l ly

spaced apart substantially axial members 256, 258 and a pair of axially spaced apart

substantially circumferential members, only member 260 being shown in figure 10. Isolation

member 254 defines the circumferential boundaries of production pathway 234 and slurry

25 passageway 232 between outer tubular 236 and inner tubular 246. Also, isolation member 254

provides fluid isolation between production pathway 234 and slurry passageway 232 and
complete fluid isolation for production pathway 234,

Referring now to figures 11 and 12, therein is depicted cross sectional views of another

embodiment of an apparatus for gravel packing an interval of a wellbore that is generally

30 designated 260. Apparatus 260 is similar to that shown in figures 5 and 7 except apparatus 260

has four slurry passageways 262, 264, 266, 268 and four production pathway 270, 272, 274,

276. Specifically, apparatus 260 has an outer tubular 278 including a plurality of openings 280

in its four production sections 282, 284, 286, 288 and outlets 290 in its nonproduction sections
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circunferential menbers, only menber 204 being shown in figures 4 and 8.
| sol ation nenber 176 has a pair of circunferentially spaced apart
substantial ly axial nmembers 206, 208, as best seen in figure 6ZandiL 2005
pair of axoaddwssepaced apart substantially circunfer ent],'b@}f Wr s, only
25 rrenberaglo bei%g shown in figure 8. Together, nenbers 7 , 6 define
the circufiferdft#3 27BoJraarius 200 plsp hay e Mnghtupdan R0/ mciRdiag autality of
slurry PagsAGeYeYSin : 1 r 112 ang inner, tubul ar
116. Al so, rregbers %% f"d%‘g?“g’“g‘%‘é%?g“ % %?QS,PSIQP%{%OOR%%% ongrodvrhet i on
pat hways seetions312, Hrid3 K. 81& Woprisdatye wepbe BA0, 22324 Apstahatispostdtosiesn 174,
176 provj l.ui d i I on for production pathways 216, 218.
Irrportantﬁﬂ/‘%tﬁ%@v@?%éﬁﬁﬂ?@%%&sagemys 194, 196 and slurry
passdgeways 2 lzola@drmemberd2D hba pditofdirc@TeALER! ipated aphrt MRS APARET
such thatmg Iué%;??ﬁrré e %ra | in_ and between these passagéways
from one MEEREF 5% oF agf,%g L sraged apagt spbetentislly ieirenynisteniial meombets, of a
vel | bor e @fly thentre33N being Véhbivh OR figude t1Re  1¥tion RERL: 928 hie ag%bgfst
seen in fii%%ns 3,..4, 7 and 8 col]ectively, an annular region 11 WO

021070860 SrsEsiyappoed apark supgipntisiyaxial auembers 3prbh Bdkend agair of axiallp spaceds
110, 112 gad subiisitialiyRitcahSrehkA mdriird 33ty xﬂéxhﬁ’éé%gh %%in%lsg{;l‘gn # HE 150

travel d wardly fromslurry gassa eways 194,196 thrGu annu
&

r egi'dns atiqRyrgerabes 374 hasgpaiy Af eivgupicrentiglly sprerd apart substaptiallp geislthantgrsof

the circunheimnhi Oht | ' . 14 rel ative to_inner
t ubul ar 116?5; %H?Fﬁfgffiﬁ?%ag% aﬁm %@%‘éﬁ“ﬁlggyﬁ%ﬁf’%ﬂ&g e’gééeésnm%l@aefnbﬁ of
the 5 apifdbaingsbewnin figravel Iphtiui mgmber 326hes v piir of cirtuintrdnganespaéedt he

present i ' . nf ta those.skilled in the art
Phat t he “Duf sl ~SOHeA,RE S B0 RA 0L o DA UGS sbmess shamh Beebdiie
upwar d, ciewmfretiakiernbres, bilk eneaiber 338 being showaliafipnge 12 Aséliton mdmbesBE@t | Ve
enbqdi e epicted j.n the figures, the upward direction
o 05 ¢ ot AR Ge SFRR-EteL Dunditer o HTGRie a0 e 416
di r ect i onné ey phsragavhyt D62, 164,12660268 betReenl Sut&QhbRE P9 R dhdindringiii £ 300, t

for _gravel packing an

should b ot.ed, . however t aratus fo | p

nter val A s dadRoRRBirs shriny 101, SR TSGR e idivn irovesm prosugen
equal | y- pethvape 2703072, 074L0% an8 shiirh phdslRthapd1eboh 964, 2661128k o dBicdl hARS-
Referri ng ﬂaw 0 flﬂgu‘{ﬁs 9 and 10th therein is depicted cross sectlional
vi ews of “EIFHORFYSAREPLNE RIPARGUIR RADEIYS 2I0TRed 41276 for gravel packing an
inteoval of aAwshduddbeappasht frém figedRNEIA dnpadBS tus
230 is sigi lar_to tg;&j‘shom i n %hiﬁaur es 5 e%’d gﬁgg%‘?ﬂ%%%g 3?%2%%0 has

a si ngl e°5BuVFIPoES o1 A8% REFpEB SDvestion meyihaye @ yaristuek cofigpratinsaincl@ag

Speci fi cabifpuratbR AaAhEEN D 8T BuRY haSade Wi, Bind 36ns AGkiKT]
plurali ty of openings 238 in its B bRkag nﬁé}&hg}gh%ﬁma
wmbers of slurry passageways are also possible and are considered within the scope of the

present invention,

25 In addition, it should be understood by those skilled in the art that use of various
configurations of the apparatus for gravel packing an interval of a wellbore of the present
invention in the same interval is likely and may be preferred. Specifically, it may be desirable
to have a volumetric capacity within the slurry passageways that is greater toward the top, in
a vertical well, or heel, in an inclined or horizontal well, of a string of consecutive apparatuses

30 of the present invention than toward the bottorn or toe of the interval. This may be achieved by
using apparatuses of the present invention having more slurry passageways near the top or heel |
of the interval and less slurry passageways near the bottom or toe of the interval. This may also

be achieved by using apparatuses of the present invention having wider slurry passageways near
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production section 240 and an outlet 242 in its nonproduction section
244. Apparatus 230 also has an inner tubular 246 including a plurality
. of openings 248 in its production section 250 and 20 no openi ngd 5 §jLi 08%
nonpr oduovoomemegot i on 252. An isol ati on nenber 254 is gicgRReS@ et ween
out er tugitéléatr 2312 %\&hl nner .tubul ar 246. |sol ati on nenpber 254 has_ a pair
of ci rcunt&r@RPT AT e ftrEH AR AFTOVEn BLTY RIS ey Bernihe Retase putop glfhe 258
and a pai int@hvalaxi al |y spaced apart substantially circunferenti al

menbers, only nenber 260 bei n% shown in figure 10. Isolation nenber 254
defines the ci ABAnBl%Heiilpstpisd seapdiments havs depigied itmisplatidnmgmizasofthel

Sa6 N oo PRRRGORIIe fridell SV WHBLink P Brfor THuBRTd IR hpdck® b

246. Al'so, ‘isolation menber 254 provi
pr odutt i ofrbsantallyypapdle] axiel re¢mubersy itphonld he wadersh®A byrtblose ckittpd it the fat thiadl

