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WO 2004/ 061264 PCT/ US2003/ 005714 WELLHEAD COWVPLETI ON

SYSTEM HAVI NG A HORI ZONTAL CONTROL PENETRATOR AND
WORMHORI 20F USI NG SAME  BACKGROUND OF THE | NVENECTNSI03/005714

FI ELD OF THE I NVENTION This invention relates to

oilfield conpletion systens and, in particular, to a

WYL LhEHA D COMBILEDION pMSIRMAANVING AORIZAONTAL CONTROL

control pen S{A@%ﬁi [ e

DESCRI PT] ON g&%ﬂé g’f‘) @M%Mﬁonal

subsea oil and gas wells, a series of pipes, fittings,

val ves, and 10 gauges are used on the well| head to
control the floRWACKGRQINPOKEJTHE INVENIEN a

Christm ' and is generally

att ched%{]gﬁhw@%mhmpﬁm subsea connect or.

_0c t §his inO&RioR re AR G0 Bﬁﬁélé(bﬂfr@ﬂeti%ﬁ%%téﬁé @hé&, ifprticular, to a wellhead
installed in a Christrmas tree to engage permanently

completign pystere bayios a houzatal chetrelaichetesier, andipohethed af wsing shgne.

hanger o k.{iﬁﬁ{ kﬁn? Lyt Lstmas tree.
Such’ eng?a)g%[rrben S %I ca ﬁ%%ﬁ%‘&ﬁ@e}a%’%iﬂpr ovi de
el efbr maay candhidenal yshseabil end g&s WS h sérestdi®ipes, fittings, valves, and

conmponents or to _prqvide connectivity to downhol e .
gaugen atsrused R8 thwellhged to suiod ther Jowo dhis Plumbig as kpqyhasyy Christmas

o Ao 050 A S L L RARA8E Bopgor O

on¢ he ntoeerhorizongalt wobtratGiscire instatled fin guChtistons trho e ergage permanently

) result in higher_jnstallation costs and nmay. )
insf RO cp B Honet of e Dishete Sy B4 ArhFRE RGO (roR insft landed in the
ChHSt8 et MUk e‘ilgagze@{e%tst HBichIBIRRY @l t6 PRdvidd Ei8frical and/or hydraulic

necessitates the 20 use of a blowout preventer spanner
poyveri tatthe emmpangntston éo provite gonsctvigntoedovyndwls seasprs ad the like.

pr O&@%JPX#QP tcgogse, s%%? gl% 9{11161%%%/ el cL reﬁ;!fig\\/igg t(t)(?ol%[] aer? E\E{)gcfsa r}1}t engaged by an

i nventto S darrec ont ng,

intér@alu @initglical hemnafnlbe ersugdf thonGepralomiskleothd hemporaly! €sdd. Such a
set forth above. SUMNVARY OF THE | NVENTION 25 In one .
configyErtiong OWENSTNAY Bkt ithhighet igptallationetastscmdgnat regpire more time to
B2 SEAS R Ul MLy SRR R 1 ity s e
useabf ac hleavod peeventel | spaastr Joidt,asat delt , thelitdpose dprewdntdrnrams can seal

the bore, conprisj an operational elenment and a

proé’ﬁﬁi[ Pbﬁhefé?égr%‘a%ﬁlsﬁgwo'@ommni cation with the
operrat ippdaht RAveRALis dliREied XS bIBIChMIdIRE at 136 HEGSHA the effects of
hori zontal penetrator assenbly di sposed external to

ong premersraiities prohlegssetlorthao®0 conprising at | east one
hori zontal penetr [ nded i nto
and retracted f rW@ﬁ@%@a@STmycom rol
I eCEPHAE hepestieNttehgbsehh trvidBtidrg entvall cpﬁﬂpwﬁbﬁts?ﬁeﬂnas iplovided. The
ommuni cation wth the operational elenent of the

C
well ggmpletipn gysteop nchnles g Loppiotige xdyyire glstining a bore therein attached to a
wellhead and a tool, disposed within the bore, comprising an operational element and a

control receptacle in communication with the operational element. The system further
includes a horizontal penetrator assembly disposed external to the completion device and
comprising at least one horizontal penetrator capable of being extended into and retracted
from the bore to engage the control receptacle such that the horizontal penetrator is in

communication with the operational element of the tool.
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In anot her aspect of the present invention, a nethod

is provided including inserting a tool into a bore of
w@2@anpizet i on devi ce, engaging a horizontal pePer/I81008/005714

with a control receptacle of the tool, and operating

an el ement of the tool via the horizontal penetrator.

| n Kednodreotiyeict afthe presefit ihbantipnes erthodriv pravided iacluding inserting a

paratus i s provided. The apparatus 5 includes nea
toof IR0 b ¥ LA OISOt SRy SRRURE F MSHPIPAEPHITBET gl 2 control
rec%f??ét]e? of @k tod? e:{tfdeg@}aﬁﬁ ah cRRRhAGH AE 1M1 (/1Y tRe RbrizdRd ﬁaﬁlgi‘ﬁtor.

