MULTI - ZONE, SINGLE TRI P WELL COVPLETI ON SYSTEM AND
METHODS OF USE BACKGROUND OF THE I NVENTION 1. Field
of the Invention The inventions described herein
relate generally to hydrocarbon well conpletion
systens, and nore particularly to a systemfor
conpleting nultiple production zones in a single trip.
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assenblies corresponding to formation zones in the
well. A conpletion tool system adapted to operate
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a production assenbly and the tool systemto cycle the
conpl etion system between a plurality of operating
conditions and a tooI activation assenbly di sposed in

assergblg aﬁ%ooﬁ%%mgfg 1g 80 sfglon e&nﬁlsﬁgf g\? sﬁlmlgg &&l ICg@{mg file tool
G

asse gg U §Brodlction R R e iR p Sppaton
treatght Gopditign anghire Eglgéer PBFNS ng one or m)re zones
as needed,; nakln up and pressure testln
In angthsg imrlementatinneo s BHEtipnadeingle trip wel C?laalletl%ﬁ snyte@ is provided
that mpy,epmptisghhrergplption asecnplily qormprivng ageatiy of praductin zrne
assergbligsiegrrespopding treformatian asneyingheiwell o aemplgtierhieobsysiemmdapted to
operaie within thel pgmplatikreassemblyt Amgutamatip compldiien systemgloeatislg assembly
opergide ketpaarkeprodudtmhaesembly andsbhe tdot gystemoto, cycle thdyeompletion system
betwperodlplataliono faspsenibg womkitsons and b moad Activavion ksssibliyrdisposed in a
lowefrhbke prddaction’ 20n8 bEmbIY 13 aSivave £ Gedctivdted GeamgY cRsin@Wsdl on the
tool &@fegh.SCreen wrapped production sleeve and testing the
system |ocating a Frac/gravel pack p03| tion and

Yet ah®itel 8Pe@ of BWERHVEBBR coRPiRS s&in packf) %@x‘f&gtlﬁg one or more
zoned edéd Rkl % A fesSiE R4 ?&ﬂl h&gzd'?le RERRHY Mi&krvice
tool aR d%?sﬂuﬂﬁlﬂ m % J WEdidhhsh Worl% Qt?fﬁg OF fodhétn'bing and

locatfh hg gss em pacﬁer m%al %\éﬁoducﬁof?r%ve 3) & %acker

releagg Pg‘Vng Cg é)ﬁ(i)({lll tl?lb%Fmélé/ ﬁ%a on 81‘ 8‘ g, or 0therw1se
runn gi‘gq&wlﬁﬁ tOO ngg g ?rggfl? een \%IE gn sleeve and testlng
the s 8e4tigg 2 F %fé‘ée BATS positioa and setti "Y Z%‘Efn‘ﬁ‘l’lé acker;
openingRPWEr Z95e éﬂﬁdlaFléﬂe%V@é‘PQ locating @ FrnsterpebpaskipogiFon; fracturmg the
lowepmewckmg up aedjeyersmg Ul stasingplidpwenzoge sleevpsprespuredesting for
isolafiery beginiiog neRRPEFCESERINDY QRNDE [TWE ZOR/SRAIN WIAPIWE popduction
sleeve ] R, NEpBatitiglhe tompletisrt pratess uatil the taagpemisndonfpdetedy running
produntiop lsextls mto gpsepiotyctioa\pacigr.tifineeded;mnd eparinglsledvienas needed for
productior. assenblies for use with the inproved well

conpletion system FIG 2 illustrates an arrangenent

BRIER DESCRIPTION OFCTHESFEVIR XL VIEWSOMIHE DR WIRGSV ed
wel T conpletion system FIG 3 illustrates a

FIG, FASSERSSA kS Lo iSO TBE 193] b rocuc
rone b A0 P SR e rr&v@?% ‘° ﬁé’ﬁ gﬂp;jg b f¥broduction

n system I anar VI ew of

FIG%%?P@%P " FEwIrER Poa T etogié%%#ﬁ? 57 ol iplale wen

com ¥y ates a cross-sectional side view of a first

inverted seal stemfor use with the |jnproved well
FIG. 8 fraicp éﬁrcgygqc)éﬁpg side ceieve pf g0 autipaticipositign locating assembly for
use withghe ingreyadomel] cospletioni sysfews a saf ety shear out system
for use with the inproved well conpletion system
FIG. #hl@s8tra@s\a pladareiew lof a §60-degeaindexing cpade assemblly fei ube withethe
autonadticglotiipm &iceting xsanblgof Elhdssenbly in a service tool
assenbly and a fornmati on access valve in a production
FIG. 38NBuskate allasskevtiola8ideWid of A €irst MveANEstalBislem for use with the

impr&RIMeAtcoRPltNa bR FI G 7 illustrates a
cross-sectional side view of a hydraulic setting tool

for use with the inproved conpletion system FIG 8
illustrates a cross-sectional side view of a second
inverted seal systemfor use with the

20



I mproved conpletion system FIG 9 illustrates a
cross-sectional side view of a circulating valve
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achi eve the developer's ultimate goal for the
comerci al enbodi nent. Such inplenentation-specific
deci sions may include, and |ikely are not limted to,
conpl i ance wi th 3



systemrel ated, business-rel ated, governnent-rel ated
and other constraints, which may vary by specific

i npl enentation, location and fromtine to tine. Wile
a developer's efforts mght be conplex and
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for conpletion, a conventional or proprietary sunp
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depth and set in place. Typically, the sunp packer
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inner work string to the primary work string above
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may be run into the well on production tubing and the
work string/service tool may be installed bel ow the
| ower nost screened interval thereafter. In any event,



A service tool assenbly for use with the inproved well
conpl etion system may conprise a nosepiece, an
openi ng tool assenbly, a secondary indexing coll et
assenbly, a closing tool assenbly including a
circulation valve, a cross-over assenbly wi th hardened
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automati c systen1|ocat|ng profile and a hydraulic
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system may al so provide for real tinme punping
pressures to be nonitored through the annulus during
punpi ng operations. The well conpletion system may be
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or wire [1ne to S may be use
selectlvely open and/or cl ose such val ves. Al so, when
coupled with intelligent or interventionless
production control systems, such as, but not I|imted
to, those commonly- owned §§stens ref erenced above,
the inproved conpletion system di scl osed herein may
provi de sinul taneous, non-conm ngl ed production from
mul ti pl e zones w thout nmechanical intervention, or a
conbi nation of nmechanical and hydraulic interventions.



An i nproved conpletion systemutilizing one or nore
the present inventions nmay reduce or elimnate the
need to run and/or retrieve packer plugs and/or gravel
pack assenblies, and may elimnate nultiple
perforation runs. Substantial savings in rig tinme and
nmoney, as well as Tresponsible formation managenent,
may be reallzed by V|rtue of one or nore of the
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erred seall system conprises the |nverte
nDIded seal s described herein. A circul ation valve
closing profile 118 may be provided to, for exanple,
close a circulation valve in the conpletion too
assenbly when the conpletld% systemis cycled fromthe
fracturing operating condition position to the
reversing position. Lastly, a production screen
assenbly 120 90 conprising one or nore production
screens (not shown) and associ ated production screen
val ves (not shown), such as, but not limted to,




Coupled to the first or | ower production zone assenbly
108, is a bottom assenbly 104. The bottom assenbly
104 may conprise an opening tool activating assenbly
122 to activate an opening tool and/or closing too

on the service tool assenbly, if such tool or tools
have been deactivated. The activating assenbly nmay

al so prOV|de a p03|t|ve stop for positioning the
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in poé‘élg’é Vl e St‘EFf‘ FB‘&“a‘TSé?m ﬁ’pE‘é?$ toohactiyplien 4ssen
Lastlypopasapieeccid? mayseomlste eréceﬁP seably B%i ng one or

more structures or profiles for engagi ng and openi ng
Turningmowstp ameiéra getstled dasenipsion of gmbadimsuts apd preferrddrembipdiments of
the iropropédtangpietamssystbiny FI(D 6. illTatespamdssgettvohl sidesderlofa prederred
formio$ an putefeti@bistendieaating\eateatbly h06 od 'tab@locator' that ramdbe used with the
impréved vl dodriplaivhisyaed df dirgresehteintanion Abteiutdlyca?Q 06 somprises an
outerGsihg 050 Md dn 1ﬂnérh1©u§ﬁfrp523mh@ Ruks seiahst hbiSingyare pédptdtigo slide
relatiVOR) orRGhbihet Afdh@ mER e helclFotwedifddilpYisesPanIRSEMLER1e2132 and
folloWBY1560TR! RIIBwWEN 5658 bitkiaRy hoRkd A3daIPb4ridP 958; PéBaBY bronze, to

facilithe lfd‘ilngac ﬁltzgill 18fd ? feRhtifNb&Qlve @}&P%cﬁo@&d
hous 1%§r3§“%£§ é){rﬁgéfdeo 54 1 DB chiBBY QUESL ORI FIE:,

es a cross-sectional side view
of a preferred forn1of an automati c system | ocating
assenbly 106 or "autol ocator” that may be used with
the inproved well conpletlon system of the present

i nvention. The autol ocat or ¥06 conprises an outer
housi ng 150 and an inner housing 152. The outer and

i nner housings are adapted to slide relative to one
anot her and the interface there between conprises an

i ndexi ng cycle 154 and follower 156. The foll ower 156
is partially housed within a bearing 158; preferably



housi ngs, 152, 150. The indexing cycle 154 is
described in nore detail in FIG 4. 100 In the
particul ar enbodi nent of the autolocator illustrated
in FIG 3, a portion of the inner housing 152
conprises a plurality of collet fingers 170,
preferably 8. At approximately the md |length of each
finger 170 is an autol ocator profile or groove 176
adapted to |nterface with the autolocator profile 210