I sol ation oAl : ferring.now to fiqures 11 and
12, ther eF{rlllgrircs0 Hlégpl cc?!égptgfggsé{sm@g%l | ocﬁﬁggws I\E?JSB ag? mgﬁ?)lfsmﬁ"d%@%ﬁa?%?ﬁ of
an appar ablishef presgt aimedntioac k Fog ezmngile)t the Visdlatdh memblrk bosye hbah paf of
general ly . 30 des&a%nat ed

260. ratus.260 is.simlar to that shown in
Do s Leischmie SR B Shatta Sar b RBNE xi Feher? ult 41t o\ panliehso aps S0,
264 . f2 QGéleﬂﬁaina]mkubﬂ?Hﬁan? ggblﬁﬁénmrswé t{ﬁb&&i{eﬁbﬁ?liy?&é;sglé tag&helr aﬁc%@ end of the
pec | C al.at u asS ahn out.er upul ar |nCU|nga_
pl urlll i ty"8F %‘S@ﬁﬁ ﬁlj& a;é%? oty $1ds [igeiist tsotveletiemmemben s how 2 pargaf
286, 288 @Rfingerthelly ahﬁhﬂmsmmamapgyﬁ&lsmmﬁamymaimeiln%e% Obﬁt g.Hl:a 005
WD 02/ 070860 PCT/ USD2/ 05121 292, 294, 296, 298. Apparatus 260 al SO has

an i nner TG 2570530 14mgth Rfchegner thular in aucigelispd onfiséindl norfiggomionn it s
product i on seqtdr@ife o 13 %80in 13 805 A0 SR VARG BSioh Qfﬁn%ﬁ{)e@%u]gzo

3
nonproduction sections 312, 314, 316.318. Four isolation ne
322, 324,°t3paraFanyfo gevebpaskinger interyal obs wellliord that i9 Z@erallyl desigratedt3Gbiul ar

30D ass | SOk o B RRIaRe R AT o Blng 67k i HBLELERLL A J6a 308G G0 !

substantially axial nenbers 328, : nd a pa axi a apart
subst ant | 3i6/iy itg penprpduetieafestion 368nBispesed wishin gaoheniesr368 B2 hethatgbls hovge | n

figure 1 I ' Er,p&rg}:) ' ckrecunferentially_ spaced

apgrt suﬁss?toént [ aﬁb?léq%m a g?r%%%é‘rsiﬂg:ﬁ%eag% ag%% agé a"*."?“t%efg%?fgﬁl‘%ﬂglgaced

apart subdwanthreughy perticolanbettet 366 sich tiptrthe Essvelonkkingprioes ndg He paicRglyshown

in figur 0 | r,.324 S air of circupferentiall

spac eg agtggr%oléeébéﬁog%a?ﬁaq%;i cfgthgl? drer‘glﬁ%g ?@co'@qlg‘? PSR I%E‘E)Tf&l 3 pgficulag; ;I |y

spa@ed apequensatourint improye the pruetpeckintriradessngih 64 Som edpl ty boRADS bon S 4

b.G' ng Sh%"? plirlll fslugL{r i 2've11ti§:ﬁlv% ore ox%%ﬁ:el%g %c%??oeato ?ell rn of i

ci rcunf erénti Ay %uglfép g ‘ In a substantially
horizontal wellbore. In fact, actuatable devices 370 could be sequenced from heel to toe then

from toe to heel in a substantially horizontal wellbore to even further enhance the gravel
packing process. Actuatable devices 370 may be operated by a variety of known téchniqucs
25 including pressure actuation, electrical actuation, acoustic actuation or the like. Examples of
suitable actuatable devices 370 include rupture disks, valves, such as one way valves and the

like.
Referring now to figures 14A and 14B therein are depicted a portion of an outer tubular
of an apparatus for gravel packing an interval of a wellbore that is generally designated 380.
30 Quter tubular 380 includes a plin‘a]ity of openings 382 in its production section 384 and outlets
386 in its nonproduction section 388. Disposed within each outlet 386 is an exit tabe 390, Exit
tubes 390 are used to increase the pressure drop of the fluid slurry as the fluid slurry exits a
shurry passageway which improves the gravel packing process. In the illustrated embodiment,
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apart substantially axial nmenbers 346, 348 and a pair of axially spaced
apart substantially circunferential nenbers, only nenber 350 behgg
shown in figure 12. Isolation nmenbers 320, 15 322, 324, 326 defiha Whells
ci r cunf ereato/edosdpoundar i es of production pathways 270, pfdisogesta; 276

and slurr 2 268 Dbet ubular 78 and
I nner tubél g%g%ﬁlst%%e ?gs((?)i?ﬁits?c%g@w ﬁﬁ%g‘i}te etg%“g\%g de‘%"?'i‘ gk des
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slurry pas%ﬁf %1 gﬁ" 264, 26 I%ﬁlnd conplete fluid isolation for
each of |t NOIE] Shet oy otisy fonigations 2] exts ibes a90\are gipuhlelamsbare
appar ent lofidekddguitin - stepe Jof iR pRRBRIMeHSonl Or gravel packing an interval
of a gel | bore of the present invention may have a variety of

conf i gur at i onsRESSEMEHONFo figwps 35@.ﬂnét15%ﬁlew¢1@ﬂm a noyiéenapfi an duderrtutslan r y
passagewaysan sppaftusFen . ou Eﬁ.tldr%rhnl?ﬁt&'vﬁgaf Qtwtlﬂﬁore ﬂ%@}h& £t¥d 400,

passageways are al so possible and are conS|dere ope of the
present i FRERtabelar 4@3D91de§@@l¢$t§h0f dpeningsd0? ih lb@rqﬂudmrsbmmd 4b=yaﬂdhmﬂas

skilled ip r t|o aratus
for gravel O%ac | n%n ?r@%%#zsr%‘\:/a o? h)%ﬁllhi %géb w?m B’ %‘@5%{& Trf on
in the samembertd&Owdiich s alsp pahylbadmpon@iyn b@lammém’usdram ﬁ@@cméxhb‘@é 470 aré t
may desj ave a.vo LL,c.capacity in the slurry
passgjg;evva?flé‘a’d?‘%’1%‘erl 9“3& éoasfoé'r of f”t‘)\&fgg@% °°T"Fi “%1‘ G PR EIe apgyglocity at
heel , in wahich Iﬂfelﬂulftﬁdmﬁ_,r trahvel’s It}kfdﬂir&igby\ﬁisért méhbeds A0y be AadCRES R
apparat uses 30. of sent | nve o t han toward the bottom or. toe of

t he -i nt er ¥ Sﬁvﬁf%atm Y58 2 URgSED SoF theyeh s dluirated embrdiment depicss ent

i nvent i oninkavinBgbeFO4 EO &l Haviny a W%@@é&dﬁe@&oﬁia%tua@m&&oﬂ@ﬂh se 91%11&&19
I nt erval ,a | ess sl urry passageways near the bottom or ‘t

i nterval . artthat dpseq megEbesy Avitgopltepiite SPpRi appateatiasenichias sqrarpeesent
I nvert i ontaanilfgardiai8lsuisdbl, 'y passageways near 13 2 5 JUL 2005 WO

02/ 070860 PCTI US02/05121 the top or heel of the interval and narrower
slurry passagetsEingaow iR 1¢ dieredr istdseictel & pration pf ay vetbr tubilanof anhi | e

the il!usigpaland reERHI PRRNE o Btdhval 894 GLiRrd 08 i %g}ﬁh&p& iR Qlied N°

appar at us of the present invention as having a rREG al | y
spaced apibylar “:‘?Osmsgcieampluaahwofpmuangsem amsa:lrodmmueaesnom 424 ghdoitetsiaes,

under st Ooﬁsbaedlﬂ?t?ﬁoxﬁﬁbduhgshbs'eéhoh'l@z agd ithdiRlea dAu'ﬁ@trszS‘i’ A '0@8:5;25 the

i sol ati on members ar € pos | e and are consi dered vm

t he 48 esdrnddition puiles 426 mutoudiA?p lare smalkias thag ohdt #3h Imzﬂ'ndgemﬁomizedlammsa

pai r of  ,long the length of one or more sections of an apparatus for gravel packing an interval of a

wellbore of the present invention can improve the gravel packing process due to the expected

pressure drop in the fluid slurry as the fluid shurry travels down through the various sturry
passageways of the various sections.