he wel | head e nmeans for comruni cati ng
f | ulndeet pratblercspedt pH thetpieseniini¢rdmd. an Hipparapis ag prousled. The apparatus

sl Ve o S R 0 s o
perfRBNEL | AN -opBRAtiEE WabeRlAP Tl Ohe TME twllﬂﬁﬁd 1@ndThBe means for

i nventi on rmay be understood by reference to the
conpyihigeiingthe Suidsinpedused frarethe \mllh@?dn Jm@pp@ntlwfmﬂwr msludes means

in. \Nhl t he f
o SEEATRRLspaf ¢ OB F S TR the operacon
denote(s) t hqml'EstEfscgumwN mﬂ I:HEtlhRArwmmest ive
ref erence nuneral s appear, n whi ch; gure 1A is
par ifh%m@a%sn@é@m@ﬁansmﬂéw rsfer@we itp |thﬁsfq11@w1%descnptwn taken in

{
con?ﬁg;%tﬂﬁfé %E){r?letgg fﬁ%&nﬁﬁh% nig (Jc)lga %@ e Whl Rﬁlc g s?gl ﬁ&ﬁgéé@,%glt(s) in the
reférmdaehmgeralsnmtd(sadthe Hiigt figarel B Miuﬁ:r ﬂleerelspm:ged refesnse numerals
portions, of the well conpletion systemof Figure

apgegy,a‘gﬁgup °BA is partial cross-sectional view of the

vel FioGRIMPhelsi O AY&baMReefiodal sz‘év? o'ann Asiritte &ﬁb@m@nt of a well

tubi ng hanger is being installe and Figures 2B-2
congpletiem bysteye dcearéing tefthmretscmmvgﬁlonhet Ichotmbingt hfmger is being
mstsn Ci7em of Figure 2A. While the invention is

I eptible to various nodifications and alternative

f or FipuresSIBAD b ARQEd NREWS of hefiiek dTathe WEERoMPIMIN system of

by way of exanple in the drawings and are 25 herein
Figgisslhsi bed in detail. It should be under st ood, however,

t ha t

ot PR en e O R Gl B SREE AN %@%&“ﬁlﬁ?@% i Figors 14
intdthtﬁadu‘smgdlamgbmsltmtgmmtaﬂdstE and)nt rar y, the i ntention

IS O CcOo |1 |f| ations ui val ents, .and }

I t BIgHERS 2D gy Fl? Vi of ﬁ’@g@ﬁ? raty thg el Coplegen system of
FighRe@ A nvention as def| ned by the appended cl ai ns.

DETAI LED DESCRI PTI ON OF SPECI FI C EMBODI MENTS 30

||| Watileathe \qumlbnds rsesreptibie ch@rnonw emdifeatigne and alternative forms,

soef e Seipnts Medetheb € Bea SRRty Vo, of e Bl ip R ofBhipes and are

herbifi des&itRdi ihi deadill. on shd)ﬁld%'dndeﬁfooﬁohlé\s@eb ath&PPE Qescdiptitn herein of
that in the devel opnent of an such actual enbodi nment,

spemfwﬁqn@h%hmq:rﬁwelwé pterdedrio élﬁebﬁ'lell@"@é‘@né@ theparielarfarms disclosed,
butr@ldﬁletc% ﬁl\éem{ Eﬁoﬂj %Vt%|c%gg alfrrgﬁ 3&%& gﬁlﬁkfglents Séi}?ih%}ternatlves
as conp | ant ate

stemre usiness-r el
fallmgrmit]ma it gpmmmdcshopﬂ dflthe/mfyntion as defined by the appended claims.
DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

Illustrative embodiments of the invention are described below. In the interest of

clarity, not all features of an actual implementation are described in this specification. It will
of course be appreciated that in the development of any such actual embodiment, numerous
implementation-specific decisions must be made to achieve the developer’s specific goals,

such as compliance with system-related and business-related constraints, which will vary
2-
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-2 WD 2004/ 061264 PCT/ US2003/ 005714 from one
i npl ementation to another. Moreover, it will be

wapmaecizet ed t hat such a devel opnent effort nP@hUS1»e3/005714
conpl ex and tine-consum ng but woul d neverthel ess be a
routi ne undertaking for those of ordinary skill in the

fromr oneh amiplegenkmionetrefanothef. t Mogeadies citowilt ehe Thpregipiedethat such a

invention is directed to a |1 conpletion system
develapegt Siert apielb 6 cmier ol iy SaBRmR, Bhs FORLE Bpyepticless be a
roufthe RflcRAKIGY t&HER dfdtdnandiilith tiRcieBavifiOthe dehefitof @is disclosure.

conpl etion device (e.g., a Christmas or production

t r eBhe present invantiontin direetad tg erielt sewplstign systemdhyE one or more

wi th, or di sengaged fr ne re.c r '
norahl Pep P 20 bte BBl Rind i 3 Bhrted from a bore of 2
confREaRl dH&S(eQf., 4 risinkd)orgiroductionlired] stogsasthwhiththe pehrators are

bore of the conpletion device. In this way, vari %uir )
engagrsk Bithgeradlisengagech fionh Png 96 NRQse| copiolyrecepipeles fesg» hydraulic and/or

| 1 4€ \/ A . . .