In th %E Ser VI Ce he uto?ongto}(ll? gt%p thI@ir QOVI?OI-&Z@?{ tg inner

}rlnolt(;slgl es 1a|p yf 60 eﬁ- gge‘r]s 7 b PE ef %ﬂ §€ tapprgxmate y the

t%‘éaufi geatqrpgo é)r aace with
the a‘etelorc%tawrp & 7 Yiiglool apmely 5[38516 grq 93% e
formechia aggmssrte 78 .t aée,srqoaale Sé%a&b sellgsfmgeml/ O Theb aﬁéff
autolpegtoy profileuidi0, Il paere praferably desianedto sefuing Asnambrqyg éfmd Of about
12 kipyip theuphedteditection. Begausy offit edasiyplyrhigh pasy threnghrlead éds
prefesraghthal the izsattil78 amade fromhmbeaytliom coppersiloireprovidh seperigyanti-
gallirpuihtieblesistiosr Ohdisuch aHey $uithBI8 forsthCiert 128 &l CId4 1728l GASTM
B196}.96ther alitoeal sysemas that offarstizatie pding rebik@ncesandtsabhgth may be used.
galling resistance and strength may be used. At its
At itdpr8XiaBénd B inhdd Bob ML T SA M i MAtidSdetbratoRet (160 @b psing a
plura L HngeR |tllla$5re]l@Qi i‘ﬁ‘iﬂﬁé@ ibetween @ shalll@rahd ketaifing kinBASI St is
prefelrB@thafh riinth [hl%pl 3R npfk\WRala geaﬁﬁg W& Hal, %ﬂéx as bronze. The
retalrlrn? 1@1!1 x@%rzgﬂl &) Heﬂr sh FloGed Jﬁa@brls foulmg the

deten se b “ﬁ] as h [‘Bfﬁe @f‘%hf@l & to one or
more(g6 e5 I ¢ utgr chi,uisglgl S fe abli] t (;]Lger iff "il asa CP %rahtg/ of

detenf gmovcﬁssgw H: COf& pé)m; eFCOIg P'%rtloug POg orfggdl 1%3 m 0w 1§h fHe

compﬂ?twaéy Fanay b sample, P¥E %E*gy f‘BT?R%Pd o2
"Runfgy gongits &wg@% BB ERIESSP |an Higp apd grooye, L68
may eitesponddo 8 Rigic ps Setrdogvng candjtian.ihg ds?ent el HIO A givavss may be

designgd o acuan theehdpad of ebauit J &il-ous positions or

conditions into which the conpletion system my be
As illpbteetertin FIGr 3 ahaaqiblecatoet0sris ingthe 8Ren-Ir6' Zondiyion Gire: alstsonprofile
162 engages gidduwea164). When dicttoolrassegitdp 2€0 ABGengaged tlor autalpaatat 106 (i.c.,
whendprofile dR2 idengaguddiith gioowssd 76), advarl dfaBoutrielip dsaeqwissdao ehift the
compléiod systérd 00 {orPRdre PLavelys the PatticOlar prodactitatzené agemblt108) into
elther]{ﬁg "ﬁ@ﬁ‘-lﬂf' QP VES-dFPN" BEhdititsS HgnAdink @pomthe Rtk dfith@1dBxing cycle

154. T 1-RY %‘éid 1} aiﬁb Pequfted td ottt FAS IR AL ondiBion.tA¥can be seen
in Flguig h%ﬁ‘fi‘lji BQS e REWM b PicE R Hohilpitn, (thc Eollet assembly
170 %lg % hz €C 82e1%9a g h@E f) ol mel ‘{J %p 'ﬂ'ﬂgugh To
pass dﬁ roug auto atorlf 8 n an ole mre a load
of ab pator- 106 | r rﬁ con %\g C@ 70 is
dlspl gwp (d%r 25 vert[%p;éte qgangégg m(ﬁ yrfac il be adjacent outer
ouSIpag sterireeildh 1n dhis condiliny fhpreig ap r?q% Bfo etoﬁE?t tp fgpand into and the

servwepp@lkas brnay gat sngp eugdhel pYtplosatorBsather ditsctipiy in thySet-
downsar firas @mdme, thp gebdong Wejgit és carmied byrthe autalasater piofilas 348 176
and sgtglosinsshoulderul §6eH is prefested that iroSettdewnranditian, thoendiet fiagers 170
are alAgycplacdicin s@mion to avdid Buckling tieesolliehE/Oaut ol ocat or 106 is

in the Run-In or Pick-Up condition, the collet
It is pasfeeedihyit thd ZGtolosatabhserhblydob |al%6tcomphsesradﬁﬂ®at th8zhahidm 180,
such & 4 S¥éVeTEhSIBENGRIt E10S)e 1RDHATBIbYing &b bofBesaB 1] 182044Ghat tHedclosing
tool 138 th\ContAGon8SIERRINDIE 060 & sy the BrcRuMt Gl 8U to ke it
relatl{'c?tggﬂe Ucﬂfé%s%eﬁ:lbf 6ol Wheh BRYISET Bol é%@éi’nbl?ﬁl@%dges]ﬁoﬁle 181,

e autol ocator 106 is in the Set-down or Frac
condition, the collet 170 is displaced downhol e
relative to outer housing 150 and collet surface 171
wi Il be adjacent outer housing surface 173. In this
condition, there is no recéss for the collet to expand
into and the service tool assenbly may not snap
through the autolocator in either direction. In the
Set- down or Frac condition, the set down weight is
carried by the autol ocator profiles 210, 176 and set
down shoul der 186 It |s preferred that |n Set - domn

a — o~



It is preferred that the autol ocator assenbly 106 al so
conprises a | ockout nechani sm 180, such as a sl eeve.
The | ockout sleeve 180 has closing tool profiles 181,
182 so that the closing tool 214 on the conpletion
tool assenbly 200 can engage the | ockout sleeve 180 to
nove it relative to the collet assenbly 170. Wen the
cl osi ng tool assenbly 214 engages profile 181, 11 the

the Iq CES&‘?H«{{; &H%Qb %?g@{ uBfo Cxil@%dec% é‘e‘lﬁ? c&lzgﬁéjse&lﬁfﬁ% to

aenete PSR Moty e Y, 5 T sy o or e
way énﬁﬂeﬁﬁéb of the way and into recess 182. FIG 4

ut illustration of the preferred inde
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may b gjeonitingousyeore The indexing cyele 45 enmprirgd aisenginssred gk 188 along
which adalowey 154 ts|censt@ined sorpraved olthougle i fallewerd S6indiownds FIG. 4 to
be in aludtiygje posifiais atonizdhd wacky it 1816 be sprremiated thedelloway 156 awlkk keside in
only i pesitiph atdng thetrdoki8B al &6 pointsitime. For ekhi@pledwhite theompletion
tool a33EniblPRE0 Beagided nsthalacotpchioe 106 @akh as showh lin FIk& 3), downhole
moveRitif 8thatvotk étheg il tavethe LoMplstibh sysesh theenitdt thedTHrit/Sot@lown"”
condifief bhd @&teritlcONg 1608vill eRgdse U8@nPEdrosvay1 A8OTRYredfter,iphBle nfovement
of th@%@ﬂﬁk&mhl 0o Kill %s@%ﬁ:hﬁﬁ)leﬁen s§s@éi41 tPGRG TR WidddOp* Sondition.

The a4 6' t AT ‘?i%‘é RliRg iRk aﬂﬁ ?W\M‘whﬁh FleSFollower
156 %ro A L%fe Gibod tfn Wl WE %'lq an %L‘S%?down or
Pick- 8&? Fon” an éﬁ a?P§q¥@€85 eIPI engage det ent

ove

i dBinent gt wal;éf?fﬁséa’eﬁg g %;gg’h‘ tﬁ?é;f‘é%ﬁg% o
com qhign agse yUH:dt ebﬂgplpp%ﬁr profleds assp ce tool assembly.
Thosg gskill uidheart will appisdiate that th 1%3559%*2@ pRYRe R ellrs@ forjsppaller
diamegpyi C@mpﬂqﬁ@nfsmt%%\/é@rgq d@ cpigplgtians may perptdhis apsegiation to be
reversedbldithesyrords, the inwintiondesclibe hesein gisocontgmplatas that ghe autolocator
proﬁlsmaydmwnsoonatedFVVIdkﬂl@pomphtiom asservblysnd theegntdecatayanpy be
assochaéairwitlgthie servive tddlmssemblondi tion. I n t he enbodi nent

described in FIGS. 3 and 4, the autol ocator is
FIG. 8sBRekAtsattnwalli a fife seal oygidetl | @ locaed adjatent amidolatien packer
assenfbiy 01 0GRk prefdfedldnmtRDdintend 36O fistbc@lisystehhislbRtcdebyi@e packer
setting POk, ARSGAB1Y0 of thE TR s€4l spdkdrh 110 Qretpﬁ‘&eﬁbly Mblbéd elastomeric seals
192 oﬂ% 8l Abrfer § DatalchBigh @%%@dlﬁ bitQRndBYiebSutd & B R 1ilnREd to,
PTFES BR ecﬁld/o PEET% fahy 6& IRUETAORA %@t‘eﬁnﬁo &E es&“@:ﬁ%g eﬁlverted"
in thagﬁlm Al %Gnlsfac%?)f P gtrer&i)o te lt(f%‘l%% s?cfel oq{t}!le &ct ﬁ zone d’issernbly 108.

As sh £ € r a retainer 198
R AR B L st e
portion, ff theogh aspe 5/’ Lo ‘l‘teﬁoé H) f"ﬁ %’8 My 2dQ tggb?r seal
surfaces K @il |bg appreetated that pachprodyctian gugessembly 20% pre hys a first
seal sysfrndAP.110 | ocat ed adj acent an isol ati on packer

assenbly 112. In a preferred enbodi nent, the first
Also sheain is ¥§G e is ssolation packen bby/diptsystepaidke narevsettctrirc@cp vphole
moveihlent cfeld pack@Cupihg titactufing st othesgpunging epardtichs.afte slip system 75 is
preferablgfaetuatet Hy frictheidg edtasis oneich casesihdividi@lslips 76, T8etb@kippingly
engagealdasifg od@éll badet(hatuibwa). This as@aliom@ay bE IRED@I 6 Ihat Shetships
contirffe gr@b'in féﬁgagbtn@htt &er thR actubtiipre ¥aktha3 Beéiel B5KGr, iRyte bE
preferdBI§¢ dthe IR lﬁ%a is é@eﬂﬁb 80n B e RBIEHCHeRakL i@ felieved. An
1solat10'n Yi&f& sh sys oth 1413 J‘te 4 gga? QadcliBet Run1Gass ?naéﬁ%e@h?a safety joint or

osed to t e 1 nsi he production zone assenb
108 As shown in FIG b5a, a stack of 3 seal rings nay
be held in a seal recess 196 by a retainer 198 (which
may be a part of a safety jojnt). The seal system 190
is adapted to sealingly en %ge a portion of the too
assenbly 200, such as, but not Iimted to, a slick
joint 230 or other seal surface. It wll be
appreci ated that each production zone assenbly 108
preferably has a first seal system 110.




