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[0001] This application chainms priority to US
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entitled "Systens, Methods, and Devices for I|solating
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FIELD@F"I‘H@IWENQ‘P@N”“V used to extract fluids, such as
oil, gas, and water, from subterranean reserves.

These fl uids, hovvever are often expensive to extr
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More particularly, the present invention relates to devices configured to isolate portions
of weltheads from fluid pressure.

BACKGROUND

[0003] This section is intended to introduce the reader to various aspects of art that
may be related o various aspects of the present invention, which are described and/or
claimed below. This discussion is believed to be helpful in providing the reader with
background information to facilitate a better understanding of the various aspects of the
present invention. Accordingly, it should be understood that these statements are to be
read in this light, and not as admissions of prior art.

[0004] Wells are frequently used to extract fluids, such as oil, gas, and water, from
subterranean reserves. These fluids, however, are often expensive to extract because



they naturally flowrelatively slowy to the well
bore. Frequently, a substantial portion of the fluid
wiosxogearat ed fromthe well by bodi es of rock aad/uskéen3si4s

solid materials. These splid formations inpede fluid
flowto the well and tend to reduce the well's rate of
production. [0005] This effect, however, can be
mtigated with certain well-enhancenent techniques.
Vel | output often can be boosted by hydraulically
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arising from the extracted fiuid, but some fracing operations can produce pressures that
are greater than 10,000 psi. Thus, there is a need to protect some well components

from fluid pressure arising from well fracing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] These and other features, aspects, and advantages of the present invention
will become better understood when the following detailed description is read with
reference to the accompanying drawings in which like characters represent like parts
throughout the drawings, wherein:



[0008] FIG 1 is a perspective view of an exanple of a
bypass sl eeve in accordance wth an enbodi nent of the
worroentosmn; [ 0009] FIG 2 is cross-sectional elpevatsean/ 035143
view of the bypass sleevegof FIG 1; [0010] FIG 3 is
an el evation view of an exanple of a well head assenbly
adapted to receive the bypass sleeve of FIG 1 in
accordance wi th an enbodi nent of the invention;
[0011] FIG 4 is a cross-sectional elevation view of
[0008] heFil mcemeﬂ@é yieof offdriGexa@impld &G By pddsGBeele ih accordance
. il %Wt é{hﬁ pass sl eeve of FIG 1 being prepared
with an gpm ani @ thed Ve Hiothe wel | head assenmbly of FIG 3;
[0013] FIGS. 8-11 illustrate the bypass sleeve of FIG
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FIG 12 illustrates a fracing process in
accordance with an enbodi nent of the invention;
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bypass sl eeve in accordance with an enbodi ment of the
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in the WBRAéd 86kdrAbgnptier sexanpl e  of a wel | head assenbly
|n accordance ' w th an enbodi ment of the invention;

OOlz_LSFI G 17 illustrates a fourth exanple of a
[0013]by plalé=S SF-ddvikustisde dha boass sleewa ohieldal 1 bBsisgrimstallegin the

We”he%?éggg@%ﬁf\a@@gan enbodi ment of the invention; [0020]

es a pressure barrier coupled to the
bypass sleeve of FIG 17 in accordance with an
[0014]enbiBid. Mentiusifatebe fraviegbroress\WDa200@ah@8 7t an embodiment of the
PCT/ US2009/ 035143 4 [0021] FIGS. 19 and 20 illustrate
Inventignt j fth exanpl e of a bypass sl eeve being installed in
a wel | head assenbly in accordance with an enbodi nent
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exanpl e a wel | head adapter in accordance
wellhead assembly of FIG. 3

[0016] FIG. 14 illustrates a second example of a bypass sleeve in accordance with
an embodiment of the invention:

[0017] FIG. 15 illustrates a third example of a bypass sleeve and a wellthead

assembly in accordance with an embodiment of the invention;

[0018] FIG. 16 illustrates the bypass sleeve of FIG. 15 installed in another example
of a wellhead assembly in accordance with an embodiment of the invention;

[0019] FIG. 17 illustrates a fourth example of a bypass sleeve installed in a wellhead
assembly in accordance with an embodiment of the invention;