oGl ot B ) DSB8 PN S B o e i
In elieweryt satisunopeafienAt dementy dfethabiook (eg., hestons, t dvtuators, wireline

control receptacles. In qn nbodi nent, the ri,.zqnt al .
devb@ﬁaa,l\éﬁsoqtg.) %%@@Sﬁ'@é‘b‘f%&&ngz?lg%e@??a%ﬁe Irji%le é(aoq e‘iements being
op#ﬁg(!ls fila§ veROMe o@ﬂgﬁﬁ)ﬁl«? EQiRtol YWlRblat ! In Bfie ethB&diliek the horizontal

n such an enpbodi nent, various elenments of the
pertetratorsnary ehgageelto belayremopedy apadted ivehigle (ROV), and extemehuambilical, or

i lical,. or the like.,. 15, |n.one;enbodi
il T80 50 Py R BRI GRTE S T, 19 A8 be remotely
opEREAIRINIREVIA exaéahl whbilicd, érahalile.t ool thereof -and
w nds the horizontal penetrators into the t

I
el ehepre embpdimspér athetl stah| is arawded epy‘ﬁhet%@m‘?%gons@%ce- An ROV
en%rra%és ﬁlg hol gt%? gﬂﬂg% ﬁ ' Elpret)égleﬁlgx%bf aﬁq’rﬁv{ijﬂdsccﬁé hBﬁzcﬁﬁ%l ﬁﬁe%hi@%aé?rs into the

rzon ators and, S, operate
took letsidt to fer dpeedted. t Detonedtivelyoripd hot stab syt benenpagedibly an external

sone, enbodi nents, include an isplation 20 sleeve far
B GG PP gter e DA AR U R BRG, ity s Shagp! clemert
el e?ﬁ[@l%eg, ok &%ﬁc%ﬂﬂ%@ﬂi&{ §RRnfRUY GR sBihe dnRldfinét€ ihdlide an isolation

into and out conpl etion” device bore. In one )
sleevetfod proenting shehlnrizonteb petetrajprooi eber demettie of thesioaplasion device as

evice, wth hydraylic |ines extending.between t. .
ool e i e b0 6P Hhe ol GO0 B B B o s i
prdViedSéP bheaBénpletiondl dbvies) Whe HyMulis 1€ kxtedding between the isolation
hydraul i cal ly operate the isolation _sleeve. )
sleptet andnthe ihpe siab. tAve RQY engagss theyhdistabrayulguid dyom the ROV is used to
xt.ernal I i at - Lsohati I
i GO IGIer P B4 Rl 2 BB LERUR e RS cnnd by an
exi@BRl Ghbiidal tblavshieahd isolationbleevenent of a wel |
conpl etign system 100 according to_the

present . . . .
i nvériipegh ihtwanrkh op AR ﬁ@mﬁan@g\}reisgﬁr@] pspifg an illustrative

) . | . . . h. h
e B, 1 04 il 5420 1088 b PSRl o wiich o
tubingehengef 1p@ig being inftaltede Wighte Iconparepivenll sye efrittgowell completion

100. The i|lustr d embodi pent of. the well, conpl et i
syl afe Biestpny L Beerd St Stobr sty VR gfmpBlion system
109 e AL RNk B dBReRdrard Rl lonIARAGYEER 1 00 doenpkdés a conductor
A conpl etion ui de base 106 is supported on the outer

houkimgrb2 thefis teddedoordetbemvischaitesherdytol @ zonduptetepipe 104. A completion
guide base 106 is supported on the outer diameter of the conductor housing 102. Landed
within the conductor housing 102 is a wellhead 108, which supports an outer casing string

110. A Christmas or production tree 112, which is but one type of completion device, is
3- '
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wi thin the conductor housing 102 is a well head 108,
whi ch supports an outer casing string 110. A
w@hoou®s1res or production tree 112, which i s bupPCDNS2003/005714
type of conpletion device, is -3 WO 2004/ 061264
PCT/ US2003/ 005714 connected to the top of the
connetted enthe 168 of/tha veeltheak 1 ¢dwiaadtasrcohfidktorThids , Thag, bwy/ay)f)f example

andgﬁl?l%@nnﬁﬁgggn% %t}%gé’{ggﬁtqi]ﬁ]@ 5{11? ﬁlétg]pl'reéq?st S?%%ﬁlgbcéging iﬂB]r%S produced
frotlfe WRlh&AA®S %Qﬁ;l@j’éﬁh@ H&RrddAcaaRIBRE Snidventidie

present invention.” Still referring to Figures 1A-1
pr o8uld réfomingp \thmes)bk 111 @ predugtiopyslad biasktIAé is ﬂl@@oseé on the side

o B LR LBt B0 56 BN P, 0, Yl ccon s
corﬁm Whlved @bt SHRM) @bl dodgrollfhe the HYWI ofliahd @B gés)ﬁmgalse HeldnThe valve
the well. The valve block 116 further .includes

bloplet}lécﬁamee ml@@ﬂacweﬁﬁaqt%fv rodystien é@ql%tlopzelee‘om 1¢%, whigh can be
2
retréﬁti,efl f{e 310 %ﬁgnc{effg? O{A}) so,ﬁg q)?(?hé @fgﬁs&ﬁla? ﬁ{eag 112 A%o Hﬁﬁ(ésed on the

ree i Sposé side of
sidetorfitlsd (Eﬁﬁsthfae ered 122, isSa;rﬁamrk’ahISLﬂalln& Matky é24;|wh1kh iAydes a retractable
whi ch includes a retractable 10 annu i sol ati

angihesciselaionsleqys K16, BAFIF0G19eb% TEHReES BT Piofgidcd into the bore 122
Of%t(ﬁﬁlgﬁﬁaltfge Qhe bore 122 of the Christnmas tree 112.