Also shown in FIG 5a is isolation packer 112 slip
system 75 to prevent or reduce uphole novenent of the
packer during fracturing or other punping operations.
The slip system75 is preferably actuated by
fracturing returns, which causes individual slips 76,
78 to grippingly engage a casing or well bore (not
shomn) Thi s actuatlon may be | ocked in so that the

other a ff’ﬁ‘i{l}'ﬁ Qt | € 1§ol éo cﬁ%@ 195% ggg })m%tléaef‘ tdug to fracture pressure
mdu Qv Efi’ starln éi Aggh}s ghlglgf &ssgwgges uphole
fmmé Besae %C gzqn&slp P& CEon packer

@@@ ysten175 such at that descrlbed |n FI G @a may
FIG. 5p dllustretena prefertepl sheariopt safety systnp that max bapsad with i WeHe
comnl@mnawtem Plgcshenr qui safelytsysipm 60P dHHsTRiEd in éQ@omgrlses first and
secorfd ksl ppogtions 682,604. Theselbedycpontbens sesgoneéntti¢aly lignesand soupled
togetbér witlsy badirearingsyptemvidntand b gldar buigpystemd)§ehind load-bearing system
may c@hadise a plurelitytdf dogramrkeys 6 Husween thafisst pralcsenendztmndg ‘pertions 602,
604. prsbsbve bt pistos 6ﬂ@&|10mab¢mdhy outsid&didniztdrisnfadercdtlessafety system 600
and ipprf&ible sheahpiahed6it4 B afieefinit dsdrasiontl dbdyportibe sutheabiat the sleeve
forceteiolz§1610Mkd load BERING talr@figemitnt, @B hoWEInTH1€ash. Tk shéak Blitsystem

608 ﬁyﬁé&@r@% plurhlit ?fof §He§1d i bétveen @B eRARA b&6id bbdySforddid 602,
604. S€cond body portions 2 604. These body portions are

concent rically ali gned and coupled together with a

”rﬂ&t%&‘ﬁqteesﬂéa?%ﬁt a4 @ys%éﬁ?%rdeg*ﬁhedﬁf%ﬁy‘af&ﬁz 0,000

Ap
poun n@%rl ne IG | i dva fethsdtery st 08 such as
whe 58 ? ste Hl‘&) 1s glﬁer ra}u 1c C? I{r H; applied
to th ﬁlfq’[}ﬁ éys h%f ﬁ:ve %@8V 1ntaH wnhole)
to ungeysr onfelpasest Endeg letwﬂsl & APPTEFIRRE thap }agq toa
non-lgpdibesring edeHativomlen st resained phthersleve ﬁlél 9"@%0’@ dogs are release,
the ldad beering dapability»f @mafw gysteaned i deterigingd brgsheaiout gstem
608. ahwefarredherrbadimiy, of Theeshsaramit systam €9&eammrise@phyeality of individual
shearqomspd(7smd 09 which areylesifnesite aarrpabusit beQ,0@epountisafidr thetsafety
systemni0dac bexgh dotidytedpor t i ons 602, 604. A preferred

enbodi ment of the shear out safety systemis designed
Applicant§ prefet tRii@bidh ptofudBioh) zomOAsBshsb1dl W08 figoitpoiddda Etbat dut(safety
systeﬁnWThé‘px%feﬁed tion] O tE bd 9 sPstéh 606 &f RkWechithd B &Qfing
s steﬁ’:ulcl afd the%ﬁﬁoéaﬂﬁ 196 r@icﬁtpﬁ‘&ﬂc%ﬁs Q88eBE) sy BR% a shear out safety
systef'?l 008Gk tlS brtofd fé} ! sﬁed? ﬁfsl%gﬁ %s'r uired or de51red

by th Itén? esi ?ﬁ)t ifiu ya%és%rﬁr alﬂ% 108n qu
inverte Sﬁﬂ% g rsat?téll sgstgr)r(lléﬁ I rn?a% ex afs W geb? bamer
620. ¢ %l Qo glan Yvntup1 ‘?I. thg s g a?tgfa 2d and the dogs 610
are r qé r@?rpg $ dsl?.rl errgg gwoexty nd radially
and/or e w@a m necoa@g*st &£ AdY ~maodigigpt of the
debrlbb‘ﬂf‘?h@zod@(pﬁ’éﬁsﬁ AYShH3 16 Hheinkess shee) wirgdhat h?%‘?ﬁ?“l gird nested"” or
woveg ¢¢ abaut A S0%xiensife asisdapwo in theyast brhe gmBodimep; hipwp i HIG. Sb,
four @)rdeidismings 6&2, RAc626n62% haying cantsd swifBBS argaxigpn biedsabgut the body
to thepdebriabartigr 640. i ndi vi dual shear pins 607 and 609, which

are designed to carry about 100,000 pounds after the
FIG. s@flRistratesSioah£ontidOesh aalvb aadmabi i Madefiac wipgbw Ciantpsoduction zone
assentV1£1168 adBérod6d Rseatbie L 1 Dih ZRAceAB6IREEINYDIFA60. Tool assembly
200 cbﬂl%ﬁﬁé%%r@&s%o@erigk%ﬁiblm2 KeRf{i@tathronys WaMpR 242 hhéwing fluid
comlg.‘ ﬁh?% &l 2GRN SurBice bP@ie S8 %§s3ém%}552(ﬁ)rfb 8 BulsiicRESIWERMbly

surfa fef eﬁ%ﬂlb‘oﬁﬂnen?Xﬁ @y@%ﬁﬁ;@%b go.ﬂ,}ga 8hafraha 5oggetﬁ§veen

ro uct zone a§se ear out  sa
system 600 that is designed to the sane or to a
different shear out |oad, as required or desired by
the systemdesign. Thus, FIG 5b illustrates a first
sealing system 110 in the f83rm of inverted seals 190.
The safety system 600 al so may conprise an expandabl e
debris barrier 620. In the enbodi nent shown in FIG
5b, when the sleeve 612 is activated and the dogs 610
are released, the sleeve 612 conpresses the debris

barrier 620 and causes it to expand radially



and/or circunferentially and, preferably, contact the
casing. A preferred enbodi nent of the debris barrier
620 conprises ANSI 316 stainless steel wire that has
been "bird nested” or woven to about a 50% density,
as is known in the art. In the enbodi nent shown in
FIG 5b, four (4) debris rings 622, 624, 626, 628
havi ng canted surfaces are assenbled about the body

abou# s {ohll%O%%E 'ess at?cﬂn%l’ eﬂreé?a% l@ad gleeyﬁ)ttﬁgio%§ cenaerhne a

dow eor \ T asge om Hes'an 1 terna Ve 244
giilp b éﬁwa}fm pe %2
surfag& ! pt sga) ﬁg?lp:f éé)a O p g ntéag g ect that engages
the s%@fl@,d? IG. 63 lgﬂ r"? pczs,grtzonaqq Jgﬁa; /seat sealing
arrangeyRel may i vsed wra@m%theﬁgqtlaé tagl 29%@51 th@ Recdugtign packer 102, as
is conventpnsl\Lozated belowrthespat24feis @@efpulats@mmq 350, which alews pigculation
from ghephoek assanatly 3d antiutusrie thetihzide ¢nnduig bf thalsérvise teol assembly 200
duringonmad on an angl e of between 13 about 45 to 150
degrees, and nore preferably about 120 degrees to the
The ihealal sleevtedddiinslidable relatiwenoltie: 0] Brdinatily 200 ankhie held in the position
showaili@ FEOMRIbyaSshedrpiy sydfetn 24 GlavapgmbaRd sheur stiéptinaf about 4,500
psi, VHiSEMRURAE gr&adtithh the fRalgefdtitbda@ A cRéH saCmdtwdrR String
sep atﬁ@&r{ T%églee\ie@@f iPbRbQr (E fﬁdﬁbﬂfé'pﬁﬁ%z PréRrabBainiatbwnhole
dlrecﬁ b?(ées 1l &h&%ﬁ’{c@ §§sté?n bay ﬁas%’ee@gﬁéﬁfed the
sleev%% 'E_(fl ﬁ{d'b% 249 b elﬁf oﬁﬂg% f tHeHor3! The
sleeve %ﬂalﬁ% ay mé iSe a[ i) o ing; 1c'hrexf%8 af) W hé)f)}egsl{]?e-
oclf e

atérgef §§x 2y 8 gé: n% su 6 Hle g(% e SReve 244
mov gh;&%}he sov por? Bf f;amnﬂ%%%nt ly to trap
the peg eﬁéﬁ@ng Bswcez%c 1% ba -d0PaYITiRh ﬁo‘B S‘%% ghat or other
devicg |28 et b ablg o amigee fremdnporiEon adjrcentcaiids,dusing S’é‘?ﬁ?&‘l‘e&é well
operatigng. erwnllrfsel aparegigiedithat thyy biptieg elementcwich gy Spggerriiys thegleeve
244 id thre raaatedrpasition pfier the pisrsyaemdias been shaared and; thegefpicethe ball 248
is trappeeidain thessldewe. tBeeause il mayshaeprsbibled00tha hafl fosmigaate fiom the eeat, such
as intp@sist-ower post H&rwhile thd fBagen24Pyara tratmitarg the pors §42, enms Priderred that
at leabteotierfingecddefiected eardlg tat elhtimbs wftraphioaibal ladideent theseat. Also, it
is prefétiedithahigidiebvb 244 eaapiives bldabrid tgy 245ashchan e nadldd ribigeal)
preveB@dRis fivodd foallflg bRdrkionl dfitRdslesvepas.at i on. The sl eeve 244