25 Referring now to figure 17 therein is depicted a portion of an outer tubula.r of an
apparatus for gravel packing an interval of a wellbore that is generally desi gnated 440. Outer
tubular 440 includes a plurality of openings 442 in the illustrated production section 444 and
a pair of outlets 446, 448 in the oppositely positioned nonproduction sections 450, 452. As
illustrated, outlet 446 is at a different axial position along outer tubular 440 than outlet 448.

30 Having the position of outlets 446, 448 at different axial locations along the length outer tubular
440 can improve the gravel packing process by injecting the fluid slurry in different direction
at different axial position.
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circunferentially spaced apart substantially axial nmenbers that are not
parallel to one another wherein the substantially axial nenbers_are
circunferentially closer together at one end of the 10 inner tuffhl‘&r?ﬂ%
t han at wbezotoh@r end. Li kewi se, the isolation nenber pggyushaisga pair of

circunferenti cgd t.hat are t. suhstanti,al ly axi al
nmenbers but i%ls{)%eé O%é%: 5%%?%%%%5@ ?%z)aﬁl%nﬁgatnﬁmg‘?va & wellare of S SRt n an
i ncl i ned inventied isaakd wodiftiibute alid Mudd sIRef a6 vartws Daatiém Witlgh e iddrvhienei n is
depicted a sjde view.of, K a portiaon of a uter tubul ar = of an apparatus
for gr ave ™ ELRARKHAPYAmernE bR A Hpry injothe AT PasABeRYS of @Réuar aREs fections

desi gnat e thetdpparativesOUA pbrtioa REtRMuEDduhy GitddRGugh ME Yhddds oy &E alggfmlengs
362 in its production section 364 and out]lets 366 in its nonproduction

sect?on 3BEY PEFSagRE And PR thedgRHuLRRt YR theppprrgtug andiibe welibase whighwiay e
370. Act etk & #eM%kLE 6ncd AVhA aBndlSLH 1RGld nt
the flow of the fluid .gl urry throu&ﬂ&gm%glrtt i cJ%gbmgﬂuf%#@ggd%{ﬁ%&t hat
t he gr avéroupd &iei apgarpiup Eethe apmusisucipthatdhe glaye! mggntes both sttcurerentiallyrapd e,

act uat abl ' i articular 20

sequence FJ‘tﬁo ﬁ?%ﬁ%%%geﬁto Eegs g@g{\}gﬁqs %gg%ﬁhgé‘%?%%‘g‘%‘ g’f SRRAES ?uF%m top
t o bot t othabthe pumlamreatbecamgs complately fasked withabd grawekriadditionyalpbition ef e f r om

heelsto t t A . al | hori.zontal .wel |l bore. In
act? " actil e d8fung iTulnpREbe ks ch o R Beick v B
f r om t oe titeaichesi ofiarpoaticurfsheagriieatrbin thofliid entralin seh bhat@ich @a@wey of mé t her
enhance t he grayv.el ackin rocess.. Act uat abl e devices 370 may be
oper at ed "B}PU5 ﬁﬂ“e‘%f e&@ﬁ%&ﬁ@é‘éﬁ'ﬁf PIGEFSS BIBBTERES 10 e?ﬂt’é%]se{%ﬁ%"fme
act uat i oappafinBGhcH thatlead@iafatiamathdapbebhes BfblRlY fAkeafith R grivie Once
Exanpl es og sui t abl e act u%abl e devices 370 include rupture disks,

val ves, BLefpithesnny é%@e gHon patvEyAre completelnprekediwith murl the grivglir es

14A1mnd 4ok dpbatieh Mapb&sslepi cted a portion of an outer tubular of an
apparatus for_gravel packing an interval of a wellbore that is generally
desi gnat ed 38fsomggmbpiments ofifhy Ripsentapventien. the Syidshusty pray|not gnlybe njseed ngs

desi gnat _ O e vy !
et i on BB e T ar Bt b R RGRHSL T

tubes 39vhighan indeepl pbihp felosemay braerpiebraskade Injeither epiborliment, budedhesgravel y as
the Tl Ul Packlidfifish £8lewdt is Brolipit bn RAS SRHEHANIMY i e HERYERL I U2V E

packing process. In the illustrated e

02/%07 08 6packesintyspsl muvst pavehthrpyeh theigrayel pagk fn thy annuiugtherg9eritte modptieed

Wi thi n oftfkavs WRHL A he3GRnid Poin 3R05AS FbR9k $4 it . tube.390 is
di sposedb%xtaefrsi or Ig;?}1 of&)gut ‘gér%nt ubul ar 0. e?&gﬁoou?&ﬁgg?&éﬁ%sesr%?%‘ eby

t hose gravel pack in the production pathway prior to exiting the production pathway through the

openings in the inner tubular. Notably, the formation fluids are prevented from traveling
radially through the slury passageway as there are no openings in the nonproduction sections
25 of the inner tubnlar. As such, the apparatus for gravel packing an interval of a wellbore of the
present invention allows for 2 complete gravel pack of an interval so that particulate materials

in the formation fluid are filtered out.
While this invention has been described with reference to illustrative embodiments, this
description is not intended to be construed in a limiting sense, Various modifications and
30 combinations of the illustrative embodiments as well as other embodiments of the invention,
will be apparent to persons skilled in the art upon reference to the description. It is, therefore,

intended that the appended claims encompass any such modifications or embodiments.
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skilled in that art, however, the other configurations of exit tubes 390
are possible and are considered within the scope of the present
inventione; pppeferring now to figures 15A and 15B therein are de