conpletion system 100 further includes a
hor iThenteil cquﬁpﬂeuomismtemslé)@nfmhyer ieBidesvai }mmngtahpg@trator assembly

sposed .on .t he of th mas, tr 2.
126575 1 50 RGeS PGPS T8 SCABI P IIRE BT s oL b AGpal penetrator
assERIbYy 10 dopsipised oﬁhe&elhbl%tlﬁﬁfzoﬂtappénaﬁétofbam oot @hrbeatestted from or
fromor 15 extended into the bore 122 of the Christmas

extendasl ini@thecdbosedP? wfithe Chgsges Viae ilddo Ksakingly engage Hepieys hydraulic
1
an%Pr £ e{r: Ié%ia %Pngr%!)glg%s llﬁ%] ﬁgne %ﬁm&olgl g&%\é‘g?:)l é?u% 'ﬁ&)&f ﬁgstp%g%]d within the

boRNE2DI surhr thah@lid Haat@ rrm@mélbflmmaﬂSpérEtrhtmrs: Gs1min rdocahimention with
with operational elenents of t he .t ool
opgrtigseh elspentael D (o)t 1 ALY PHE O GF iR st e horizontal

peRSRE 1308 b%l3 el Hedd tfoxogé?ecﬂgsﬁ? %n% %sﬁide&ﬁ?rﬁﬁﬁl}éatmg with the tool in

engagi ng and comuni cating w
acardorcdanitle the tresene ipyeniont |Imwhc1tlllu$trat¢d1 enfbediment, the horizontal -

penelg P rie TPL ATIRELC PG OBPEE Gagsaney Dot Ghjcle, n external
unfREER Ry Fi’f&é the?a cé\ﬁnlﬁiétl@'l Nedlr acﬂdﬂﬂiﬁéh 6 dbriz&ftall fr@etrtks, 130 into or

via a couF nﬁ%b for actuatin e horizontal
oupefde bateotd? afl3be Ghristress treg il 2and ihpreonssatingvapiogs opgational elements

ot it 3ol e ERecie o0 HBRBPE, 70 il L2 i sposec

W t I8t feheriR® (e Fidtes RO-18, ial dasibgfhangdrrig2tie lﬁdgd rmshe wellhead 108
| A-1 D, a casing hanger 132 is Ignded in t{;}g zlive 1?
and 9EPPOK(N @ PEQISHPR SasingTtEing ¢34- ol thadlusiated embg 1113‘3&“ tiag tubing hanger

1 3% i}g rhuh ML ﬁ@tv%ji [ %ﬂﬁ? hgn%é? I"cgolh A1) Shic 3@ shspended on a

Into t via a hang r running tool
mﬂrﬂﬂg smimgcﬂftzlmtlﬁn shaebdedlzanam 1sr1amiudng the weﬂgeacdmZJS above the casing

haéwgfg&éntﬁtqg glgg)ggtﬁglg %g}@ggoég@ln%ggtgg%lﬁggr t :Sﬂ_\é‘\BI 3?/1 S way o% example and
111195&%9%1& tth? Plbﬁﬁgbﬁd?&elsfﬁhﬁ% 1&ABL40 Y8 oYY 1O p@Forftiean operation

30 1T lusttation, the tubing hanger running tool
wifdo ai kiakimemféhmﬁheddowgp@ﬁﬂbc ihnigtnzas tegsel 13t ¢naployed in accordance
with the present invention. The tubing hanger running tool 140 comprises an upper section
144, which includes one or more control receptacles 146 for receiving the horizontal

penetrators 130. The tubing hanger running tool 140 further comprises an orientation slot
-
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within at | east one of the well head 108 and the
Christmas tree 112 enployed in accordance wth the
w@e@gmet264 nventi on. The tubi ng hanger runni ng PODUSH48005714
conpri ses an upper section 144, which includes one or
nore control receptacles 146 for receiving the
1481,mvlmzlm it thie illypstratetdr e odimer8 thas ?rﬂneh@all Ishang. ﬁamggatgmgmmpngltatlon pin

155 Btr s irselineddtbs 1363y e Ol R0s ind o orentits he wbing

hahdek Ushiiiag adole 1P diiERAtthe aore mgldfcmke Shafifas ftﬁ{e 112 such that the
engagi ng an orientation pin 150 for orientin

horizdsitalgpanaiigers 136 the preduction isplationederve O@Oar@ég fllag annulus isolation

h@ﬁ? tool 140 within

Sh? e orgg%%%ﬁ%%&fwgggﬁ %&aJ ?ggﬁ%12 such that the
hor iz ahé allushaedt eabeditedd G slidiﬁg dsslalicr isteBvé 960 8(tsd:e0 Figure 1B) is
sl eeve 120, and the annul us isolation. 5 s]eeve

dispasediyeithin disgeue he2 Af e & hostomasiiegd 12 2ad inclydes %upw‘é portion 154 and
l4i | 5
i N
mdvingy ler sls@vmim tnd eowh2wilid thedored @82 afi the @Hrispoast ren112. In one
embpgias aeglg %e %n@nlsaﬁ{ltaﬁ%i}a 3'?? gh '%ﬁmﬂ)y? %511'1«'33%\}7?@ ROV or an
exfeﬂfal ﬁﬁfﬁﬁl\f@al Uﬁlcﬁnt@aﬁqw ¥k nﬂhﬂelsb&rggd JeAn Ghe RV or the external