IS biased away fromthe port 242, preferably in a

Alterg fd%reféfaf) Chd @3wnY F?G de th@ 9r09§ov9(t zﬁ?é’mﬁw i 2: Goésrh%{

FG\

comp‘? 49% ﬁ subh& ds there
;51 :ri § at% §X€ nd neeH? a1 t pt% o k1 éf:seﬁz X@

y e o { sy m a

structg wely nﬁ‘?'ré esgf ct p (F %g%sglérl ?/\?1 Ft}fq n be
used tossgt \Péodace%{mac g e ndd efg&l}e twgtg aéhmﬂa Be &Y réegout of the
systepiy4  npves downward to open up the crossover port 242,

the fingers are cammed inwardly to trap the
Still fyrthers Bia-7ollusitatasg hydiaube Setﬁlag:woh@r Beiling thg @rodugtion packer 102
with pooss ¢venasseinblydikddlat ilbtstrated in Fi{e 6balle hydraslin eettingtopi 2@0
compRid& anmte-wosy ¥ eortdmitri0gr Bhicefldw oonduits 0p osmprises aatbene @0 biased
into a@aflovie 4éndititn (8., siphele dloentis stwivin in FPES.tal SA skling sutface 706
on th® Sle@RM0a Grtatabd withed sehlF08lb 3&dl BebseantiaiBNthe flsWqiatiaB022 When the
sleev8 P04 RGPress@iAH Bont M fishaRMetior? . | ddwinhBle TR it Bfhsing force 710
is ovd20sthd ARNnatit&e hdiRs BkiAllP M&o@gﬂxﬂ?& Sfilg HRERhe fatBN02. When the
presshfdG¢ 0L to Bagwkiﬁ‘e biagfl ?gorbec‘ ftﬁJ GH \}a'I\/etJ‘@se§ |If3@l}4f3be appreciated

ecause it may be poss or the'ball to mgrate
fromthe seat, such as into cross-over port 242 while
the fingers 243 are transiting the port 242, it is
preferred that at |east one finger be defl ected
inwardly at all tines to tﬂép the ball adjacent the
seat. Also, it is preferred that the sleeve 244
conprises a debris ring 245, such as a nolded rib
seal, to prevent debris fromfouling operation of the
sl eeve 244. Alternately, and preferably, as shown in
FIG 6b the crossover assenbly 212 does not



conprise a sleeve 244 and the port 242 is al ways
uncovered on its inside surface. Thus, there 1is no
seat 246 and no need to pressure up against a
pressure- bl ocki ng device 248. As nentioned above, a
i ghtwei ght ball may be dropped into to the system and
seat upon a structure relatively near the production
packer 102. Pressurization agalnst this ball can be
S to set the ucti o and th n the
tha e of e B S tOPQ@E? B aovaisg 3P Re a8y om
Retufn:brltgl t|0fFE¢I%r tsaa(e aznid o gf?d)rﬁgle Lgﬁesg@ &8 r%g?g glf Itl%cf etsct(ljlver gssembly
212 compsisesfiasdengd r{pces, ﬁl@htqﬁaltut npl lugtt gftrjds B 247,
249 apee prychedayy the cswssevengort 864- Troer slick inints 385 249 é‘ﬁéﬁfi‘/&?ﬁy"’lth the
first dridoacandrsdaling sygems THE 116 éufor @ hiah-pressore sealfpr pusepingand other
well sparations. 7Ahbiliambend dfithouppenslidkljoint 26 diptimary Paskegp autolocator
shouldph@oeshiohm)nag be $droned forackia@ of7the 8utblocdtos E3d shayld the
autolscatdrgrefilé @60 beouttdfpositieeve 704 interacts with a seal
708 to seal substantially the flow path 702. Wen the
A foﬁrlla@lﬁﬁ Beokdvdlve RE@HSTYREE A fifat WM i disunllditfaest foPthe production
zone @Ssefbly ﬂR‘N‘m@f(ﬁmﬁﬂx&Mccests REIvRIagseinB8, 160 empfidéh a thfough-wall flow
port %ﬂnﬁ%@ﬁd se‘é ﬁ&%%m NECETdRYISREV S hddRCRYRIG 8file"266 located
adJac% C@;{}% Qﬁ g}ﬁ 'ﬂsl{on\ﬁ'l) 1&5@:3 2fa€entt 7 distal end.
Sulta'B € re p?o s\g th ﬁlea 19 ?loWheYl%é/ ody of
er, %l «L,é relaq LY fhe
c 1‘§inot en ag\Mc} in the
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the s Fv lzng% 1RO %f n% rt
Cross SO (8)
inserp [ B Gy B0 H%S:ﬁi 6% g E\d&gwcaﬂm s still
achicyed befyesn th QE@SE‘{Yﬁ’bP‘?rg ‘% é‘blp% ‘surfaces, such

as, but not limted to, nitrided slick joints 247
FIGS2 48 anch6hy blusirate e Wl corwlasiop syserain the Rundrp’ congligien in that tool
port 247 is kof adignedswitht the padlding nere 262 ard the slidingaleeviej264 thagspgled off the
packing port®63 dalai "fipeSestlews” dobdijtion] s wilb bé apprecistedythepogs 3413 and 262
are irsebktafitial ajigrmpenn gndathd sbding sleeweld4 nodenget sealsthe port L6

distal end of the upper slick joint 247, a primary
FIG. Bandniated disedofd 8t kyst&nh 0T 8¢ the (pieuctbrosme asseynbbel (obeaet! distal
of thd Rfrmﬁﬁ&d&'&:bs@ RaRE abRib 61’)' prapeferttd @mbbikiedt, tttsecond seal
sy stef’hui i glﬁ)ts%htlzm t‘lé Lﬁnez hOfirP b@al @sta%’@d TR scafd 270 are preferably

mold @E E)fngﬁ 655 Hd @calac% nghod'thérrs@é]m‘é"téﬁﬁmogles
such ' (E 11 1 P Rk dh E)r seaé:lg& Y270 may
be de cr Id 615 1Hve ﬁ%ﬁl 8tt ea%l g cgs f'fzsaer J;‘ th& irde dPthe
prodléclt \;gn IAf n élil s§ac oé lr’: 5?[ i’ng Olrsg\pk{ﬁg a seal
recesy g‘gég bpa g{t@aer P ortion of
the tcml aqqungly( 9t sugha t p(g é mt t d‘flétbg F]J@‘ﬁ%la d that each

produsiion Zpiecasseshly 188 prefireRly a@ﬁﬁ %660%%9@1 %fémp%?rot 262 is

seal ed against fluid fl ow when the body of the sl eeve
FIG. 96Uudtriatss k sircHatinggpel. shifing profide 279 thataeny besingnrperated ity a
prodwition geneodsenahlntl 0% accoulingte the preseid inyentior: The dicsting prefile 280
has aiclosingt ppbfile 28D thaptiofdslaeciiBtiomvales Yicie thowkviddool assenily 200
whereth@agfiplelioh $§ydem is BEangtd fréth the "Erac/Serdvowue pbFiGipn bthe reversing
condft@hher on top of the insert 178, fluid communication

is still achieved between the crossover port 242 and

FIG. 10€il fubs@feP PP (;mg@gf thE Eél;@ce Bl %@mﬁ@ A0l cHmbFisihg alchRinggbdl 290.
Closftﬁ 1956 95111 u'rﬂltil collRHAnddls fyférhlﬂ 6118 8 $aked about an
outeré) 1on lg QS 5 eH\?g:B %ls 2g)ea|aﬂ%§ F{ig% El%ﬂe 294

packlng port 262 In a "Frac/ Set-down" condition, it

W || be appreciated the ports 242 and 262 are in
substantial alignnent and the sliding sleeve 264 no

| onger seals the port 262. G 8 illustrates a second
seal system 270 on the production zone assenbly 108

| ocated distal of the formati on access val ve assenbly
260. In a preferred enbodi ment, the second sea

system 270 is substantially the sane as the first sea
system 190. The seals 270 are preferably



nmol ded el astoneric seals 272 on a netal carrier 274,
al t hough ot her sealing technol ogies, such as, but not
limted to, PTFE, PEEK and/or PEKK nay be used. The
seal system 270 may be described as "inverted" in
that the sealing surfaces 272 are exposed to the
inside of the production zone assenbly 108. As shown
in FIG 8., a stack of 3 seal rings is held in a sea

locatkd g gw%g')a%%gl}p%lqaleﬁélfx avk/ﬁ]iglrl 152ad§ ted H) n%g ?&ﬁ% ﬁ e?\ % ljuéture on

prodlécg 1 ted t@ % %mg?e on 8 ermg ports,
to clﬁ?s Such v \fes\xx i BSéreg ec (i>s get olt gt uré L (C0 eag }]296 that, in
the pﬁeg t qggir B}% &p to lg) It‘}beB (iei ole
Girechomndte N vl g g |da&ep awaholg o OHg‘\ S0 shown
in FIfgy §94 is @ gomg-domayshaglgen98 |aﬁéarp ik rupesh au

production zone assenbly 108 accordlng to the present
FIG. i1y 8hisirates ammalsrmateokraladiment of 8tejdlasinzgool 298sThe embegiment shown
in FIGr b9 ¢com2Bes priofile indeas 885 prefaratdy Fabricaged fraimeemaedalibavinge
supes@rantiegallinglropestisnducly ag ®0t nottiaritet e the depillatm ocoppsy sltaym
discussedphani@aty. Thomsél 295 mapbé Pieysiatiyfistened id thevolted finfge 292, such
as by'tBread&l fagence Adiditioanlly, Ehdpreferlly,ithd eisire adlis fiagdpeidsingrprofile
asserfbly ni¥§ beEhbHicaRA R the 6Bl Mg AR TR0 MMk opbriflg BoLprofieddisclosed
below Al a 8 BenefichiBi tHY aﬁtpgil Qs&%rﬂﬂﬂlo‘ﬁ Esbridatiinfahd dntir®éollet
ﬁnge?/gt) ﬂoﬂ&%& roﬂra% aﬂfl- ﬁg‘nété}uﬁ‘ spaced about an

ortlon e tool assernbly 200. The coll et

FIG. [h9S ﬁlugtt?gt haaé’ch t%%(?/? 890 V\gh&{]ﬁ ﬁ‘o@% ?04 %089 the "Run-

G o v Af6n 7
belopeﬁgﬁ gesv{qd{l F‘H 0a;ton ! ewagg 49 gﬁﬁ b mﬁﬂg %3 fo
into ngeqq{ t9 assefng (gs e%% e tool

assenl 209-d<rqyiptiop yp! V9§@2 plse g ﬁ‘i Pé’é‘é 31210
prevanh ahydrpplic loplelrpmdprning Whé%ﬁt?dP‘h‘é Fﬁngrle w.v%gp ayalye. It
will be gppregiatedithatdieriy meyaqchmulpis irthe amuler gesarentside of bleed path 310
and ports 8¢2.i Too! designatsovitl appeciats. thaibenkfit ofqderingthdiperss APchighenough
out ofitheevdy riohtcerecorph bloekali byestich debritl Mo vehewrof thercldsing todl(R92 in a
downveard digaitiog relatwe ts eudidelati@® 8alea3024(i.pi, aloving tbdrwal sisng uphole)
closes Off.pofth 804 teadictihg A6W titdugh tiigvalde 320kt £prefehed embodimeht, the
closihd¥®oFpresiend sdi&tive &PBat if Bées@ABQ™ioaitéra&hdthe hikofok&tor 106.