[0020] FIG. 18 illustrates a pressure barrier coupled to the bypass sleeve of FIG. 17
in accordance with an embodiment of the invention;



wi th an enbodi nent of the invention; [0023] FIGS.
23-26 illustrate a sixth exanple of a bypass sleeve in
wacoovigmmee with an enbodi nent of the inventi BAT/US2009/035143
[0024] FIG 27 illustrates an exanple of a
pressure-barrier adapter in accordance wth an
enbodi nent of the invention; [0025] FIG 28
illustrates a seventh exanple of a bypass sleeve in
accordance with an enbodi ment of the invention;
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I lustrates another exanple of a bypass sl eeve
with araﬁmb@dwgemwathe irvasdigbl y i n accordance with an
enbodi nent of the invention; and [0029] FIG 32
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speci fication. It should be appreciated that in the
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(002819 8PS fustrates another example of a bypass sleeve and a wellhead
assembly in accordance with an embodiment of the invention; and

[0029] FIG. 32 illustrates an example of a bypass sleeve, a removable bushing, and
a wellhead assembly in accordance with an embodiment of the invention.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0030] One or more specific embodiments of the present invention will be described
below. In an effort to provide a concise description of these embodiments, all features
of an actual implementation may not be described in the specification. It should be
appreciated that in the development of any such actual implementation, as in any
engineering or design project, numerous implementation-specific decisions must be
made to achieve the developers' specific goals, such as compliance with system-related



[ 0031] When introducing el enents of various

enbodi nents of the present invention, the articles
wozaote/tvaret” "the," "said," and the |ike, are i rCendeas/ 035143

to nmean that there are ong or nore of the el enents.

The ternms "conprising,” "including," "having," and the
like are intended to be inclusive and nean that there
may be additional elenents other than the |isted

el enents. Moreover, the use of "top," "bottom"

and bdsétmsser,eratébebomrémw)dvmw restyi vaing frofn obhd @aplehenistidrsio another.
onveni ence, S not i
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dSCEOc:orrponents of the well head assenbly fromfluid
! %F%ssures that arise while fracing a well. After
descri bing details of the bypass sleeve 100, an

[0031]examiea iofro@uding lehagntsas aABLY cAtRRIMEN ISR Pragert hevention,
bypass sl eeve 100 is described with reference to

the artj E@Sa Jagndthe,” [SB3pnadhe likesirp dblendsd temearpthat Hiere are one
or mor%oj"t‘ﬁan%'n?&‘r’tg 598 dbpsb %gﬁpﬁsnnﬁ,lorgé d1g?0g%%r9 %riﬁ‘%the like are

anti-rotation ces
intendedrbode meatisivé bedboeyn G2 thae may bersiditidnal bldmmdras other than the
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surface , ower seal assenb anne
the componenisr nedi ate seal assenbly 120 an upper a seal
assenbly 122, a lock-ring receptacle 124 a tool

0032, SRS By BRSLARES0 2 LAAS1ER. AsESBlaned

below, e ilietraigt I8y Jf@sesié@fb 100 cbhisiek kd ushélaiced @ﬂéﬁ@bmﬁa protects
the bottom edge 112 is generally orthogonal to

compoesﬂtsr%thaweélhﬁd asgREbhEO MY Dedsiivl es t@utﬁemlelflapmg a

woll. ARSRIBIAN K ElAEA st SL0Ed doLh O EagBSt o3fcihso
assemblypdzmtechteravaiar thal ypa® sENR/ 1BIEAde scribed with reference to
F1GS. ECT US2009/ 035143 6 [0034] The illustrated | ower seal

Iy 116 includes two seal nenbers 136 and 138
di sposed in grooves 140 and 142. The illustrated

0033IS LSS HII0I5blband Mpleriopgitacs s, e o
ring 104, and anti-rotation devices 106 and 108. In this embodiment, the body 102 has
a generally tubular shape that is generally concentric about a central axis 110, and the
body 102 includes the following features: a bottom edge 112, a lower chamfered
surface 114, a lower seal assembly 116, a channel 118, an intermediate seal assembly
120, an upper a seal assembly 122, a lock-ring receptacle 124, a tool interface 126, an
upper chamfered surface 128, a top edge 130, and an interior 132 having a pressure-
barrier interface 134. In the illustrated embodiment, the bottom edge 112 is generally
orthogonal to the central axis 110, and the lower chamfered surface 114 is generally
defined by a sloped bottom corner of the body 102. The body 102 may be made of

steel or other appropriate materials.