Christnmas tree 1127 In one 10 enbodi ment, the sliding
umibslidal tthiongls thechaizoizl pendtpthrallq, dartlnq/slahmgjapbdowleaﬂe 152. When

oY 80 ST Bl TR kBl BB G o] B iBE RS 10), e
upbéiiokticial 54 fblaRydle Rdioh@l parfihidls 1300 elerrab@iction dlatiod sleeve 120,
the sliding isolation sleeve 152. Wien the sliding

angl &hel anpkys islationeslees 126, thys inhibiffgedebys Siom fswhpaéh%% goponents as .
ton%lﬁ at%' HH 153u h%rb%ré‘t@ Fhg Cfggﬁl?JLS tpé%rfl'Zo nAi?(é‘gﬂr.’]lé ﬁ@n’ﬁc} feahger 136 is”

horizon pene rafors roduc
landsd liattho wehexrlv €08 20e sllcﬁngnsblzﬁthm ﬂaemel 122 taobatctnated to the lower
sl.eeve 126, t i.nhi Qi tin ri.s. fromfaquling these ‘
POFHARJHEAY L ngd ¢ Pgripantal pengt orts PO PEefEcHER isolpsion sfeeve 120, and

thd Q&u%r 1sS1f1BS stebte 124.2. Th@fﬁo?fzoﬁtﬁﬁ?éﬂé@aﬂﬂs heM 38k tHedbbe extended to

Is'- landed 1 n the wel sliding isolation
engdgedhecdB] canptodendtaibn thd uppertsheianolderof thogibingiranger running tool

T R T IL N ——

tubif® haidePfunslers6] 148 andk: dB%h@l@l’Heaice@&ﬁﬂSef @in®oHed, 36r example, by
can then be extended to rlrrgage the contro

a reeept eparated I%Clﬁrﬁ)rtah@?(@m?é dicel giacheditoghe Pﬁléetltatﬂmaﬁifmbly 128.

AR08 88l %40 N5 B DO prins

theohotitvmtal tpehétregors al3@etiave ean neprdcted] thedidiumgl 1wl'asjnon sleeve 152 can be
hol e devi ces, can be

d trolled, f
ac oe/?yg tRhy uppeRasEPnABHit tg‘g’gllg rhg’ﬁgeg W%TOOE ﬂgqofqnc% removed.
att g %ﬁgsaﬁﬂ Qe u;%@{‘&ﬁ HRER r20990%ﬁ{g; n¥ertetBimto ﬁ‘fet @Ell tBfpletion system

t ubi nger running tool S been used
10peFiprer Al anleserak &1ecypef1:hb wmﬂs:oaqﬂietkﬁl stybterrhkﬂ() mdrﬁlglllres 2B-2D are

tr.ator 0 retracted slidi ng. . .
en S PumoCpaBons 2ol punpIERe Sl 460 £EOF Bpigstallin the insert
20ROk fsluﬁﬁg %qiatfohesléeu@ i 5@ ls%aa% 6 YR Y b@ﬁimrmpprs@et B8 horizontal
renoved Fi gures 2A-2D depict an insert 202 bein

peneisaors &80,ithe prodhetioneisplagompeete 198, gty@the wngos isplagon eleeve 126. In
th"?[@(‘)‘ls'fzﬁ{gy ‘E?lg%c!lgllglntz\éln gr\ge a];rglgnqgg %N%h 504: Psr%sﬁ ndeci1 oft ¥hStI%nn1ng string 142

and is used to install the insert 202.  Thus, by way of example and illustration, the insert

running tool 204 is but one means for performing an operation within at least one of the
-5-
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enl arged views of portions of the well conpletion
system 100. Prior to installing the insert 30 202,

wo b@4®bi26d ng i sol ati on sl eeve 152 is actuated POT/UR®03/005714
upper position to protect the horizontal penetrators

130, the production isolation sleeve 120, and the
weblhend) 108 and dheaChipsimeb gew é12 g@ployed int moxrdlan%wrthﬂmpresent invention.
nmbodi, nent nse run I nded..on
frﬁ ﬁ .Fr& éénbo[(]i ﬁ% ﬁl&énsegt : esxtteung vx)aisdl}/ grftf} ‘ﬁeeh\é/gllhead 108 and

incl¥s rah id8ldtionl Bldsve DY6 By etfagiisadrBbe 208 of lthe &bt h&iper 136. An
the insert running tool 204 is but one neans for

oriprtptiesy gioawe k8 (hewatindngwes BArpndt2h assa helinab gepoveheoopemtes with a

pm\égo%ggﬁé f{@ﬁfgeﬂi’%ﬁgﬁﬁﬁpﬁ/ gﬂ,ﬂ&nﬁas Ivgg hhead 108 and the

sthas tree n accor ance with the

pr eﬁlﬂlé thenvisort 2@ has lbdentliilﬁled lih thbtwdllﬁ:dd @ 0®oilie REdihg iddbetion sleeve
ert 202 extends downwardly into, the wel 1 hea