X L
portion ort% an outer tubular of an apparatus for gravel packing ga%f%ﬁ
interval of a wellbore that is generally designated 400. CQuter tubular
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428,430 in its nonproduction section 432. As illustrated, outlet 426 is
smal | er (oREYFCR 9 BOdueign ssesiops, ob disi QUBANG GO dYbWRIE 2Bha SHTE RASSABOEYar e
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of one or nore sections of an a&;\grat us for gravel packing an interval

of a welPFyysREnefiuid gemppaisaiop bemNremthegrodustion Ry @nt Hie YHDerasiE8E¥ g

process dyéh thex WA aeﬂiﬂﬁghﬁﬁ corldifipg BfaQeld$ Mitcied thrb@ghf thélbidrr$ bakkdgéwas thehe
fluid slurri/ travel s down through the various slurry passageways of t he

vari ous $1Bi exitsghedyrgy quwge‘ﬁﬁwh{oag*f thg gridet ieP‘”t"EérfE?tr?of"é’“éP Pegrad a
portion gj aﬂnarﬁ)ﬂtugrbewmtﬁé dfer aBbul APRA A UselbBre Mem \elerdaekplOgIiBNof
interval of a wellbore that is generally designated 440. Quter _ tubular
440 i ncl wieyngs I theaguterytubilarojsaving gsseaors paftierhof ithe grayvelainetle profiaeqn on
section 4ﬁ$“g9d a pair of outlets 446, 448 in the oppositely positioned
nonproduction”sections 450, 452. As illustrated, outlet 446 is at a
different axial position along outer tubular 440 than outlet 448. 30
Havi ng t Re podibe peraraids asuedited én daign 1 furthepeompirising g aetuatablg deyiercdisostis

al ong { NGyiENGHRAULSLIdHAY Aow HGERM ATPOY Sddifrogaavel packing
process by injecting the flurd slurry in different ditection at
different axial position. 15

3. The apparatus as recited in claim 2 wherein the actuatable device i1s pressure

actuated.

4. The apparatus as recited in claim 2 wherein the actuatable device is a valve.

5. The apparatus as received in claim 2 wherein the actuatable device is a rupture disk.

6. The apparatus as recited in claim 1 further comprising an exit tube disposed within
the outlet. '

7. The apparatus as recited in claim 6 wherein at least a portion of the exit tube 1s

disposed within the annulus.
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2 5 JUL 2005 WO 02/070860 PCT/US02/ 05121 In operation, the apparatus
for gravel packing an interval of a wellbore of the present invention
is used to distribute the fluid slurry to various |ocations withiZ§ JheQps
interval to be gravel packed by injecting the fluid slurry into the
SLurry Passa0ehRySulusCereled B &aifi 6 Wik aCfead IO ARARBAIISES: 1l is
portion of the fldid slurry exits through the various outlets along the
5 sl urr ydipposshepemyly aftheonteetbulahe annul us bet ween t he apparatus and the
wel | bore which may be cased or uncased. Once in this annulus, a portion
of the gravel in the fluid slurry is deposited around the apparatus in
t he annu$.us sTichafphmatus tabeecgiediredlaim yhatherscdagiriing ian Guseft emeaitietr disposediamd

of Che’ alsparata Eifbh B andel PR e SR AedoRsnre By facked

with the gravel. In addition, a portion of the 10 fluid slurry enters
the open{ng in the production sections of the outer tubuylar which

provi des tor TRAPPHBISET fecisfd ia IRl Wikl eI iR oot Beripomprices a
fluid sl pdirys §uBstQﬁﬁEy parabeICtikcamf@aitana ypaaéd ?ﬂa&, a)&lﬁ[}j @mlds]gq?émss mfnf t hﬁ
apparatus._ Again, this process progresses along the entire |engt t he
apparatu?d§ugﬁxFH$ﬁm3§%%tﬁ?BHﬁbngHmﬁaFﬁﬂ%V %EC%H@EOEGWﬁF@P@ﬁngQ ed

Wi th t heagaipygacedQpar, cikQinfertdiRlpBREhdise ABMAbEDEhaP FAGHIG dxRAd PtvemYE ar e
conpletely packed with gravel, the gravel 15 pack operation may cease.
In some SHEoHIHERY dulyart that definedhe poduction ipathway pad the fUrspastaes™ Hadndn ot
only be jei@eheld comflufichiih thérbeiweecRassageways, but al so injected
directly into the annulus to increase the speed at which an interval of
the wel | bore may be gravel packed. In either enbodi ment, once the gravel
pack is {jnistihaglakits alVRlclied B iU X RbihPising PEMBLbRMI Sdredndfsgolat are
produced into the gravel 20 packed interval nust travel through the
gravel paikinithe iPpE WG us, then enter the production pathways through
t he openings in the outer tubular where the formation fluids pass

t hrough t he %ravel pack in the, production pathway prior to exiting the
product i bh palbaapparetys atrgritadHe clagmbmihprgl thgoutiselurtherePmpritss 4P outhist abl v,
the formation fluids are prevented fromtraveling radially through the
slurry passageway as there are no openings in the nonproduction sections
25 of thE.i nn&he armgtuaras ragitedustelaimhie whpainahe dwe optigsy Awtier perpRiss@nan

i nterval ,qfe 8 AWeki BRGA Af o€ of PLESRNSzeI NVention allows for a conplete
gravel pack of an interval so that particulate naterials in the
formation fluid are filtered out. Wiile this invention has been

descri bed, W t i | rat b ve: | el tption
o not | ot endog] Bl ae rieled i Y Eh ke I BT AE pf e ARSEAR

nodi fi cainithegutghigbular further comprises two axially extending production sections, wherein the

axially extending nonproduction section in the outer tubular further comprises two axially
extending nonproduction sections, wherein the axially extending preduction section in the
inner tubular further comprises two axially extending production sections, wherein the axially
extending nonproduction section in the inner tubular further comprises two axially extending
nonproduction sections, wherein the production pathway formed by the isolation member
further comprises two production pathways and wherein the slurry passageway formed by the

isolation member further comprises two slurry passageways.



30 conbi nations of the illustrative enbodi mrents as well as other

enbodi nents of the invention, will be apparent to persons skill e (F{Ll‘ll't@ﬁs
art upon reference to the description. It is, therefore, intende

t he appended cl ai n8 enconpass any such modi fications or embodi ment s.
OLAIME: 255 Jbhe 20Ruclas BiBARIARUS {RheiftR GluRAThE Sy ERol RORENA of
a wel | bore, the apparatus conprising: an outer ar having an axially
ext endi ng:cpwdlﬁcﬂtq ayter ddbwtar eng avliffhreat gxiial peditiany akoflg theperwer twgslannd an
axi al 'y extendi ng nonproduction section with an outlet; an inner tubular
di sposed within the outer tubular form ng an annul us therebetween, the
i nner tubal ar Thewppagtusras edited inycleixt Ewdénag the exialtyt exaends@qiroduatidrngettiors
substantl é {5 SI“ entlaII faI| mnt thg%ghoduction ﬁectkon of
the out er“ UBUFR AR “”éﬂ“&f'% O ‘8 AR PBEHET 5T Bt PFTER Bhat

i S subst aiillyaétghdirgr mmpfcﬂn&rmhlsad:tioyi 1althegaﬂ& wbiilbr fuf®er mmmrs.esdfmut h)Oﬁin
section of the outer, tubul a uctl n section of the

tubul ar HAYIGNE n%pmdgft;oevegtpona,p}g ?’ﬁ ¢ P’Hé’ hEHFERuRe ‘&H‘)%é‘é“t“i"BH“ 3 t he
i nner t ulkértublRY i f0ghdd CcoRiPEiRdsN@SE aﬂlﬂﬂly Rtehding q;trcbdnaacrmmaebnsdlmmedhe

w thin the annul form producti on, ath t ween t he tlon
sect i ons®§#h% ﬁ@e’gldlge‘?onﬁwgg‘f“r‘?ﬁe‘r““toﬂﬂﬁIt‘?fr u En‘b‘@gfsfuﬂtg?f yePHESE g%\ﬁb?’“a