channel 118 may cooperate with the well head assenbly
descri bed below to generally define a volune around
WORSIBDEEW1102 that is in fluid comunicati on WPCH/US2009/035143

val ve for, anong other things, relieving pressure in

the wel | head assenbly. The upper shoul der 144

functions as a |l anding surface for axially positioning

the bypass sleeve in the wellhead assenbly, though

ot her features (such as the |ower chanfered surface
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amond.8thek shibhe, relieasy Pp@sgur@m fe WhithdeoysskRbly, TRl upgber shoulder

di aneter 163. To facilitate renoval of the bypass .
144 fugeliengeas Bdandiaenstrfaes fereadallyosdianing thenbynasgedeeve in the
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[0036] In the present embodiment, the lock-ring receptacle 124 is a groove in the
body 102 shaped to receive the lock ring 104. The illustrated lock-ring receptacle 124
includes a sloped surface 164 (e.g., conical at least partially about axis 110), an outer
recess (e.g., annular at least partially about axis 110) 166, an inner recess (e.g., annular
at least partially about axis 110) 168, and a rib 170. The outer recess 166 and the inner
recess 168, in this embodiment, are generally parallel to the central axis 110, and the
rib 170 extends generally perpendicular to the central axis 110. As explained below, the



the lock ring 104 to expand and contract radially.
[0037] The illustrated tool interface 126 incl udes
wormers7odi sposed near the top, external portipor/usk009/035143

the body 102. In this enbpdi nent, the threads define

the wi dest portion of the body 102 above the rib 170

to facilitate coupling the body 102 to a tool, as

descri bed below with reference to FIG 6. In other

enbodi nents, the tool interface 126, |ike the other
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resent enbodi nent, the interior 132 of the body 102
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relatav@?@t@bé‘rﬁﬂﬁ%@c%% 1Y *Eaé thd $di §bRbidV@el tBofin rfadg%t 6, and the
of the primary-Tlow passage 174. [0039] The
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circular-cylindrical volume that is generally

joo38]C 0 ik SR UhaddliehErbp Mighdh,7o2 Rhtng Podi J52 ingipes a top
chamf@a‘p‘@gﬁe brdsdusegrinesahicrfaeguids, tagarﬁhaﬁyaﬁfcgﬁbabf@gé 174, and a
nmum di aneters of conponents di sposed down- hol e

bottorw @hﬁmieﬁé /By pds il pleaied q@@suremﬁe@@t%rfaqw yincegles tareads
dlSpOS%??ﬁen%eWs:%é\@%tp tBEﬂl\%ctSdoy‘ e@’{‘s*l'ﬁg thrd3dE € rdisgfosed in a top

'S pr y 1'sS belreved
portiorf @dhkiittatier t B2 thatvrerseant emar&tﬂai giaerdteans felativksto a diameter 180
the int Sﬁl or 132 of the body 102 and

£h betvvee@
of the FFRADRGPY PESRREH as the dianeter of the bypass
sl eeve 100 does not subst antially constrain the axi al
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ol e conp onents. ypass sl eeve with
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the dla%e?gry 80 gﬂr?eogr%%pygz c% ggggg%%% 8%?%!%% e%ual to or larger than

minimum diameters of components disposed down-hole from the bypass sleeve 100,
such as a tubing head, a casing hanger, or production casing. An interior diameter 180
with this property is believed to facilitate the movement of equipment and fluids between
the interior 132 of the body 102 and down-hole components, as the diameter of the
bypass sleeve 100 does not substantially constrain the axial movement of fluids and
equipment that pass through other down-hole components. A bypass sleeve with this
property is referred to as a “full bore” bypass sleeve.



[0040] The illustrated lock ring 104 is generally
concentric about the central axis 110 and includes a
woRoeEtg®1182, a cam surface (e.g., conical at pCgaASR009/035143

partially about axis 1103 184, a top |oad shoul der

186, an outer sidewall (e.g., annular at |east

partially about axis 110) 188, a chanfer 190, a

bottom | oad shoul der 192, an inner sidewall (e.g.,

annul ar at | east partially about axis 110) 194, and a
[0040papThéalustaiexhioick rinigl 1081 isafeedrdily chr(&entrib a@@mt the central axis 110

| .ustrated cross-section of FIG
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o G i o B B bk o