153 imactiaed fRids 1awer ponHphoH WIuER PR ERss %h @%(S ﬁo ‘Ehe horizontal
petifaford P Igﬁ éﬂ&ﬁu&tﬂﬁH %a@&pﬁgévglﬁﬁ an%lnt %ﬁﬁﬂi%%llagg? sleeve 126 are

groove hown 1'n Figures 2A and as a
eadyr emm@edcmoﬂ@agt ghe ingeht 205 pfnnthﬁzﬂuistmt@i iegbbdiniemt, the insert 202

. insert 202 within the Chris tr

inclii o wHBS BB A KRS P T OharpRad T Ipfiaihe production

tubthd iR 138 %ﬁ%@ﬂlﬁh@&ﬁ’@l ahd3hé Prodfliiat i88latioh §18& el 120€4nd into the
position, as iTlustrated in Figures 2A and 2B. The

prdwkupm(zromlw bloge k. r Bhcosmmulngdsolatina sheeye 26 comniugishies Woih. an annulus

bof 25 GheR BB s b Bh R AR snnutvs 21
betvieehl Sthé 3iredhcEibh abiienttring NES S BE rthe %ﬁ&du]:ﬁon neakiag &ﬂrn’@g 134. The
wireline plug 210 and directs the flow of produ

arcfigneyof i FRSEH 0Br tsliany gawnhelpidegicss cam @el%ltmflﬁ Ky ROV or
ext%ggl' ang&ta %Rgch%@ 4o e Bﬁ%ﬂﬁtﬂeﬂ étélg'l;\ 1{;19]%71?89%% the horizontal

nto pro uctlon Va
pemtratdrsi $30 &eleagdged vxaﬂe@m&oﬂﬁGepIm}m;m’iﬁGﬁt]mmmrt P02an

ann&klﬁlﬁﬁhp glgﬁgéﬁa de%%rgtg%rlgél}{?pg glﬁennz t 20 e\glcqriit?eta ﬂe%ein as being
us@ELHEeD titife R GlihRiRg BBl 1L Shd iaR%ind38 r@ﬁﬁlné B&d1 204, the present

productlon casing string 134. The 15 functions of t he
inventien tis zolzscahlm@dy Bothah cﬂn@ Qremocfegf danhowzangalt pesptratgrs 130 may

enle st a0 st aieb adCiny LB, RETE0Ab Ry fhepore 122 of

thePERBEHAL B 1130 ot @xBMPRY ede Wk tlore haﬁmitalr@@emasl B89 may engage
216 of the insert 202. Wiile the horizontal"

copfeniaeraptasies of 30 insrbravdens! LRl WRotashawae se thajdhe fral anay be remotely
opaatghebﬂ%n REF afkfdr hHl% i, gg @geeLkJ 4o ?érﬂ@vet g 6ns£ﬁ0202. Further,

nsert’running too pr esent
one Y eindre Q)Dnzmta{lopens’aaﬂorsm 3(Enh,ay Ragd'@rqontmb raeeptatiee obh tubing hanger

e TS LSl PN 15 30 T RIS S O BHP v
unMifidai, rbr e R et e @ﬁe tuﬁltﬂg hgfgek gtéms tree 112. For

exanpl e, one or nmore horizontal penetrators 130 may
engi@e pactmﬂarcﬁmb@mpmtacdmk)sod ahove arseillustrativei alwl as the invention

maéfqtéer r(rilg)@%t imﬁqt i t h B?tﬁﬂulvgf%q magé%rsr%'gfargﬂ éto those skilled

in Hiek&’a hdvihg BEBYEerItRE thé‘ﬁ:@éﬂmg%%reﬂﬂ{fdrﬂl@fmor%5n@ ﬁﬁ‘nt@ﬁons are intended
more horizontal penetrators 130 may engé&e contr ol

to iﬂ@:éqmmfe@n@mcamnm degigh dstran shwn,rqtb@r an gpHescribed in the claims
belf'gﬁv. %tﬁege opeat é&eﬁlg itha? %ﬂe p%?t)fcu}f Lot r&éﬁs RELE o] by be altered

or modified and all such variations are considered within the scope and spirit of the