bet ween &iigndimpisrPeidaét Drsesest, WiGeiffthd foduube patBRey Foimed bl Whlisalason t he
i sol ati on nenber 'preventl ng flujd co ni cati.on between the production
pat hway ‘é\’ﬁ'&b‘i’hg”@F F‘?"prti‘&‘séfg’gj ctin, £y ‘f‘ﬁéta‘\ﬁh%h"'“‘a‘"f Bislry| passageway
cont ai ni fgmed By ke 1doﬁmbﬂlr@ﬁﬂ3@r¢uhﬁm@b§9ﬁ isefRubliTy Yashaewageway, the fluid
slurry exits the slurry passageway through the outlet leaving a first
portion of the gravel in an annulus between the outer tubular and the
wel | bor e14 henTehSfatartsn@ Bditeh ah icla¥in 6 wIRRSNkHOSIR df iR RN Bbnprathidlic

| eaving a second portion of the fgr avel in_the production pathway. 2.
The appafestions of sherquer tubylar pre @t dif el“?‘ti’ﬂ?‘l’féf““ééﬁﬂ%‘@loﬁﬁr whulatt uat abl e
device disposed wthin the outlet to selectively allow and prevent
fluid flow therethrough. 3. The apparatus as recited in claim2 wherein
the actuatable device is pressure actuated. 4. The apparatus as recited
in claim2 wherein the actuatable device is a valve. 5. The apparatus as
received in claim2 wherein the actuatable device is a rupture disk. 6.
The apparatus as recited in claiml further conprising an exit tube

di sposed within the outlet.



7. The apparatus as recited in claim6 wherein at |east a portion of the
exit tube is disposed within the annulus. 17 2 5 JUL 2005 8. The& Jy 2005
apparatus as recited in claim6 wherein at |east a portion of the exit

tube is QIE.SPO%%CE;)F@?E@E Fo taVel PhciliftanOtie R $f40MIBEre, Be aglatinaRBApALHS as
recited in claiml further COITFI’I sing an insert nenber disposed at
@ 1

| east parti al Pyouiet HbyanfRenipge fiest annufis Witideg veltsrhatd conpri si ng an

er osi on-resi Saﬁ%naaiu%ma@ldéspo%g- wgﬁsﬁ ARPALE HBuRS fhfihd eag sécBnd | Ahdthd

wherein the isolation nenber further conprises a pair of substantially

par al | el thersbeonga.cthe pacord pynubpaivelydiapan taxiaby exterdingesduien dasprgerayrped an t hat
radi al | i: u : i
Y afi lﬁfgﬁepﬁf%ﬁﬁuh@% %ﬂ?ﬂy, ANGLAGNEF eV Q- ABul e?dégceﬁfi'tf{eyglflrry

substantialI'y para y "Spaced apart, circu ntial
ext endi ngasyzgebey.shavingt ar gutleal 4 portisn efi hothetheuptgr e inngiutubularsrad)acem dhe

tubul ars . def | the. pr | ]
and pr obisapcrecpaEet Aty S BHELLP e BRLIMAY UMyt askigdhy bPARTAGRNRY
recited isolagbmifronil tHeuprothetior pathwis swrl) thatsaheh € dlwid dhrrg costemingi pad esl

vvithintheiran 12. Th r
ecte

r tubul ar. . e .tsas.rigginlil
Wherein e Bfoskh Mt Hery isoalUR, BRARLE LiE A8l RELREY dollablBlyThbuay
recited ihe cvtled leavidy svfiest pomion hitht weveluinltiet Brsf ammtilne theo @nfersi the opeamingo it | et
of a first size and an.outlet of a s h)nd si]z

] e.. 14. , The arat us as
et eu T GG TR BRI i e R RE Spsl AF s loau il PRRLAINIRAEP | |
t he out erhat when &rmitsd fleids eempsdusals tHenforaxtioal fluydseentee micd prodysxionl pathwven
sections, wherein the axi,all e ndi ng n rodycti on section i he
Suter 1 ubtPER P aeires, BTt eder RRERE oid efE TR FiodfichoR RSy, Bihyef e
sect i ons ppatdires eihnthé eneaxitaldr ypasskigetelbugl tpe deku qiorton efedit i goavel in theefirst nner

t ubul f h ' t ially t Pk ducti ti ,
whor el n EHWISKAPATTS o s R AT A RGN ST OHCBIBIB I n the 1 nner

tubul ar further conprises two axially extending nonproduction sections,
wherein the production path fornmed by the isolation nenber further
conpr i sed?t wo ABPRBRRIRIES &oF sraetRaskae @hﬁtiﬁ%éf’g? We]?tWée’ deiPrYatsssageway
formed byohpesind Sieh ahd GBcoNB R Tont WEiMIET tRORPY ie8@Ssccin Sbriprisyng an outer

%nglgﬁv?%glaﬁ%gqég%g IF_SttZa%glﬁtlﬁAélsth &;rpggg%geta fri tzlljnsinﬁgr t[:l%:lilrt tﬁgpoisend \%itﬁih t él' 4

outer tubular forming a second annulus therebetween, the second annulus including an
axially extending slurry passageway and an axially extending production pathway. a portion
of the outer tubular adjacent the slurry passageway having an outlet, a portion of both the
outer and inner tubulars adjacent the production pathway having a plurality of openings, the
slurry passageway being in fluid isolation from the production pathway, the slurry
passageway of the first section being in fluid communication with the slurry passageway of
the second section, the production pathway of the first section being in fluid isolation from
the production pathway of the second section, such that when a fluid slurry containing gravel
is injected through the slurry passageway, the fluid slurry exits the slurry passageway through
the outlet leaving a first position of the gravel in the first annulus then enters the openings in

the outer tubular leaving a second portion of the gravel in the production pathway.
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sections of the outer tubular are at different axial positions along the
outer tubular, 16. The apparatus as recited in claim| wherein thP5JUL2M5
axi ally extendi ng production section in the outer tubular further

conpri seof oura aeirdl |fyr extv@pdiing: B ARG PN wabbicO e MW BdMprishf) the

axi al l'y extendi ng nonproduction section in the outer tubular further
conpri sesteppelr axi al | y extendi ng nonproduction sections, wherein the
axially ext enql,iaogsip%Q%}%{i@mﬁﬁggmnbgra the inner tubular further
conprises four axially extending production sections, wherein the

axi al | y ext endesgtingrosapd seniel poeenguthin ba weBbarhiaroximsea the (ismpan; f ur t her
conprises four J t L n r i i | e
product  on palhuur Tor Ao D heaB R aRaHS teind EfiioP Rrecn IR #1018

f our pr odoetrobetyerntibigrsvel neckivizcapparatus hrad the welborp dksszrgeshagekinzmpperatupy

t he isol at] : f mr. i : : The
appar at Uy e T Sher WhlipSna SR 363 Btios ) WK (RASRAIRURY Sorhtz
nonpr oductdond angelos ithgnebedfeenhtheoweand arublys anclading an didllyesaendirgx slatry

posi tion t er 1 : 2 5 2005, [ for
Oravel - pRaarieuby eh B bl ARHUAL eretedonriti B D e L BRP AL 47
out er t ublwidarsolftormirong the pFedustiongmatheMays wi th t he wel | bore; and an i nner