. As asisBuicaby ek @r@b%ecﬁ@r@éﬂﬂ:ld nz the %@Bagéilmr&nd thb%g@ahoutder
surface 184 is a enera t%ls o ed surface that

192 cogpRertaWih ther 1ha &0 &nerile lorpshriioey tiuiveoeniielly gxuaﬁy restrain

¢ tinal
the locd SRR 0380 RREERY 105, VB B EREIER, 17ol o SR Eo
coopemne tagaideaaneadidl msvembap@fothtecpocbmtwg ﬁaﬂea%htehock ring 104 is
nents of a well head assenbly to transmt vertical
comprg r@faﬂqj §X63870dd, @S exagd e -ei evated fluid pressure
in the well. These vertical |oads may be transmtted

[0041 ]bet SRS érhgoemﬁﬁdmlﬁ% &N shhﬁﬁé 98l i& LnbrkP4n r}{) bELY Ey@&@e that

bottom | oa shoul der 192. T in sone e
generadly dgtinesd fau$tarcofrme¢ Okyp? ihed i genérallpodycertite abayt the central

axis 1\(66‘ énﬁ%%ﬁ)@éii :Wt f “ n 104 { egﬁtgggégﬁgagstutr%ce and it is
shaped |tt§ Auead I @itheB mménw@ué wlhé% as§é fiblagol tVanstdﬁievemcaz axial

chanfer 190 is configured to interface wth
loads, @cgm@ﬁéﬁtf@r@ﬁi&waéed/\éwdrm@siﬁ@s@ﬁm wetlo Ttheaaggitical loads may be

vanseiffid leorP Bl PadSaAl RE SR B g Gt B O 73R
shou!deswﬁe Tw?sgmgmﬁebhﬂ)dwmaa& ahletﬁjvﬁargl%knzlaﬂb:@egﬁmné@@o itise body
rate expl ai ned bel ow,

102 mq;ggeéqqmttgcﬁ,ga feciRck iripg 1m4thfngbtr@o¢§; g dqag shoguiger 192 and

t
o the ek Aol BN e Bl Rt iched E8. 3Rl e namier 10
is confmAed\nta hntenbacea wharcoonngats dfa6e Wa2ld Jdsembly to transmit vertical

axial Io%%%jq!r %‘4 a?v%g\{ee &}«gggegmlé%ggaaaé%es gggg%lpgﬁd the wellhead
assemB!yr 8GEh Qgﬁh@ﬁlédﬂﬁ RN bP2ss Jibeve 1bastrat &b W@?ssﬁustr%ted in

sl eeve i nclTudes two anti-rotation devices
FIG. 1.168 axriioedbeisn thpgep a6 gve tid lpck Hag 1$dnte beetenpressed

radial!y?igl\\lr\\}é?c? gﬂ?ﬁ% %O&'-rir% Fbecrep?émé) %HE %t%epg%ﬂo%%ggt% rﬂg{/ fhlde multi-

piece lock rings 104 with more than one gap 196.

[0042] The anti-rotation devices 106 and 108 are generally similar or identical and
oriented in opposite directions on the body 102. The illustrated bypass sleeve 100
includes two anti-rotation devices 106 and 108 disposed 180° apart at generally the
same height on the body 102. Other embodiments may include more or fewer anti-
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di sposed at generally the sane height or different
woetoghitog7ami t h the sanme or different angul ar  PCT/US2009/035143

di stri butions around the pody 102. [0043] Each of the
illustrated anti-rotation devices 106 and 108 i ncl udes

an anti- rotation nenber 197, a restraining plate 198,

a spring 200, and a cavity 202 in the body 102. The
anti-rotation nenbers 196 may be nmade of steel or

rotatleotdmrceampspn:ﬁeidategerrmalejrtihalﬁmd height sr diffeoshirmanghts tih the
anti-rotati ude and bottom cam

to
same §{iaradk Zpglas RREIBU 0o 2GRS BURRPGn surf aces 208
and 210, and a backing plate 212. In this enbodi nment,