10b conprlses profile inserts 295 preferably

FIG. fl@é’mu e b 8RR AU Ab AR VoN 6 sy BRY. Similarl to the

pr1m tb'a kgl oltafdl He'r Fcrﬁ)lé P ferGidk, td"pltGﬂ I6H1a (?

seconda bat% glt&gla(f(grpc%ﬁ t 36}. be r§\9 ?ec’ds % &)rn@ su Q?or the
1mpr?\;m(i% 2\6 R % 1 A3 ul?e% S\Se the

autol Ogﬁ@ 8?‘?;%I Eﬂ g p&lmary li)ackup autolocator
shou F“n Jdr9 ﬁcﬁ%‘?’n 100%{8"3 “’Béhef PP gyele the

lndePﬁ*’P%)ffﬁsteﬁ‘el Sémap tpthe ."%gp HRtooR lapn Aﬂﬁ‘é aGpEemIRY treyent, such as, but
not ligtitgfl tq, @§raetu§r@g 65 sxavelparigng featmeny, ts cemplstion tqol gssemply 200, and
specifipally-hesing tagl 3Rsmey be pwlldoip thegeh thetautphocgtor tl A ardfojengage the
autoloaitdrdock dut nigeve/ BPemidrgegificdllyl profils I8 s/ ddserdpndzahove, the lock out
sleevai8d mgatd the gutniwtator bdaring 1 B odtO thed way anldlintstrecese b82a1f the
closig tooL2 2t thilgl to@hyape 302 attivatathe fdchwupdedvs 18Q4hasedoddby backup
320 Wil ihdiieate Ridoccliftencp ®F irédisterisd®wWapithirobigH3oad BBabouhfive kips as the

Couepjzro@ﬂb@mt&gth\éq,leyﬁl PR allows fluid comrunication from
bel ow t he val ve, rough ports 306, in to an annul ar

FIG. YRR ARt e E“H'BQ%%%@ 4 SRRy oo colle
annul ar space 308 to the tooI assenbl y 200.
Circulation valve 302 also includes a bleed path 310
and bl eed ports 312 to prevent a hydraulic lock from
form ng when the tool striﬁ@ is noved up to close a
valve. It wll be appreciated that debris may
accunul ate in the annul ar area outside of bleed path
310 and ports 312. Tool designers will appreciate the
benefit of placing the ports 312 high enough out of
the way not to becone bl ocked by such debris. Myvenent
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downward direction relative to the circul ation val ve
302 (i.e., noving the tool string uphole) closes off
ports 304 restricting flow though the valve 302. In a
preferred enbodi nent, the <closing tool profile is
selective in that it does engage or interact with the
autol ocator 106. FIG 11 a illustrates secondary
backup autol ocator collet assenmbly 320. Sinmilarly to

assem{)]e 328 f m%e?(mgs%% Q}@ %%o%v foeaﬁg 9%?{)'%?{% "p%ﬁgﬁi" %smon the
il .'

m1d ﬁw oW s&’n t 06\7 %P eIl tmost drawing
show&s ‘gg gtg Fléea egrcoP on. I e tﬁe collet is not
ac 4P 3 }Sélb & tp deleet PB \é{ ndg e)sisgem in the "Pick-
Up” drt@a, the av%ett begkeshun-andds mm@ qfAideEeqt qui gidhe way. The
backeclcrdmeqllﬂ;é&%wheartycmlaﬂ digigteddiyitheshepngrepgthpd souldes B3 Shoulder
333 muyt bt it af dhear ssreos) dleheapring ol Sedanwysten. Bubr ppsferred embodiment,
the backedtupcatierasseoibl 3200 catry abeut 60 &sioPlis deadrcarrping yepagity is
benefitial if detotimrhian fpudedshe antdiodattuasyktetnol Obraed hiRwe load 1s needed to cycle the
systean itth¢ awralocabssysteaf 108rcaanotdk kydledby tierdlletssembiys320bwith 60 ksi,
the shqilddr 383 twéitlstiear loasd andahaicdl Y320 Wil énee hggiaast bebacked up and free
deflebt £ & dBdIgned &R, conpl etion tool assenbly 200, and
specifically closing tool 292, may be pulled up

Also tsﬂdv@&' SFIG €1 AL Rk &1i8hg LREvEUD. The RIBBIRHBeVE M0 has a opening

proﬁ%u.%t ?&?Stl 1all%§ﬁl 28t tﬁ i& rod%@ﬁlo Re&hbiy 908 l)?’ shear pins
344 l‘% g a c% ?r%rt EBP tH& & ' 338'%s been
acti (as sc%b gelg\l’fla r%? ko{l %4{) tseocf"l%) g é ﬁgtit*{%%penmg
tool % %ﬁﬂ 8%?1%%te the | ock out sIeeve 180, the

secopdary .backuyp Jcat this occurr nce
Showreg 40 o} it oBe gL PR SO APOF Bsemphlvﬁqog by ¥ 200.
Simikapy cl%trg f@?l @Zooewra}ﬁ 9 CPWQHEF‘éa‘rH wrglity o8 ngersp
preferablyé to &ispaced apous pe ppieHpHB® af the ol éste’albb’e%Q@nE’afr let fingers
332 Haare R ppeningprofilgt334, andipreferablye sglestiviprofilep peated épprOXImately
mid-lergth aod adagteaiip wogagh ewsrredpendin g simisityre 82 Praductidrescreen valves, such
as, biitRiot kmited top figickarople, dnhdeevas chdkenglpats, tegopsheueh talves when
desireds ThebpshidPol 380t ibdlusiraed imthe CRmeH"iconditiaméh FIGe 11c and is
deactivagidl Mosé spdtidiohily] thesdpeitng tdr? 336 Hauvhpled 82fbsepie¢d BY8 and is
slidaS1B BafwRen %ﬁﬁﬁ@ 4336 Relhtt® 10 U1 pbition 339.0THel dpBnink Pdfile 334 is
pmné%qmvﬁtdlﬂ % tH8} ortﬁiﬁ%@r fiﬁﬁls l%ad@i@%d Ebhddich, 8bpesing Rk 33(93w111

not efisek 8<h Bn(ﬂ %) ?ilé’\f?)y %]lvE fa éﬁ:ﬁéﬁ érﬁbdcﬁ‘rﬁent Rih€ Kpening
tool 330 is Bi( ai ﬁ@too rﬁ@l 2@ b ngearﬁ E nédS &[stren gth
of ab ﬁ? car r con ?&4\%&081 S, ear S r en E he shear

‘shoulder 333 Shoulder 333 may be set of shear

she rrin r a.si aj system cpey s
Asw f @F%lls iSFRT Scrlﬁﬁémb%]élz%rrnm Veddo eﬂs §myf itis
desnrgizo THR ) Qid wyrka%r& lte@pregqrredm rup the semp 59?1yt°ﬁbassembly 200 into
the lavegpmestipyodustionesserblyi 148 while hanging off the rigflpgHewever, regardless
of whenttled lookassembdy 20@ in ren &, afribie apaning toaldP30ds netalgaetiveigd during run
in, the potnmllylvéosed psidaction| skreei walses maybaomsned gsthe ol 60 is lowered.
AftercacinadlvdiB opyraddetthe pperhitoe nust leedrsadiseetih Yo 182 Gharlodingidol 292 to
re-cldss ithe opichel vl THey, deRBivating the bigsming tools330dn ¢his meneokives time,
whick 80t sak/eﬂﬂQ@yaWHé Spait tb6l BackB e tptivdel Whetthe dethpRtén tool

assenfly DOG erthR5ésAAE OpdrpthooMchiPatoR@M&nbly F2Gor grefergoly Shydraulically,
as didR&sKd bW N sIeeve 340. The nock sIeeve has a

opening profile 342 and is initially pinned to the

| ower nost production assenbly 108 by shear pins 344
havi ng a conbi ned shear strength of about 3.9 kips.
Once the opening tool 330 has been activated (as
descri bed bel ow), the nock sl eeve 340 may be used to
verify that the opening tdédl 330 has indeed been
activated. Shown in FIG 11 c is opening tool assenbly
330 di sposed on conpletion tool assenbly 200. Simlar
to closing tool 292, opening tool 330 conprises a
plurality of collet fingers 332, preferably 6 to 8,
spaced about an outer portion of the tool assenbly
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332 have an opening profile 334, and preferably a
sel ective profile, | ocated approximately md-Iength
and adapted to engage a correspondi ng structure on
production screen val ves, such as, but not limted
to, for exanple, on sleeves covering ports, to open
such val ves when desired. The opening tool 330 is

illustrated in the "Run-In" condltlon in FIG. I | ¢ and
FIG. é%kylllgs?r%&g E?}t% of M?) &orﬁ&gs%h p‘flg%g% {ogpllctlvatlon
asse V%zgﬁor 'rav spgmipéq afgls e a 1v 18 ngy may
compy. ?g T? a\,);\»)lxr r‘? een
met F>5 6‘?": A aS? H%Sh Be ar@éml\b ‘W G 3 prefpiaBly is shear
pmn%t@ mglggb%;qrql assi-:llaply Q’é e&r gg],s \gﬁgﬁ trength such

as, byfnef ilméte@ Epa Spexamplparbpnt 24 hlpa disal base ringypa Weswrise be shear
pinnede teperatiyrgion pessmbBaH)S tuit prefieralely gomuehelowspshearsrengihy For
exanpix) ithprefmed embiodisned B thehdistalipse ungispéhed abaishesr steengthlof about
2.6 kqfs. hﬁbmt’Rm—Bl" lcopdition, rsho e oirthe-right badfioli thé savtiohad dchwisgs, the stop
collebdnie biznged inevasdipby thad 3386TterstbenoB60, hewhivh e st crdle8BN. is
couphd, Wiblidsedly speingl368dn i opwird dirgaivar Sleeviti 30US sticanpinfieditba ring
364 by@plamgity SHPArginsIb6SKEgSBY linfitsithe drSountl6Sigvaad trével Whsleeve
360 thibu@h rédch& itk sidulder 368. liokated 8h 8 pFdXiinhI®nt WA tHelkReeve 360 is an
expaﬁ(ﬂﬂ@hﬁ BAMhdVRR a FREERPOMu 1. Dlufing "Réh-IOWRS &Bshdable ring 370

is calﬁrng dr&’l@' iAo 'teroil'gﬁ% o éti%]gxla%@gl'bﬂg @dy da Fﬁn %gu ngﬁce 372.