invention. Accordingly, the protection sought herein is as set forth in the claims below.
-6-
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unbilical, or the like, to renove the tubing hanger
136. The particul ar enbodi nents di scl osed above are
WO kduptr2ad i ve only, as the invention may be npdi/Usmd3/005714
and practiced in different but equival ent manners
apparent to those skilled 30 in the art having the
benefit of the teachings h€ILeAIMS Furt hernore, no
[ 'tati&ns iare i.ntended to the .details of
condt r ucty B! eARISEPRYSINE: SPHPEHBEN, ot her than as
desgcbipRtibA diiEe &difBa b&relein lattadted th & RhRAIRER;
evident that the particular enbodiments disclosed
aboe&ookedisnesedivitbingle bere, eaveprisingrreengraionalsalement and a control
vari.ations ar.e considered w.thi;nt scqpe and spirit
recg?a[a?lﬁin O RRERIEH wg\lgﬁlg & rnaélwg,d%tlehnge%t’pa%gt ection sought
her gihBrizéhtd pebétatdriisidmblp dishesedleticial fetheWompetid®device and
2004/ 061264 PCT/ US2003/ 005714 CLAINS 1. A wel |
corppiping i least eyeshesirontab penetiaion gapablechsing sxeandad te and retracted
froihl Bofila Bl fud AR ReBinpBEHRR b B WA fendirotor s in
commp@nihii@nwith dlessperdtioasicelanannt theltools5 receptacl e in
comuni cation with the operatignal el enent: and a )
hor #zont & Wﬂgﬂéwlam SR ARF g dp 6w LeRherpidhe peupletion
dedibEisGUMsehiQedevi ce and conprising at |east one
hori zontal penetrator capable of being extended into
and3r et r Acwelticorfipletion $ystelng mecdrding hgelgan i hehereintthetool is a tubing
hakt B8 t acl e lsuch that the horizontal penetrator is in
%ﬁﬂ%ﬁf“@&??on with the operational element of the
took. 10AZwelfcoiBpletiGORlces, veRrail Slcabdl id 6k aiseit Rehrifk tool.
claim 1, wherein the conpletion device is a Christnas
treé. 3. Aavelbremplstion sistesn assasdiagto gleda d dvhereinghe pentral
er e is a tubing hanger running tool.
ree Pta%g\%/eﬁ};bé%lﬂglrtg el(f)lct)ar?hegyst em wherein the tool is an
I nsért rannelhgorhpletion syktend.acdvritfiditto claimpll givheminstiis t@itrol
according .to.claiml1, wherein the control receptacle
receptagle iy eleqtyical reseRidelscl . 6. A wel | conpl eti on
sysyem acgay gh elith §lsttinMaleortfhs t& bR BEwWRARHI 188 horizontal
receptacle, 1s ah electrical receptacle.” 7. A well
pemstmatslr essemblysfnsthengongmises alcoupling fol enigagitg awéraotelyropetated vehicle.
hor i,zont gl enet.rat or assemhly further gconprises.a
Coubt § no rBi SHGEE PRl E RETERpY o Rl L GaRPuRE Borigpntal
pefbtRIr laseRIBB} RitheNconysiisei cAGARE b ehghSng b kRefnal umbilical.
wherein the horizontal penetrator assenbly further L
conBri sed welbeuppletign $ystens mgenyiling taalasn d efuptier comprising a sliding
s le6L.isBpsc R TR 3bL ARty SR 1e@E Sy 1t B horizorial

peisdt@eyt evhetl raprtddrom the boré.ne bore, for selectively

rotecting the at | east one horjzontal
P 10. Agwell completion system, according to claim 9, wherein the sliding isolation

sleeve is capable of being operated by at least one of a remotely operated vehicle and an
external umbilical.

11. A well completion system, according to claim 9, further comprising an
extendable isolation sleeve capable of being extended into and retracted from the bore of the
completion device, wherein the sliding isolation sleeve is capable of selectively protecting

the extendable isolation sleeve when retracted from the bore.
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25 penetrator when retracted fromthe bore. 10. A well
conpl etion system according to claim9, wherein the
wa@bkoodioaged sol ati on sl eeve is capabl e of bei ngpOpEsBEDEWS714
by at | east one of a renotely operated vehicle and an
external unbilical. 11. A well conpletion system
accd2di nd method,aiompBisingur t her conpri sing an 30
ext endabl e i sql ation sleeve capabl e of bei ng extended
i nt S gPé?&d@PéH“??Bt??ﬂﬁp%ﬁg% B#°%he conpl etion
devV @it RiBntal Serittrh@l AGthiaS@OnBbl @PeptARe¥LthE $ool; and
capabl e of selectively protecting the extendable
i sobperpiing a1 dementwifdhe toel yviathedibrizented panstraiore. -7 WO

2004061264 / US2003/.00671 12, . d .
2004{003164 TSRO 00304 o\ Ao ot e o

furfREBOAHIiRE rélfiCie 1601 9R0 tiRdbdte bA biraenh@tringnet r at or
with a control receptacle of the tool; and operatijng

an éftemedvmethod.recerding toickkimna. Wheregweasing dreronkipbyeceptacle
ot Ry RO R P LT Bl i,
runnbng tAheethod) accordingttb eldimarld, wherain exteridivgg the horignntal penetrator