[0043] heEhow offid |P9§t¥é’f€ﬁ°&@mr§t§tfeﬁ%m@41 (%‘QnQQQ8%&udes an anti-
general ly flat sloped surfaces, but in other

rotatiog ipeabaeh? s, a terdrainey Med@ﬁv@@pﬁng@%anémmh’@é in the body

102 TR ERLrala Bl an TFoR Rty ae o7 SER PRRLE Aebichyldle

materigienen ahik enggdihieet, the dhieorgiahrbmasts 134 thaumse top and bottom
orthogonal to the cam surfaces 204 and 20

| |
cam SSTACASROA Po DBt ot STTAGES ARG Angia (s AdckaBacking
plate Zq?rzn A Lﬂﬁt&%ﬁﬁ:ﬁ &%%n?”[ﬂe%gﬁraﬁétb%ﬂgrﬁ J?\fa “ Caneﬁnoo%@é Sre

as a generally CIrCU
generdllydiat isopgererizcey, bmloelnmrﬁrabgdnmerﬁmethshm loé cihved or have

some (et sNaitiang To BT A POSHIEs B 4o 2 R 440 TS rociment are
gener&l@‘ﬁa‘t%u@@@es Ql\é%%'rélggh%%uy araRl (5‘ g%@ntreﬁ%x@ ANSHRG generally

torque ari sing orces app e cam
orthogenalfiadls cagusufatez0B)4 400205. ﬂne roldtigstresitietiors purrfa@es 208 and

210 Bt AR 4Pk B P B e s
generaﬁﬂ;ltdwcu ak @?i'l rQ:IT;d@E @’ﬁ@;ﬁé tHe 6s g@% ralﬂ? c@ﬁﬁﬁeméﬁfar?i‘@ﬂ@ ghap® of the

| i near no neunatlc 1 Ce, posi ng nma net s,
cavity %@%s{rbﬁ@ﬁe@%wm%ﬁs dhﬁ@a»ﬁ@émn’s@t@ mgy Ingede iariubular sleeve

L Ly L U e e

from for@é:uappltddab tﬁntc@mrdswf@wEE(M kydPeependi cul ar to the
central axis 110 into the body 102 and a recess for
e 198. The il | ust

100441, < Ee At S B Rsbiect Bl G mPr Gssiett e sk 1 other
embocERBRisthyr #B}iESs b@ﬁflglh‘é&'io éla'trufa%’é:ﬁe%ntﬁ ?&aﬁ@ﬁ}ﬁ*xeﬁ@er%%G may

i ncl ude an aperture . The anti-rotation
be useaaipr exammie, tmhmﬁ@mat@ra@@neumtlzmwoandpphang hmgmertg

eiastorﬁ%raé 58@%@5{53?4%'9 %\ﬁé?l%%gbeen&'s@d l%nplggg o?topfenr aédsfj an ?o the spring
200. The cavity 202 includes a generally right circular cylindrical volume that extends
generally perpendicular to the central axis 110 into the body 102 and a recess for
receiving the restraining plate 198. The illustrated restraining plates 198 are generally
curved to generally match the outer surface of the body 102 and include an aperture
211. The anti-rotation member 197 may extend through an aperture 211, and the
backing plate 212 may generally remain on the other side of the restraining plate 198.

[0045] in operation, as described below, the anti-rotation devices 106 and 108
interface with cavities in a wellhead assembly to prevent or reduce rotation of the body



[0045] In operation, as described bel ow, the
anti-rotation devices 106 and 108 interface with
WwWO200%10881i n a wel | head assenbly to prevent or PCEAdSC@Y/035143

rotati on of the body WO 209/ 108701 PCT/ US2009/ 035143
10 102 relative to the well head assenbly. Further, as
expl ai ned bel ow, the anti-rotation nenbers 196 may
recess into the cavity 202 to allow the bypass sl eeve
100 to nove vertically. [0046] An exenplary well head

102 redvertbltiye 2bithésd psesndigd ﬁertH%IrCé‘s eﬁplamdadébél@w the anti-rotation

acc ance with errbod esen
membBR, SR TGN o9 1N (18 Pl b Uaald st eASama et 0 oymove
verticafiyr face wel [ head, but the pr esent techni que is not