However, regard when t e too

To loggtg t e seN’f@e dtont assémglp ?ro%@ﬁé%ﬁn cgtghleﬁg’rf) §s§m?l tan to activate the

open t € eg

8t8t %C‘P‘PP e‘*’f ﬁsseé%y S0
that R &f vgs nggg q% CESS
form EXﬁP @@F% %’&%F ﬁloff‘(?lfifgéo P%é SR 1Gedae! astpm 36200
contipyges doyapole H@tl qu(': §a lyporgions, 347 gentagh stop collet lugs

351. Byhr dgwawand rswment @ﬁfh@, npseRIces 3 Bagest therstop Tygsi3sh shagrs the
distak haseirigg 9 26 fremascthe slvene 360 amavieg d@\@r@hol@@@tmp the production
assernalgly i10& aediconmressehspring 3L es shovntin the leimesehisy-se@on of FIG. 12.
Onceghgstgp solidt 8 5@ pasrheay sheacdd fesetat tmtdistal rmgSSaithy lup2351 ae
displadedfigtd advleys, 3 33yamt ahd nosalid aflowed so pliss by geatbpdep0dfil. Once the
nosepitéa 378Dyipabdds theatdpSlugs 3511 the@Prind 362 daatdsake sesenbi yo hove
upwd?&lmﬂﬁdr&iyrtﬁnﬁrﬁnﬁ BRMNxPshdabRRIrin@ 370 it dr8ly ag&ﬁ%ﬂﬂ’@étﬂeﬂ@@the stop

lugs fr&h rb&8s ¥$3 h the inproved conpletion system The
activation assenbly nay conprise stop collet assenbly

e (¢ S an f u ide
g(k)lrn ggfvéﬁ?tg gtll dg%c};:bl iF réi o rééﬂq&%%? ) g ec’ %&eﬁ% ﬁ%olmﬁé%ily to
shde (éfhg o 52

0 se the pei g pins 337 at
abou jps lﬁgle s %o Rgghp SH th‘ 0 m%ﬁya)(l Qllg sgg;) lugs to
dlsplzpqerﬁl‘rpé SIgf ;Q;‘ Eﬁe@s@dp 56 by EE&: nqsﬁgleaq %Fontacts the
undexsigleof ,rlingi gyfg%ﬁnt cals gripg tq shear free at bout 8
kips. fineel thetsfesme ’éﬁb‘? f@@ fiern they rétee gtspying 86 3natataing fae ring lugs
317 agH élzer stept lugh 3t hin th@r reseoctifpreeessen preferred enbodi ment,

the distal base ring is pinned at a shear strength of
Also alimoutt in F2G61XKispa.adltiohd eedl Rysterh 390 campliisingimyersddonnldediseals as
descritied abowgh Théralséalomay be usefaltif thie pressiiravdsngsemblly daissttopold pressure.
In that @Vdrief thd MWerBoRisHEEDirit BW@licHeyvikdtobleddsendip 200 hay Bk Gdveged to
engagtiflis sbdl syhiéif o pREsusd REx tROWR LodpletibBsyste@ 185 as ddscribed below,

theseREAS 85L1PYe SRAIH Hy&@tﬁldaﬂy Q&n}dﬂa%r(%eﬂ hg@sdli on. Sl eeve
360 is shear pinhed to a ring 4 by a plurality of

shear pins 366. Ring 364 limts the anount of upward
travel of sleeve 360 through reaction with shoul der.’
68. Located on a proxinmal end of the sleeve 360 is an
expanding ring 370 having a_plurality of lugs 371.
During "Run-In" the expandéBIe ring 370 i s canmed
inwardly into the interior of production assenbly 108
by camm ng surface 372. To |locate the service too
assenbly properly in the conpletion assenbly and to
activate the opening tool 200, the service too
assenbly 220 is lowered into the conpletion assenbly




that the nosepiece 378 contacts the lugs 371 and
drives the lugs downward into the recess forned by
shoul der 368 all owi ng the nosepi ece to pass by. The
service tool assenbly 200 continues downhol e until
nosepi ece 378 and specifically portions 377, contact
stop collet lugs 351. Further downward novenent of

t he nosepi ece 378 agai nst the stop | ugs 351 shears t he

FIG. glﬁﬁ'ﬁs gggg) ef% ?@uod rﬁ%‘? 0??6 %m tggl gts)e}?h ‘y %{ 1zm

hyd t t
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numlgx § u§ ry lgf
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activafe |tl@ﬂ,g§§|en@ldy|§ Q. shigk joied ogltt%&)sqr togglf lggated ip gset of inverted seals
to fagibitatamresserizign pf ths asssably Pagipylag smbodiment; e tagl body
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bloclﬁt‘g adVide 30BNQICR aSR VAMRRS stealbaflndy R pPReA i Me Wik string during
RIS S0 tlﬂattlpls capthR8 befledh kieSsehOfoti& Byosills 362 SAPIY bR Ring
shoufdQIeS Rioﬂ%n% aé.ﬁ ecibfd %@ﬁﬂg%}{ﬁélg owWvifl Q@\?s'é'tﬁkgplg%sﬂﬁz devite 508 to
react% aint gH d'th Qe;i) g&fﬁstt &l s%@ ﬁfé‘%ﬁ;w Qi EDEe the
pressa &/elvwg S ({ i f ur%fc a ﬁst %}o% ing ggdciﬂ&e? 5 10 owevet,

nosepi é

bypaf?acé) d‘b‘& H?We RS@Q& (g%oémPHlélﬁa Bnt act s the wu nder SI de of
371.. Further enent causes the r .

ThOSF Bf %ﬂ{% & &‘F RE 'Htaplﬁfﬁffﬁteéhzﬁ' E‘i‘ep‘?/dr € Bresppge Uieddo actigts 4"% gpem“g
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set tlleh@lq;tmﬁg)apl@@%m the produgiion ﬁ@ng@sggfnblua@ andess than thegressure to
activate g shesr safetyrsgsfemisid ysedaPrassusingvagaingt tht imessure doyicg308 causes
relatisiel thovéroemd bewesah theyapering 30let330pnd thie hepl ibade3%esichitiatithe shear
pins 337adre defeated| exgtthe bpehizhwokis attiesel. ethk pantimylabembskidhent of FIG.
13, thefopehiig oot $30 meveereiatiasly eotvhiolt and sndoverh dbletigyroetssidraad is
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system Al so, as described be|OMI t hese seals could
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annulyp exterier to thsprodgtion gssembhet)8i intacthetingerion of the tasbeb 409cflowever,
a rubBg dlasidersti8areyents<fidd i the estindct0dmth edmomunicating out through the
ports@66. Metohetkhenlaesd lomislwell3N0Gds t@ eater die pgraductioroasstmblies as they are
beingding io¢ftht iglflobsdiripatsla upn a set of inverted seals to
facilitate pressurization of the assenbly 300. In this
FIG. PAkksb AHsBhtcSaPRdicaBRY collehSssémBly 109 ekyhlcmﬁp bk Sfschad &efé distal
end of ¥t £Rmi) 4@9 el iRdiB&ird Bl Blsihdy RinppRé ?lurzﬁlﬂ? Bf Afgers 412,
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such géogut(r_ﬁi)ﬁ lel 1aFI If@lﬂe rﬁlreacl? gﬁ%& a% glflngp% gﬁiéuéglqsthereon

that a portion of the balls 502 extend |nto the too
body 339 passage to form a | oad-bearing seat. Adjacent
the seat is a seal system 540Q, such as an el astoneric
nol ded seal system A predé?ernined di stance above
the seal system 504 is a bypass/ bl ocki ng shoul der
system 506. A pressure- bl ocking device 508, such as a
stainless steel ball nmay be placed in the work string
during assenbly such that it is captured between the
seat forned by balls 502 and the bl ocking




shoul der 510. It will be appreciated that downhol e
floww Il cause the pressure device 508 to react

agai nst balls 502 and to seal against seal system 504.
Uphole flow will cause the pressure device 508 to
lift off the seat and react agai nst bl ocki ng shoul der
510. However, Dbypass conduits allow uphole fluid

connunlcatlon Those of SMII inthe art wll
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ngt :
S i qg Gl
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randonally\compldded idope dbentrodeiripenrbodi ment of the check val ve

conprises ports 406 to allow fluid to comuni cate from
As nétB@pre@idislly UsnentodMientDoftthe pleEat isthtish ASSEMrise Hitthing in the
com;iléﬂo% akié%b'l)m(ﬂ biPthe QétuhlRodiREbn Gibngd QvillldeWBM@Eiated Shat these
emed HRGRE allbasldRial £4RoRESMRRELD ﬁéaﬁbﬁ’s inSb AR theESImpieart00
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such as, but not I|n1t to, four, and each flnge may
FIG. hA dlusapies theicemplerign pssemblyel 09 of FlGeltedier it hag beepyan into thie well
on prpdhtition tubieg $li0cind [pesitidned] rgladiveythetbe sump packea§stO: FheprgHuction
packerd @2 hrybeguiseiebys i eamplaccantrot lm asfivationeThasepvipaikbassembly
200 iF Himstrated tunyintgpiosiciod &6 wanldstdingld 30etb itregr the oeil] smsh by Braapacking
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odi'ment shown i n e nose pl ece conprises
a dynam c | oadi ng systen1748 for facilitating
rupturing the pressure bl ocking device 402 (FIG 14).
The dynami c | oading system nay conprise a pin 750
havi ng a hardened, such as %Qar buri zed, poi nted surface
for contacting the pressure-bl ocking device 402. The
pin 750 is housed within a body that permts the pin
to nove axially, or stroke, a predeterm ned anount,
such as, for exanple, 2 inches.