t ubul ar di spose it i r. tubul f i u

t her ebet ween, lrt'-'g‘zet%’ea}(}ﬁouﬁ%glgﬁ 3&&@?'"? %&ﬁ“ﬁ’??‘ﬁ’&%ﬁ”ﬁ%’&Hs"’gsggé;‘\%é%gg‘ng‘gi t(’Jrry
passagewdipidsickrapxitsald €lidry pexdgewsl thepugh e uatidt dmavipg taHfust\portnpdnhd gravedf

t he outer._tubul ar pacent. the slurry ssa .havin an.outlet, a
por t 1 on o7 Mt onBoh T8 Pt Pheint it ARG EOG oY 1o BBl R,
pat hway heawehig tie pbducabn pathvady; agleni ngs, the slurry passageway being in
fluid isolati on.fr.on}the cgroducti on pat hway such that when a fluid
slurry cont ai RPRGAPEVEIMFLE| niected t hrough the slurry passageway, the
fluid slurry exits the slurry passageway through the outlet |eaving a
first portion of the gravel .in the first annulus then epters. the, .
opent ngs An* e RSt e af <D iyt SOURITEIRS FROA BRUTRE PEKGE i n
t he produgdpbseen wiakihway ocafd BUkkctiteakliviend fpeevand ihenfidw Wit de AORI slurry
produced, the formation fluids enter the production pathway through the
openi ngs MR/t er tubul ar and exit the production pathway through
the openings in the inner tubular passing through the first portion of
the gravel in_the first annulus and the second partion of fhe gravel in
the produdét i oﬁkﬁaﬁqﬂw&ﬁ rpgied ‘i‘ﬁ‘f}a?lai!”t']%m'“f o S&Pacifeﬁ"“ﬁ%{%&?d%"%%‘ﬂieér val
of a wel Icb@pRses bitBarRBRPrALHE aci@dI desicag first and second sections
coupl ed together, each section conprising an outer

23. The method as recited in claim 21 wherein the step of actuating a device further

comprises actuating a valve.

24, The method as recited in claim 21 wherein the step of actuating a device further

comprises actuating a rupture disk.
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tubular formng a first annulus with the well bore and an inner tubul ar
di sposed within the outer tubular formng a second annul us 25 JUL 2005

t her ebet ween, the second annulus including an axially extending slurry
passagevay anghannaxdhd Yect¥d AN PF Qhefeh] R PAY @Y iccdhgP riidi®RiurQf

t he outer tubul ar adjacent the slurry passageway havgnq an outlet, a
portion 69ntyBME granel thyouadr the shriynpresagewidyusuad shat dpea duist sleme episode sturgn
pat hway j jot I . . r i in
L d ) SO e B e L el ey A RS D800

t he fi rsthrewgbttheslubgipagsagawal |su¢hdthelofrentigidcaernoexitai tb slutne pajsageppy through
passage : j t I jrst
oot on g B FITRST GLPE T B s RREEEL BRRREWRATYE e AOF s
second stevdliop thesatlvhughhat when a fluid slurry containing gravel is
injected through the slurry passageway, the fluid slurry exits the
slurry passageway through the outlet leaving a first position of the
gravel i 26t he The medthanmuteaged meplant2érwherdie aopesti agertion oft the eainttebe is
tubul ar Leavin i@.%ﬁcgngm%oggion of the gravel in the production

pat hway. pligy) 0200 20% A met hod for gravel packing an interval of
a well bore, the nethod conprising the steps of traversing a formation
with the |1 hore; locatin . sand ntrol. screen wthin the |.I bor e
bt oxi rat 871 he b ttoR. Rt P 28 WeBint 1S5 Bt BE AT b8 g
t he sanddipssed olithicofelesetamdfaniutusa first  annul us between the gravel
packi ng apparatus and the wel | bore, the gravel packing apparatus
conprising an outer tubular and an inner tubular di sposed within the
out Ier d_t ubgl ar ﬂm_@hﬁtmg aarec&gmrmlai?.muumrtcb@pﬂbﬁg meefeg of Pésitsernoh ¥ iagRul us
i ncluding an axi y extendi slurry . passageway and an axi a .

ext endi ng’eﬂ}bﬁ’dﬁb?ﬁaﬁrf’aﬁffﬁlﬁv@yggtoﬁtéets}hﬁr’P{}”p'ﬁg'%g‘ije §8E g ?T?IS““T'%EI‘F‘G”‘

i sol ati omatdriam t he producti on pathway; injecting a fluid slurry
cont ai ni ng gravel through the slurry passageway such that the fluid
slurry exits the slurry passageway through an outlet |leaving a first

portion o thahgiRwel as tebitddia cfaith 2b f@therddsprishe ih LR isppany adisolhtfont he
outer tubular |eaving a second portion of the gravel in the production

pat hway:; MEAPet ¥thm &S sgordhantubsetar defyie De . slurre P3E2899AY 480 MBS iPFYYCHR

cl ai m 20 phtHivh8Hd 16 PraREA: FlucdhiiunidaBibh GEreBGh bt i Ng a device di sposed
W thin tﬁe outlet to selectively allow and prevent the flow of the fluid

slurry
30. The method as recited in claim 29 wherein the isolation member further comprises a

pair of substantially parallel, circumferentially spaced apart, axiaily extending members that
radially extend between the outer and inner tubulars and a pair of substantially parallel, axially
spaced apart, circumferentially extending members that radially extend between the outer and
inner tubulars defining the slurry passageway and the production pathway and preventing fluid

communication therebetween.
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t heret hrough. 22. The nethod as recited in claim21 wherein the step of
actuating a device further conprises actuating a pressure actuated
device. 23. The nmethod as recited in claim21 wherein the step of5 JUL 2005
actuating a device further conprises actuating a valve. 24. The method
as reciteéd i nTht apathoiaswirsited ip claim sOepheseinatbe Fipi ofginiectiag iacBuid ufyrher
conpri Se%orﬁ&hi'dgtgrﬂgl ﬁ‘ll’&l}"’HttHé @luﬁy ﬁs}ﬁssagejaag sach) it %@%ld gl@rzvmﬁs Rt fad, as
recited in clarm?2 he step of "injectin slurry

cont ai ni ngssgeweithrwshothgWUtlﬁefuehﬂrqoylppe@slagetMya %u@hslmatcmttﬁemglaﬁval
slurry e t t i ses
nj ect i ety oSl plkneRBE SN DRy ehf By oL PRy GRUBH
passagewtwyo suilsts. t hat the fluid slurry exits the slurry passageway
through an exit tube disposed within the outlet to increase the
pressure drop of the fluid slurry traveling therethrough. 26. The

met hod a§2recﬂhedwmndeiammmZSCMheBbﬁmmaUmheaﬁng&mpUpwf@mmgbncm@heRWI
tube is 0 in.t method as recited in
claim 2508 %Paeflsrﬁg%'l HS'angQEe M’{r Oghh%g‘%w 'hlﬁﬂ font-mgle is disposed within
of the second annulus 28. The met hod as reC|ted in clain120 further
CoDr %9, Lo R PR HE AR 07 Sk VEIRES ey PR Y
mat eri al thr&%h ﬂihelum@tﬂmmiga&yrﬁahére@bmpnsasl iajeonir20a fluidt shery campningigngel he
step of ig&ﬁﬁin n isplation nmenber within the second annulus to
define t Fﬁ% %ﬁ?gﬂgﬂﬂéymgﬁﬁeYﬂ@'production pat hway and to prevent
fluid conmuni cati on therebetween. 30 The method as recited in claim29
wher ei n he |§ﬁlat|on menber. furt rlsesfa ai r of ubstantlally
par al | el 3*ci r dOfPEhah A3 PS8 platm EB%IF'P thes5P We Re &MY Perber s t hat