I | mted to surface appl i cations. Sone enbodi nents may

clude a subsea tree. The exenplary wel | head

[0046]asséﬁt@lx?rr@iaryuwajlh@@ésasaet?@y Ayt Hrepi@vizies! indUiSed and 4 in
accord%‘r’u %%@@SS@ 89’%}&) ilrﬁ?%&gggﬁééeﬁgggvgﬁzgﬁnqul;éﬁ%éraqea%vellhead

assemusD%Mswf&m Wwellhead,asitnige bm@nﬂé‘ch&{tﬁ;d@@lcﬁuﬁf f@eiQo surface
218 via a casing hanger 222. It wll

apPICEEe SATR @ TEAME RN 6 adPersge. cpereplry wellhead
assenfESﬁVZPA?|r1% fseéjcééln a8 CAT Q4 #@@‘ﬁ Q%Pgéggtfﬁéh 2t1%t ®rhe

pro ucti on roma ubterranea
wellheadsisaamely 214 aise iechdds agrbduetidrudn shgy BRACGWRZA rhay be

ol LTS St oA bR SHE A2 e
222, |ewmas Q@@%Ctaﬁé@tﬁeﬂ'@ Vidieataddfiohs db?r%’%rfégwﬁé Iﬁwséyh(?e coupled to

caS|ng via a union nut

the caging @@dé@1@ﬁodaclht@t@ amd@tlheé@nzwum@rrww wakntary
t hreaded surfaces 228 and 230. O course, it will be

o0a712008 55585 g o5 LBSR TOMRS By B B AR e o

“tubingsspdoﬁi‘r)’ isecommseto thd ogdingihegdthsoughhs b@ese‘ifﬂy gfust@té®us
her connectors, collars, or the like. In one

embod@ﬁﬁ% theeibing head gbrig CrepIgd 20 dharagsipg heaa iéaviag union nut

225, WER Vs Hic AN EONSEOR bR 238y urcos

228 aneixzith| @f goursbj imgnihbedlpbﬁefbianed thaywelbleracemeariarsssuch as the
. ur S, | cludi rel.easin re re from an
tubing RRpR PodT MY SaHPIGH 1Q HIE CLUE) RGSRe4d DAY SHigble manner
lncludih@ifﬁbﬂgrh tROL 8 3B0abud et @Qhﬁ@cth%a@oﬂfé blsth“eoiﬂ{) QHrcﬁ%
to receive one or nore additional wellhead ers or
embodiBéplo Hentubinsiesd 284thay be palepiesl legeecive an extended portion 232

of the casing hanger 222.

[0048] A valve assembly 234 is coupled to the exemplary tubing head 224 and may
serve various purposes, including releasing pressure from an internal bore 236 of the
tubing head 224. The internal bore 236 of the tubing head 224 is configured to receive
one or more additional welthead members or components, such as the bypass sleeve
100 described above. As will be appreciated, operating pressures within the wellhead
assembly 214 are typically greater during a fracturing process than during ordinary
production. In order to protect components of the wellhead assembly 214 having a
lower pressure rating (i.e., below the expected fracturing pressure) from such excessive



100 descri bed above. As will be appreciated, operating
pressures within the well head assenbly 214 are
woypic@Bloy greater during a fracturing processpPCnas2009/035143
during ordinary productijgn. In order to protect
conponents of the well head assenbly 214 having a
| ower pressure rating (i.e., below the expected
fracturing pressure) from such excessive WO
2009/ 108701 PCT/ US2009/ 035143 11 pressure, the bypass
Pressuse, eta\eéayb@ﬁs sHevee J0nthag gimgtﬁowcfe:th|tg|hethbw$e 236 tb dsolate the
e the  portions of the ead asse 214
portionsGyina vellBaas BASHETHE 2 hl16ThaLISatH SOMe GBS PiagsLre
exenpl ary tubi ng head 224 includes a sl oped | andi ng
[0049]® ur’rﬁ'@ @x@%lar}? %mq%aa prt) 1ﬁ@|ﬂ&ie§ B%@Mia%ﬁngléﬂrfﬁe 238

ypass | eeve SOne nbodi nent s,

conflgwneésie abuE thﬁt sh@édqr4u4éhaﬁth23&p@ea;s@eeme1 GQo( Fasa. a).| {h some

embodiihl, besSir B4 Ca RENSR EPGar it alBl PEEGop s Rypass
sleevehedinaRé vadiBeatin@sufesy 214 | a?s’@tbt@ﬂ@d MW I Uh@cbxteﬂwplary tubing

facilitate coupling of various ponents or wel l'h

head 22dndjee @Clqm@]‘lam ZéQa@ﬁrlaur;edvt@ﬁaﬁ iigte aeeRiifg §f \@Iwus
Compoﬂgﬁhyge@em?gdo%g %s 242 to isolate pressures