Initially, the pin 750 is shear pinned to the body. In
a preferred enbodinent, the pin 750 is sheared pinned
752, 754 to a | oad of about 4,000 to 5,000 pounds. It
will be appreciated that when it is desired to
rupture the pressure-blocking device 402, load is
applied to the service tool assenbly and the pin 750
contact the device 402. If the device 402 does not

[ iately, the load will exceed the shear
ﬂhm&#&%ﬁéﬁﬁs ﬂﬂﬁﬂe shear plns 752, 754 and the pin 750

stroke | the
e wilf b e 1%}%%@9 it e menting oIS BemPly 108 on
PTOd‘&Fé‘\?P i AREINE “%iﬁrﬂf’%@ ﬁfi?F“? & ?%taH‘o
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apprecoatgl thatithnergiys t@nplethoncsystehel 00ehdy aempédwit nogiad lines, thescby
elimibatéry thawnkedfpr @rinarg ppaatisrewitk atsextjce tanidif tlbsredy @sk-upor
emerg@RY op&ranerbbfithe pantiol Haetonsletiyn sybtaint with a1 gervice tapl arg be
providegk wi th nosepiece 378, the well conpletion system

may be place in the well bore and each zone
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E e,
feet bg W M legﬁ an qsw&p 18 aei Irlggta}:ggﬁg {0 apoy 5 Teet below
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opening toc%tértﬁﬁhe@houtrlé AeLREESiaRowrs t9rabatcY feghbelaypihgdowgrmggisleeve. To
open fht gleeye| thiygriking desil sen bwaingd e PRsiian smerAiETe,aboyg the sleeve.
Dowmard eapvementorjthesshifting toaol thrpugh theslepvenlliapem therstpews Tarprevent
closiegdfabié stesve, e operatot atddomlyaimsenithap theldgingshifting{oobdoasumat
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closigf ook fegches thefsleows. PBFerred dpeeations crnprisenaiking ithegopenanbrshifting
tool 1pSEb I Pfeetto @Bt ket dbo@sthe BREVE BadMidoppihg itctowmml abdut 3 to about 5
feet bRIORY @k 3REVe to roee@itatb&dfaultoovehhr@atmﬂﬁlaﬁtopa&dm%k@Valw&ap Ye

obtaifedBydbid @B ahMBhhdPRAIpiASERRHh tofihsere dommunication with
Amephwhg§kkates the conpletlon assenbl 00 of FIG 16
er I't has been run into the mell on production
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Prefagg fﬁw Il ‘i?H‘ f?tteéa 3495 gow about
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is theomly pojpidhatmeving i servies ool girpugh B asermblowi) aﬂegléter asigni want
weightdaeedse gt surface. J hiswgightiincrease mayosed as shsaicatonpiafils angages the
corregponding prafile ph theagtalpaater coliet Simgers c@naedhyt destamedoyarpull is
exceclbdiithe prio6ile rhay sniap twbught and widreoetinusgnevieg ppwatdcthigteol position
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running 1n an e t he production
assenbly 108 on productlon tublng rat her than on a
wor kstring/service tool may be desired in certain
envi ronments such as when gne or nore control |ine
conponents are used in thezéonpletion syst em 100.
Production tubing run-in allows easier and nore
reliable control line connections and effectively
elimnates the detail ed and conplex control Iine
connection at the production packer. Also, these
enbodi nents help to mnimze formati on exposure tine.



appreci ated that the entire conpletion system 100 may

operated with control lines, thereby elimnating the
need for primary operation with a service tool. If

desi red, back-up or energency operation of the
control line conpletion systemwth a service tool may

be provided. Returning to a nore general discussion

of various enbodi ments incorporating aspects of the

' ed inventions, those persons of skill in the
u>m£§?ﬁ%%@lng benefit of this disclosure mnll appreC|ate

m pt?g% A S e

abo ll erl y engagement of
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applieg t;the uttol Afthefteal is BeheopriesbPasiinss Abaverrylbefiaboutld.(0fdo about
20,0Q Ibsshewgd pe edquired. A ol inipearrestly gositioned, Bereshould bp polittle to
not oivbipull Irespred wheppiekiog updTlati toolamasebdyst yadeshestrigeesssi i ingure
proparpbsitionmgng tools is 18 feet. Thus, the opening tool

may be about 18 feet plus about 3 to about 5 feet
One BethB\Wobikien,| thweivitstoobprefivably sttnddlep et inxetedIsedy shove e packer
and Seiw tHeRsi@Glect@theRBy kffe&RAIyt iSolatinkOhé iuf pdAREMWSEf6m the Frac
clos@é’g&ﬁ/et Tébifg FRYRre mBPHEWNAE dsdiy @¥he patkek NBveret fgkdvBDpack
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e pre erred spaC|ng al | ows about
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he %PQéQX“HBtS vistanre o %uto fi |?|(§'e| %“tQiB%FFfﬁ ay begand
prefe sahbuis. knowneastwalleas dh disfance Ty gherayialosaper cpllet gy the glasing sleeve.

For eyample; thasersise &0l aw.‘/cbs Pirked yp alaps 43 &3af Eo plage the open-only tool
aboupbfest iecholnyd ricbomgtheFsacasieryeuBhednel ipthepimuyed baak dowa and
cycletbatinty theFran position, dherelni apehingthenledve. Thisoprmed oomalitiammsay be
hydratiliealiypypeeified bs pemppealownabe tuborg and eithe thlangtktioys up the annulus or
pumping iité thg foreatianit ol ocater profile attached to the top

of the service tool in the autolocater collet |ocated
To ldchts thealeodtSe pd3RidnSHe addl %yﬂ)@(ﬁf&&d up Bh&t 8rfadtlty abdul €0 feet to place
the siiHYy R%ﬁ&@e" th€ Rpl ifterRRl Q¥d16 ghe Fowdr@BétidnEMe sehi&e tool preferably

remaﬁ% % $the @p&%eeé‘ék th s@ﬁ%’dtdurl i ef%‘ﬁ@ﬁsp s posmon
e O A A S S e
he serV|ce tooI through the assenbly MA|| reglster a
Si gnlflca |ncre S %t Jace
To cIpss Segye loales § PHdiee E? ?@%éeeve
proﬁfe € ieéY‘F“e@B ew g%@f@ gewe Antiliiis bg &qp being
cl OSC 1 g &png 1s %@gp é )égl @OBWS{( CFVIF%tOO sleeve

To vesify hydrauligaily sieays ¢logues aalﬁaluwnaly b@@lﬁSﬁ%@ ﬂmd ipn@ped down the
tubing ankestthe Ystem prsssurpiotrigtifyorsaingihe fermatipn.ef er abl y shoul d

be, verified by conparing the indicating point with
To opanpke fomgtscesen-widppal ddeye [ theinkxt grevsmabemepthk letdlocater indication
pointtnidyhegiied ica @frbrite to deremmving therserviugrod] pasiyionl Hreferablye the lower
screcRvahpped sleevPwihbd fiitimed b8 Eet edaboat 5 GRMToRI tHe top of the
autol6@Hs! PiBkihg up theFeMace tBolaabitPPREL Beuldgtade it openi |t§01 ABYve the

sleeve. r’ﬁétsgrv?ce t6STRAA leX bk Bfdviell GbWR rbr@i*e*a‘BW Mdut I reeOblbn the sleeve
profile to shoul der against the top  of the coIIet and

support set down wei ght. Picking up again about 2 to 3
feet and then slacking off indexes the autol ocater
collet to an unsupported p&thion all owi ng the service
tool profile 21 to pass through. To place the system
in the Frac position, the tool nay be picked up until
about a 5,000 to about 8,000 I b overpull is noted at
surface. This overpull nmay be used to verify
engagenent of



the profile with the collet. Slack off weight may then
be applied to insure that the collet is in the
supported position. If there is doubt as to the
service tool position, upward pull may be applied to
the tool. If the tool is in the correct position, an
overpul |l of about 15,6000 to about 20,000 |Ib should be
required. If the tool is incorrectly positioned, there
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cycled back to the Frac positiaon, thereby opening the
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packif8[ dndvgy eeithRnisOPurthey,ehd RdioasalethodS iRl dreblim&rcHf the improved
com tlohhﬁst&ﬁ i B&incRAkd BY &t} with@Aeh Stherttepasduct Dariations of
the dfsEBSedTh&RYR 8 RbOGinichts! PRL&LRE oftinbiar £I8Ments bzﬁginclude plural

elem8REL ﬁ 1Sersal NI S POSition nmay be hydraulically
ver| y punpi ng down the annulus and nonitoring
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hydraulical ly sl eeve closure, the annulus may
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top of the autolocCater. Picking up the service
tooI abut 55 feet should place the opening tool above
the sleeve. The service tool can then be noved down,
preferably about 10 feet tg open the sleeve. 22 The
service tool may then be pléked up to the next
conveni ent connection break to allow pressure
testing. Dinensional space out is not critical as the
preferred 18 feet spaci ng between



the opening and closing shifting tools allows a | arge
range of novenent while still correctly functioning
the sl eeve. Enbodinments utilizing some or all of the
di scl osed i nventions may be designed for sinple,
user-friendly operation. For exanple, tool positioning
for treatnent nay be easily nechanically identified
and hydraulically verified as described above.
Position may be maintaingg,hy sinple application of
set down weight. A preferred, sinmplified operationa
rocedure may conprise: 1) Set sunp packer; 2)
“maQEF%%P%{g'one or nore zones as needed; 3) Make up and

ressure test each production zone assenbly angd . .
1.. A E}gﬁ'@a &f; C?’B@Ft"ﬁ% qj mqre gfﬁdugﬂon Res g!}lba & éﬂjﬁlp(}tlfﬂb sys.tem ina
singlg, deWHAlG IPaCARRTISIN ATSRROURS HPWERNLY plpfodushop gongagsemblies, each
assemlly spEPHHING & Rpdpetiaecscrees pssembly haying 3t lsasione Bradystigpayreen
valvey suiaing-is Keerprodyictime pesgbliescanireductipn fubjrg; seftieg®pipdugiion packer
assodigtedwithvtrekprodirctipm @,serobliqsuhcatmggaeqewi@etool@t;qmbiy ir@l@wermost
prodiating zorroassensily ghatont @xpgebly bavidg e ideaptivated epaningnidol thattis
activ8gd hfberahestobt leas fpgssad belopadkst posiuttiorsceed valet; dyolisg thz cood
assenhtsl @ athironprodadtion ;zoR) toGdux thovamiplatiunesystEmac afodtatioh @emeent
conditidfl; drdahendtha ptaiuatidl zapack position; 10) Frac | ower

zone; 11) Pick up and reverse out; 12) C ose al

2. The W0 dZdT i 1S RNES: cohiprishipBR AR e HRSdpeh i ths10! ati on;
14) 'Begi n next ~ zone by openi ng Fomer zone screen
3.T A PRIA YCHirRE: St 58 b stop 2oIIEER&AbIP GRS
lowe it éoa roﬁﬁ%tgﬂkgés %ssé%@%u%g?réaﬁ g‘g%%eé fh;g%%lgg g%(g § c?#fg% E(S)rﬁacting

the Q0 it @SR T B el ’

=

-

p
igﬁnﬁggenblies run in on work
string);. and_1 en s] eeves_as needed r .
4. The F&&ls)%tqfsﬁ}m ?h@r@%’mnﬂs&g VEHRdRg VAR Qéﬁe grenipyg tool.

enbodi nent of at |east one of the many possible

5. The mstheidrad staim d fusther sopmvising hydiaylieally sativaiing dha epepivedodig
to the present invention has now been disclosed.