14. A nmethod, according to ¢clai.m 12, wherejn.en in
furfhes corppriTes |usmg@éﬁma@ﬂye0per4}?§ YF‘é?“H% W?@é&e s&%ﬂﬁ%&neqfawr-
the IF.or ! A%Eﬁbd,pa%@&ﬁgr%ttgkldﬁlgtlﬁbgﬁgreﬁﬁ’ﬁerﬂﬁné #A8 horizontal penetrator

conpl eti on device. , according to claim

further covnpriseis using e watientpl timbilivel fozxtend lthpkeretontal penetra®r.
further co i ses using a,remte operated vehicle t
oxt &l ¢ RRBPR AR le R g P G OhRr e geleseft difhe tool

fur@fed 068 bRsks t@nGhing HtiraoMRaTed threudheRE hoilzonbe penetrator to operate the
hori zontal penetrator further conprises using an

elementeiihe taphbi 1 i cal to extend the hori zont al

penegtr at qr , rding.t [

wh er%g'l n %pf(relF agfi’négcﬁse&qué: }?eql?}ltcl %bg}h?% e U0 gg[tﬂlgf%u%%]ﬁrgf nt of the tool
furtlepompases thaansiiig ¢legribal dnhengy ileotighuihd hoHz@ugpehdteitor to operate

hari zontal penetrator to operate the 15 el enent of

 the glemeng off thertgol. A et hod, according to claim 12, wherein

openat i ng £,0f 08! &@&Qﬁn%ogo Jdh8 1t29?)ﬁxere e?eﬁfng("tﬁéra'éﬁl%ﬁtsolf the tool

transmtting electrical energy rough the horizonta
funfien eomatises ttapsrojeugelectritd signhlsrfem thefelenmant v thie.todlghrongh the
rre(tgﬁgd, %%:%or ding to claim12, wherein operating the
hogrondl Aengffalethe t ool 20 further conprises transmitting

el egpri cal m‘é{ma,aéoaoidmgreotcmmeﬂzgmeﬁeirpéope&étﬁlgtm@ blement of the tool
t hrough the horizontal penetrator. 20. A nethod

furghes 6pIPTigFstopeiating therdemetti of Bieriodpuitnenary ahwaizenighpemetrator and an
f 0 further conprises operating the el ement

ex%@ﬁ@ﬂgm@gbt with one of a horizontal penetrator and an

ext @ninal Aumbibodcatkcording to claim 12, further comprising actuating a sliding

isolation sleeve to protect the horizontal penetrator prior to inserting the tool into the bore.
22. A method, according to claim 21, wherein actuating the sliding isolation
sleeve further comprises actuating the sliding isolation sleeve to protect an extendable
isolation sleeve.
23. A method, according to claim 12, further comprising actuating a sliding
isolation sleeve to expose the horizontal penetrator prior to engaging the horizontal

penetrator with the control receptacle.
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25 21. A method, according to claim 12, further

conprising actuating a sliding isolation sleeve to
w@e@ioct264 he horizontal penetrator prior to i NBET/UBIQ3/005714

the tool into the bore. 22. A nethod, according to

claim 21, wherein actuating the sliding isolation

sl e@¢e f Armbhodcooqdinggs chirh 231 whereintretisting thegsliding isolation

i sol ation sl eeve to prot an exte dabl e isolation
slegyaitber BEP3ISES MR SIdingd FAIPHRP 3 HEFVEI 1S PHROPS an extendable
1soie11'1 hRREyEONMri sing act uat| ng a sliding isolation

eeve to expose the horizontal penetrator prior to
e n g a6i ng At methhd,raczmit@ to claem&tly whercinsictuating ¢hecsbidingdkolation

I acl V\g:a% ﬂl 64 P / US2003/. 057# 24. t/IA

SeFPéet GTCQHIP&SE%P ea? & EFN garF‘f%’ey

op&thted vaBicleHAH h leRfRri aﬁl\bﬁlcfayrt her conprises actuating
the sliding isolation sleeve to expose an extendabl e

i sol2ét | o meibed.accogingrowkimdad, fuabeoramprisingdisingeging the
the solatlon 5 sl eeve
@Fne oaﬁlgﬁﬁif e r {regé %ﬁe sliding isolation
sI eaye WAnmppmugfc@n Iﬁmgel y operated vehicle and an
external unbilical. A net hod, according to claim

12, mieghs fose I@mquagn& Hu’éﬂﬁ PEnlyagl Biomenellhsadi zont al
pengld a{'ﬁ R pé%ﬁlp@lhg fin 88&%18&1 witfin Ee%gtl dhe of the V%llhegd and the means

apparatu means or conmuni cat
foﬁdomrdmcﬂtmg titoefiuitls pmdacmia‘]rdm eiwdwelﬂmadl;sauﬁor per form ng

an operaio n at. | east one of .the. | head
© he HRBan e gt GAE B EI (o PG R RIS R 11 Rspforming the
opéafoye! | head; and neans for selectively engaging and
comTunl cating with the means for performng the
opeR8t i orn appa2gs, desordipgitoatais 2Tavdereit Hig maesng ey conmpynicating
or communi cating fluids conprises
ﬂu\ég]s(fmrip?ts%ascﬁg gge An apparatus, according to claim

27, 2gher @Lﬂhﬂpﬁﬁhﬁeﬁdé&cﬁ@g’ toﬂﬂilfrplmreﬁlhﬂle TOREE &bripefforming the
conprises a tool. 30. An apparatus, according to claim

. oporptionpIpRISEs BfROleans for sel ect | vel y 20 engagi ng and

co ni c t
capal e ol BRpRAREkcRANF 0 WSS Wler b IR oh R selecvely
engapampsarfdaommoumicating @binpgsdsl aiadizontabBpenetrator capable of being extended -

into and retracted from the means for communicating fluids.