rent seciions of the well head assenbly
214. For instance, as illustrated, such seals 242
[0050]i ncThelexsmalesy died;lpeaedisbemmvsm 4 melucesi vagicheadaZl B4atwisolate

pressumS i 4 el PRl el o oRa ASREPON, & fo et o, as

:Ilustrafé?ff%g@ﬁ @bélsoéd,zt ;h@mw%' ééﬁsﬂelsgé%@ebme?e%he%@h%ew@q 6 and the

t ubi ng % i nclude 1 nternal passage
CaSIﬂgthmeaEannddthﬁgnd e eagingrhamgee 282 amldetheéeiamg @@21 224,

for ,such testin hes er
Furthe Bl paf BB Rats &l nefe Head A E MY 21 4 S T b Blno nead
224, mRlyesauaS imaral Fé§sé’d@va}[50@ﬁﬂ]ha'ﬂ@ﬂow|té$tﬁf @i@@b Wﬁ‘Hdﬂ@@ﬂlthe
assenbly 214 so includes an adapter 248 and

seals aﬂ%vwaaﬁ st @@m agedi SU¢hée%m@ptf@sezmra@hm%@g@wam g44 may
hi
be seaeérggfré‘& thsae%{yﬁog v‘g%gﬁée%rﬁregbgﬁ%?s g%@ In this

ment I'nc es a |l ock-ring
receptacle 252 and anti- rotation interfaces 254. The
[0051]i | It ﬂiasteaitehondxﬂhaanigagm&py acthealétsiﬁcltmea agea@a;abr 48 and a

blow—oy{]gre'vgg{;e @%r oo @Q{ef %48%”“@ ﬁé Hﬁ{nﬂg ea rﬁézl via the flange
240. IRk eﬁﬂio@‘imeﬁt 'ttﬁlé ﬁﬁéé&‘é@@ﬂf@%c@@@s L 95AEARS ré&’@étaé!é@sz and anti-

general | rr}IJ enentary the anti- rotation nenbers
rotatnoqgﬁeréacqa Zﬁ hamlwszrated iock -ring receptacle 252 is a generally circular
groove that is generally complementary to the lock ring 104. In this embodiment, the
anti-rotation interfaces 254 are recesses that are generally complementary to the anti-

rotation members 197 of FIGS. 1 and 2.

[0052] The illustrated blowout preventer 250 couples to the wellhead assembly 214
via the adapter 248. The blowout preventer 250 includes a valve and a valve actuator,
such as a hydraulic actuator, configured 1o close the valve. The blowout preventer 250
is configured to close the bore 236 if the pressure in the bore 236 exceeds some
threshold condition. In other embodiments, other devices may be connected to the



[0052] The illustrated bl owout preventer 250 coupl es

to the well head assenbly 214 via the adapter 248. The
wil 200v010870pr event er 250 includes a val ve and a walraus2009/035143

actuator, such as a hydrjgulic actuator, configured to

cl ose the valve. The bl owout preventer 250 is

configured to close the bore 236 if the pressure in

the bore 236 exceeds sonme threshold condition. In

ot her enbodi nents, other devices may be connected to

flangetzhl@ W@%@bﬂé}% RETEAIB0094 0RAdMAThs e bl arige Pddmary be
dat% . For exanple, a christnmas tree or a

conne@t,eggotolngé) ﬁﬁ?s%éomé@ﬁﬁ%r@t ed to one of these
conmponents. [0053] FIGS. 5-11 illustrate steps in a

[0053]pr 0Fﬁ§§ é 9H ultu’siﬁaaé st ik '&%:’%@@éﬁ:r%ﬁgwﬁg %9& b9pasdbiGeve 100 of

wel | head assenbl
FIG. 1|nn |tfmwe&iﬂ@@d BgsENGly 54 of %Ges’ss ufk@:llueasaiaddw bB% 3« pressure

parrien £33 sk, M1 Alec(if sh g PR ¥BEEE 15" B it Bressyee barrer
255 istifveaadd iintb anhé aseadiddterict N84y pies @ﬁé@@éﬂ@e&@@ 00bBt ihbther
ot her enbodi ments, these conponents 255 and 100 ma