radi al | YC@‘Kilﬁiﬂg dalenuchhie @m@rpmagtwap neeh thabteamsd amd'yaexnﬁlt]fe Dirry
substantially p aral%gkﬂ$a i al aced apart, C|rcug;ere nti

ext endi n§asRETHAY drpyel the gyl ‘11“91“3 awaseémté% 1 fuidoglprey °%'H8“'"r°=rﬁﬁ‘"’é’rc]

tubul ars t}ﬁi@j%hrlh@ﬁrsft BRd Sdcbifd MuPRssageways saddtah@e PruRDGiY etitsRat vaynand
preventing fluid comrunication_therebetween.
sécond slurry passageways through first and second outlets, the first and second outlets being

at different axial positions along the outer tubular.

35. The method as recited in claim 20 wherein injecting a fluid slurry containing gravel
through the slurry passageway further comprises injecting a fluid slurry containing gravel

through first, second, third and fourth slurry passageways.

36. The method as recited in claim 35 wherein the step of injecting a fluid slurry
containing gravel through the slurry passageway such that the fluid slurry exits the slurry
passageway through the outlet further comprises injecting a fluid slurry containing gravel
through the first, second, third and fourth slurry passageways such that the fluid slurry exits
the first, second, third and fourth slurry passageways through first, second, third and fourth
outlets,

the first, second, third and fourth outlets being at different axial positions along the outer

tubular.

23



22 25 JUL 2005 31. The method as recited in claim?20 wherein the step
of injecting a fluid slurry containing gravel through the slurquULzmm
passageway such that the fluid slurry exits the slurry passageway
through the outlet further conprises injecting a fluid slurry containing
gravel rough u : t hg f ] Ui ¥ ts

t he slur?g pagégégﬁgé&i%%%%g%ﬁﬁﬁﬂﬁMgﬁ?%gﬁgé\ggﬁo#hgeﬁ%#ﬁgh&%ﬁﬁ%égﬁted in
cl ai m 31sttpwrdther conprising the step of sizing one of the two outlets a
first size an iZing th h finl.he . outd second size. 33.
The et hod as et HE b B AR Pl F I o a S rry
cont ai ni ng gr psrédratifgnthouging phairsdteithe yorpas sagdwaya pluralityest pexdopriorses

injecting a fluid slurr ontaining. qgravel. throu i xst .and second
Slurry paseagiage 398 Yorl@isBen A dh e o PR AP RE ot he
step of i njecpodigoning d piiade] Phtkingyapparant atronhd thegasd/ ntrohscodeg o fdrm sfinst ry

passagewa uch that the fluid slurry exits the slurr assagewa
P hr ough. EHNGEMEEn bt ) PR AP FHCdS TIPS P Aray L PR g SBORHAS i ng
]glr aygl | toh gty stdlﬁuéﬁitmfﬁaraﬂai a® gﬁaeﬂldblﬂhﬂéﬁiplﬁsdaasiﬂﬁ@ﬂﬁﬁiﬁ&r&uﬁhr E&aﬁngth de

uid slurry exits the first and second slurr assageways thro
first andfSRt &H’Ef“%t‘ﬂeé“tb&wef%e‘%? ispwﬁmu@éeaﬂmd‘feﬁ%v eaﬁ‘ga%kie Kirgdingt stotry
di f f er enpasdagedhy RAG iahi2QNAy ak@Mding PRAOU AT pathWay] Bk.shiBh. pabh@cwh! bady as
recited In claim20 wherein injecting a fluid slurry containing gravel
t hrough {1 i&qatianyrogntds REpdUeliP P PBYr conprises injecting a fluid slurry
containing gr ﬁ'g@tigl]_%h I?]EJMHBI doh@ningSEHLNGrouh tHed! abs@pdvia) sedhthétYhe
passageways. 36. The nmethod as recited in claim35 wherein the step, of
i nj ecti nguid Syro i Ity YTy pasteal s hipugh av eytlet lkrynga firs @ogiop of {he gravel
passagewqyng Ykt dhh@hs 1R ehieidi ferih gl ih YheSotitdrSutilhe 184l Vsec RRSRAGG G Mhe
t hrough the outlet further conprises injecting a fluid slurry containing
gravel ewveupthemreduttionspathveycadd, third and fourth slurry passageways
such that theuﬁkgggn%hﬁﬁﬁMnﬁéjts the first, second, third and fourth
slurry passageways through first, second, third and fourth outlets, the
first, second, third and fourth outlets being at different axial
positions along the outer tubular. 23 2 5 JUL 2005
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37. A nethod for gravel packing an interval of a wellbore, the nethod
conprising the steps of: providing a casing wthin the wellbore
traversiBg a fA0mBMbi 9k orPRI bk H0intehRl €28 VAGIbBIEOME MRdtRodt B grRingBAd ON
to forma plurality of perforations; locating a sand control screen
Wi t hi n t Bepswdl | bore proximate the formation; positioning a gravel
packi ng appar gt s« QP adiavidARd weikd:0l screen to forma first annulus
bet ween t he grave? f’i]%)ackl ng apparatus and the wel | bore, the gravel

packi ng appar &catgng canpedntiohsgregn withinghe welthgreproximgtedhe formationt ubul ar

di sposed within.the o : '

t her ebet ween, pﬁ%%&gr&%%ﬁ@%%%%\“&? pfj;r{gtlrug]a[:agaﬁ%essgﬁ?a tl?pgeuiétegﬁﬁ if?]rg zj‘sflirljtr ry
passagewaynuduscheaweeateagrivel packimgdippegatpy adube veltbopatitevggvel pdeking|appargtus

passageway_bei.ng. in. fluid i tiLo o) ! t "

i nj ecti nﬁé"é\prﬁ"tﬁgﬁ‘ %liteurrnr'ti/mggc%? g.]il. ﬁ'lnﬁrgmgélgrvg}pto?ﬁ?r‘glﬁjlgﬁHjt%hdé&g It%?liag\f%ﬁsmsga%eway
such t hatecbhd anfiblus dhesdbetweyn,ethi tsscdnld eanshilus riyclypkisg agewayly t dxtandilg svrry
outlet leaving a first rtion,.of the gravel ip the first .us .t hen
onters opeparga et oh Bl siereh S @iy Becllin e S MR il
gravel i Auidieol@miondist iheprqdattionapthwand term nating the injecting. 24 38.
A method for gravel packing an interval of a | hore, the ho
conprising t hé"l"‘%‘f’éﬁsﬁb';é Sﬂ‘%@ﬂ/é‘?’%ﬁl?fﬂg &rﬁ“’SEWéﬂggﬁLW 9 af'ﬂ'é‘"ﬁ/\é'lg?ttt)}ber %l;lrry