6. Thonteghodanfdlairurlt whereiarthe firmetionstreatmeris sonkitiors exnmiseharuepened

prodwteparalvelg fromthe general disclosure thereof. For
exanpl e, the inproved conpletion system can be used

7. Théiniethod@f BREm 6efurther @aipiB g vergigd the fisrmatios trestineat condition.
fracturing, gravel packing, acidizing, water packing,

8. Tha Rttt Clalh S2RMBBL mpridiaRing alsBRideaboIQdSeniBly,RRAA tdifl, or a

wheﬁﬁgﬁggﬂg$&§agcﬂ heniviReOVEd  Conpletion system can be
Included I n to

I nation wth each other to produce

9. Th %{ekh%tdlo?rc]ﬁ’iinq 1f6, ﬁxhﬂgr ﬁ%‘nﬁ:‘i‘isﬁx Egpc{gﬁfon&%%% | %’WE %Eﬁ(vsa
d 'SCU%SI 4 Movins gx%a Qlasse 0 ﬁo C?o 1bGhd BodRedtnValve thereb

Produclian y v A IJOVIe £V Ry £58° BPYE o gpsedpe prodigion yalyg thereby
isolatijg the gsspeialed POAUCiOn 79 es unl ess ot herwi se

specifically limted. The varjous steps described .
10. Themgthad ehelaiid dyrhsriremprising veritying isqlatinn ofithg asseqigiedpreduction
zone.wj th the stated steps, and/or split into multiple

steps. Simlarly, elenents have been descri bed
11. Thamethod nhitlriyn hneherein inskexmgitaai¢campletpnsygamdo e formation treatment
conditompangiides movingan ildexmgreystamcssactaced withnihe cempktibmessegbly
relativatotanpu@niatio complRdon FReem heatig Bsembippofideasodasd with e
servideodleseadny.ext of preferred and other enbodi nents and

not every enbodi nent of the invention has been

descri bed. Qobvious nodifications and alterations to

the descri bed enbodi nents are available to those of

ordinary skill in the art. The disclosed and

undi scl osed enbodi nents are not intended to limt or

restrict the scope or appé&pability of the invention

concei ved of by the Applicants, but rather, in

conformty with the patent [aws, Applicants intends

to protect all such nodifications and inprovenents to

the full extent that such falls within the scope or

range of equival ent of the follow ng clains.



23 Cainms Wat is clainmed is: 1. A nethod of
conpleting two or nore production zones with a well
conpl etion systemin a single dowhole trinp,
conprising: assenbling a plurality of production zone
assenbl i es, each assenbly conprising a production
screen assenbly having at | east one production screen
val ve; running in the production assenblies on
production tubing, setting a production packer

12. ;i@lsso l&o t({%galm ésgl he. rg; eg(lijggt]lh com %ﬁ" éﬂs%ﬁf dto a%%\tla{tlf&g tt%ag{nent
condifion gompises,moving) (%; (Setvigedgol assembly
relatiyp &Mt rRHC ‘ioﬂﬁietiog SySigp "é%lasé

e fl%swlatﬁg §v1th the

compelianassyWililbw a | ast product i on screen valve cycling

the tool assenbly within a production zone to index
13. Thganeghndmfstaim i, whereintreating the proguctighzane sampgses fracturing the
prodedsiodizon®n; and treating the production zone. 2. The

met hod of claim11, further conprising activating the
14. Thp ewdthngl df @blim 13whdein traating theghoducBdomzdde chmptitesigravel packing the
prodé@ivarzond.ng di sposing a stop collet assenbly in the

| ower nost production zone assenbly, wherein activating
15. A hRthep Qﬂbd}ﬂplétﬂ%gdnoﬂﬁ Inisie proaaat AGloh&gwith H&eB compkebl istem in a
smgl@%@@ﬂf%lé’ trw E(!;}n aemBaReFBluralitfof Pro€udi®h sk Afemblies, each
assexﬁ 1§ rls t ﬁcMFéeﬁ 'a%m‘ﬁﬁf Halv¥ig9 le§§ttdn¥ PEddaBH screen
Valv %} tm tlgﬁg 2; Behtind ér'gérh@é tool

asse r?lﬁn\f a@s\%h‘lb‘l')aiiﬁe ?%lt rr?o? ﬂé 1 1 8Qictivated

open{n'gég? t1s %c 1 ?fl é)gssed gelow al 1A} ) oat screen valve;
seting 7gc uo%lon P @ﬁ?ﬁs sEiid ess?“rﬁzmg the
settingdpplf {RisRging er"PFatP? a Hﬁhtl“ %}ﬂs@? i psblysgsling the
tool #setAlly vifhirLong ghmgpre p Pﬁé}“ 70B8P etipnsystgmdg a
formatian treatmentispyditien; érsatlngttb%mﬁ‘gor rtwre aro mn 20NR% apG Mg the
tool aspembly fiorvdacelldbareval ve. 9. The nmethod of claim 6,

further conprising repositioning the tool assenbly
16. The mmthed of otadrd U6 fudthercampeisiag aisimg wisenyide ieol tasssinblys g entb kuping,
or a e lind @ol © opkwsre drireorppedtinctiorovalwal ve t her eby

i solating the associ ated production zone. 10. The
17. THe hlk@bdff cRiirdi18) frthérohdpeiking @papidifg pAdu&ionffyonigne or more
mndmﬁ@h%&kﬁn of the associ at ed production zone. 11. The

hod of claim 1, wherein |ndeX|ng the conpl etion

18. T%X %e‘a{gdto? c?an q5 ”th&% %W&F&l’g@ pPRITRfidrsEdves and
usin n?sel%l%v@@rolf% n@ﬂgto (%3 | Ve Offs 1ron-co; orm%fég production from

nmk@g P§{|8ﬂ ?V@ten1locat|ng assenbly proflle aSSOC|ated
rvice tool ass
19. Agpegheg of caarieoe g A SRR anRraYE %W §?I@ﬁf figh lem in
single dpwahqleip, FRBRTIENE 2SSCBBRHNE 7 Bl l?rg sgblies, each
asserbiy €RMAGSIBY 3 PEIdHeITETeaR avsemiphhay g 2 % ®e Pf ption screen
valvea dosatig § servie¢ tool gssemblyama dawasmasti EodusHpn ganegasegiply, dh tool
asserhidy Akving a agspitot gndoa déactieatedseneningtteal thit isactivated after the tool has
passedldrgiives lasipradstinh kgreenl@alvel hssemblinga poiluctioni packer assembly
compii3igead sattingeadl ito thetpheduotiadzmrieiassenbling reoning ingksproduction
asserhBl$ ot prdtlacidietubipg Pttt afrodwién packer associated with the production
assemblies; assembling a pressure test assembly having a sealing device to the lowermost
production zone assembly to form a completion assembly; performing a completion system
pressure test; deactivating the pressure test assembly; cycling the tool assembly within a
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14. The nmethod of claim1l, wherein treating the

production zone conprises gravel packing the

production zone. 15. A nethod of conpleting two or

nore production zones wth a well conpletion systemin

a single dowhole trip, conprising: assenbling a

plurality of production zone assenblies, each

assenmbly conprising a production screen assenbly
prod@c% anealto é&§% 18 %&EMQ a¥ gen b @nbRe coﬁHi’ﬁBhn&d
treati th pn)u on sse I'eés on production tubing;

1pg % a serV|ce t ool assenbly |n a | ower nost

r od C({sil g@%rg n%s%citlv?t% néttagﬁgnﬁ}/ I‘IL'SCS usmg

t C“P%?Bfecﬁa 55%%@ r%ln?va?smﬁera % ?““zf ST

a““@@thng a productlon packer associated with the
producti on assenblies by pressurizing the setting
tool; releasing the service tool assenbly fromthe
conpl etion assenbly; cycling the tool assenbly within
one or nore production zones to index the conpletion
systemto a formation treatnent condition; treating
the one or nore production zones; and renoving the
tool assenbly fromthe well bore. 16. The nethod of
claim 15, further conprising using a service too
assenbly, a coil tubing, or a wire line tool to open
one or nore production valves. 17. The nethod of claim
16, further conprising providing production from one
or nore production zones. 18. The nethod of clai m 15,
further conprising opening two or nore production
val ves and wusing a selective profile systemto
provi de sinultaneous non-conmm ngl ed production from
mul ti pl e production zones. 19. A nethod of conpleting
two or nore production zones with a well conpletion
systemin a single downhole trip, conprising:
assenbling a plurality of production zone assenbli es,
each assenbly conprising a production screen assenbly
havi ng at | east one production screen valve; locating
a service tool assenbly in a | owernost production zone
assenbly, the tool assenbly having a nosepiece and a
deacti vated opening tool that is activated after the
tool has passed below a | ast production screen val ve;
assenbling a producti on packer assenmbly conprising a
setting tool to the production zone assenbli es;
running in the production assenblies on production
tubi ng; setting a production packer associated with
the production assenblies; assenbling a pressure test
assenbly having a sealing device to the | owernost
production zone assenbly to forma conpletion
assenbly; performng a conpletion system pressure
test; deactivating the pressure test assenbly; cycling
the tool assenbly within a 25 production zone to
i ndex the conpletion systemto a fornmation treatnent
condition; and treating the production zone. 20. The
met hod of claim 19, wherein deactivating the pressure
test assenbly conprises using the nosepiece of the
tool assenbly to renove the sealing device fromthe
pressure test assenbly. 26
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