| ocat i ng passg@ndy 6QIALthAkheSttuie sibrrpirt the Bluirh paseelvbp exits piirouitnamt @itiehiato the
formation; positioning a gravel packing apparatus around. the sand
control &E@EH!SH forma first annulus between the gravel packing
appar at us and gthRiiwe k@ pertioh BEthg kavVElin PREHtAGnARPar at us  conpri sing an
outer tubular and, an inner tubul ar disposed within the outer tubular

formng a sedERRIRERUTCERNY; RSV e SF7 Vel Rehe BEOgHG oA HIMFE BYnISiHiey an
axi al |y g¥kRRJrhg Neldding thRASS EaWRY indRdoaé tabdial ind ext endi ng production
pat hway, the slurry passageway being in fluid isolation fromthe
producti on pat hway: §#netbg th§efiPgi d sl urry containing gravel through
the first annulus and the slurry passageway such that the fluid slurry
in the slurry passageway exits through an outlet-into the first

annul us; depositing a first portion of the gravel in the first annul us;
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depositing a second portion of the gravel in the production pathway by
injecting a portion of the fluid slurry through openings in th§53ﬂigr
tubular; and termnating the injecting. 25 25JUL1005 39. A net y0s
gravel p%gkl NG AuoAUES }én%l/elcbfacla%é’\ﬂ In*?&(fzﬁmftah(@elm%kh% GORBY tShpirdeBe
steps of "providing a casing'wthin the wellbore tfaversing a formation;
per f or at istegs ¢the casi ng proxi mate the fornatlon to forma plurality of
perforations; g@q i the wel | bore

pr oxi mat e thepp%@ﬁ@%b@ﬂu@\ﬁ@gl ?gﬁﬂﬁgéuggF e'M%%%iPng appar at us around
t he sand cont rpeifonann@mncasmgfmnmmaceﬁherfsmna@mmm fosn beturadenoft fegfortianse |
packi ng appar atus _and the |1 bore at us

conpri si ng anagmfgg Fmguféregﬁe dﬁ“?%%gﬁg ﬁbgth%¥ gﬂgggﬁgﬁ&%hln t he
out er tubul ar pbartichinga gravslepadndg appamltussmdnéltlab@nd\e@nrol sdreenstedomua &mstiul us

including a ially exte nd a

ext endi ngnﬁlﬂﬁ% Fed’ﬁhi)ﬁrtﬂﬁ‘a& Cq‘%l%aé’pgrf’%‘F f‘{'}ﬁ% eWay perng )i(mg %phgam%ls

i sol ati orRofpAsThE bleoméladblﬂﬁﬂ €m0 apaddevnaspilar l.‘lnjslﬁzeéd Wwighia tlid duitd tstbularrfyrmmg a
cont ai nin ravel ough the first annu t he sl. ssage
Such t hatieRe T té?fﬁa%f‘wrnﬂkeh%“%ﬂduw‘v % @@3@8&&\7 Kitlbs ey ’tﬁgﬁ‘ga

outl et | Ragkaidvrry er@taxmmthﬁdlngwmmmgatm Vi, tiset slpoy pheipeohy thaimggnavel
in the first annulfu dep05|t| ng a second portl on of the gravel in the
product i dRipEPIANREY o)) theproAuEi o P ®or ti on of the fluid siurry through

openi ngs in thgetHees MulPBbL coRBidinkeiriNeD Arbildh thbGirktndr@Ckuk l’hgd tRH s]Brr'ﬁ JUL
2005 40. A nmethod for grav packi ng an interval of

a wel
met hod cdsRERYRYGuebat the Bpid Sb‘fry B F*ﬁ\flé’l"%Pﬁifa%“faéﬂF%ﬁ‘?‘E?Hw@F’t ﬁ"‘[ehé‘“’ the
wel | bor e;filQealiblg a sand control screen and a gravel packing apparatus

within the wellbore proxinmate the formation, the gravel packing
appar at us pos@FPQﬁﬁé’t&aaﬁrétm‘?ﬁ'of‘r?ét@&we]c'ﬂﬁltcrfﬁﬁta“E‘(‘,‘P%en t he gravel packing

appar at us f or riepghithef 4 ESbnPPEHbYST WetdiaveNth e lprRRERN pAiBvAr BV Bjecting a
portion of the fluid slurry through openings in the outer tubular; and

terminating the injecting.
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packi ng apparatus conprising an outer tubular and an inner tubular
di sposed within the outer tubular formng a second annul us
t her ebetween; formng a slurry passageway within the second annZU‘rl JI@‘ gqqg\t

is substggtialy h%Hrf&U%ta@erl géu.,ﬁg Lyidrlgned wlﬁ&enaﬁ% 9&0&@}? g%éons

of the inner tuuar a production pathway wt |nt ond
annul us tstkpsof; is substantially circunferentially aligned with

producti on se%bgggg QFortht \Q:'Ehe{hewﬁb out er tubul ars; injecting a fluid

slurry containin maypath def i ned by the first
annul us; di veidcarigg hhmdf bcmtrdl sdrwnrqndaogﬂaml pacigngy agpasttusi wWition ahs eebidar y

th d f d t h duct t.hway if th i h b
b ockea: PR i FrnBie e i PR Hoearants g GPader vl b L5 EPORRI
pat h def iseregh, hye gﬂaeel Yatkifiy apraesisafpeiay al first hew s iwier ;heamllbsepdmd@mel

t hs bec bl d.t t the i t t i
Do eel R A L TSR L0Ful DhESLATG SO MG e S
recited iwbuldr &riirgth ssb@ideniulid@ersbedpeespf di verting the fI uid slurry

containing gravel into a tertiary path defined by the urry assageway
if the primar 3”%‘&5 asé‘é‘B?idB"rsﬁgﬁ‘é(%/%é”‘H'&dh“e SS?OSEkéH'”Hﬁr brls é&ﬁiﬁ?'}‘@g‘é

di ver ti ngirbdifefehtid]y aSibhddr WitlCRUNpRIA(ItIE sectibAVElthd RA nibulsf and second
slurry passagf'fvvays 42. The nethod as recited in clai m40 wherein the

step of di ver (¥TLP& RePRAHRHAN SAAIPYAY Vet BF erRPdgrayls it s subgaiely y

pat h def icp@gnientidls ﬁ;%hﬁdﬁ%t%%&ﬁﬂ@ﬂ\@)énéﬁs of D ifel mrdm@r\cbum@condar y
pat hs becone bl ocked further rises diverting the fluid sl u

contai ning grHeEMEinfluidrshyret Coréaéwawra\'tﬂhinmjaeﬂﬁ'al%a?tb reding Py the firs
passagewaygulus2 7

diverting the fluid slurry containing gravel into a secondary path defined by the
production pathway if the primary path becomes blocked;

diverting the fluid slurry containing gravel into a tertiary path defined by the slurry
passageway if the primary and secondary paths become blocked; and

terminating the injecting when the interval is substantially completely packed with

the gravel.

41. The method as recited in claim 40 wherein the step of diverting the fluid slurry
containing gravel into a tertiary path defined by the slurry passageway if the primary and
secondary paths become blocked further comprises diverting the fluid slurry containing

gravel into first and second slurry passageways.

42. The method as recited in claim 40 wherein the step of diverting the fluid slurry
containing gravel into a tertiary path defined by the slurry passageway if the primary and
secondary paths become blocked further comprises diverting the fluid slurry containing

gravel into first, second, third and fourth slurry passageways.