embodﬁ%‘eﬁtﬁ H’&ﬁ%qrﬁp@’ﬂW@tﬁ 208cHK @aymﬁj%faﬁfféWéh@(ﬂwﬁ@ﬁ%/@ques In
some %ﬂlﬁ%o fn‘?&ﬁgrﬁeb@%l&dﬁﬁ@ﬁﬁeﬂ S5iid CQ?H%%W%M?lCBRﬂéUI%HrtS%bStI’UCt

st ruct oW Ng dut
fluid flowihgroutwbtids welt s, intdtieerperabsdireriarthe gredhbeibarer 255 is a

menber that qgbstruyucts fluids flowing in both
membar;h@&ppgtﬁgcts?l@!@#ﬁomp@m Eogl diegtionsst rates a tool 256
proxi mate the bypass sl eeve 100. The tool 256 couples
[0054]t © ml@ doaa@ammﬂa@@é/gté&%@ @ro&%tbq% é/aagé ERefc 198, The tool

as illustrated . rot ates
256 CQU@I%ttO\iéetopﬁB%S asJ@Os\n@éwtom)mtelaﬁace 1 POsas dﬂueﬁiau@yi by FIG. 6.

The toff 288 tefdfsBlarivb (o s pRks, I8PV 1P Gees B Raled by &M Fse in
FIG. 5Ii1rhd1ﬁrt1h§hﬁ£é dlonl tRSBenigll ge$ 1@ ddiiubngteditit &roW@EDIIAFIG. 6.
is sized to overlap the rib 170. As the tool

The 1“@3@@ H}%ﬁé@éacluaeé dritelar glﬁtalazsvétf%zﬁatthatné sizgd tefoveriap the

rib 1Y‘Z)tO]t]E? ﬁ*eélltooc ?ﬁ%&n%%a@%e con aﬁﬂc SUI' %@é%ﬁﬁhé%ﬁai pOI’tIOﬂ

262 coatacm@thdwmmemrfmefmeoﬂtaé e duolie e§'$1esccﬂ1t@:tlsowﬂacel2ﬁg slides
ward, as il I%strated

along Giaar prEasd, R AT orawesses 1 ek o TdEieetR ygarch as
illustratdd b&ﬁ&r’réﬁr%@hntﬁh@ loék ﬁﬁg fohgg! frP Eoienctod pb§|t|on jlustrated by

partially or substantia ent| re recessed
FIG. 7 |aodl¢he Mokglrrgafc%uaparélamzm s@tsstah@allyoe:meiyrfgcemd into the lock-

ing rofRQBrIzR 5T Hielock reBoldl coutabSnetal B8Ry igrgotpe oo

196 |ElUS$raEécﬁ§ﬁle. 5 decreases and the fock ring 104 is biased.

[0055] Next, the bypass sleeve 100 may be positioned in the wellhead assembly
214, as illustrated by FIG. 8. The tool 256 lowers the bypass sleeve 100 info the
wellhead assembly 214 through the blowout preventer 250 and the adapter 248. The
lock ring 104 remains in the compressed position illustrated by FIG. 7 while the bypass
sleeve 100 is lowered into the wellhead assembly 214. To accommodate features in
the wellhead assembly 214 that are narrower than the distal portions of the anti-rotation

devices 106 and 108, the anti-rotation members 197 may partially or substantially



[ 0055] Next, the bypass sleeve 100 nay be positioned
in the well head assenbly 214, as illustrated by FIG
W8.200Hi8twol 256 | owers the bypass sl eeve 100 ipatrausSkéne/035143

wel | head assenbly 214 thrgugh the bl owout preventer

250 and the adapter 248. The lock ring 104 remains in

the conpressed position illustrated by FIG 7 while

the bypass sleeve 100 is |lowered into the well head
assenbly 214. To accommpdate features in the well head

entirelpsserdseyl iaiAthelmvitase0Zaicompessdihgtha Beri) 80@l The movement of

these BRiabaRE s s car dhhbirser Dol withyolsietsld §ias. . 10, and 12, In
some éH%Hﬁﬁéht%' e e @9@%@&‘%?9@ b?ﬁéé@%%@%ﬁ@@W@the]%o;lder 144 of

entirel Yy recesse Into the cavities conpressin
the bypags sq@ewﬁg Ogamntatie theslepediangling shdaee e3ambtiamtubinghead 224.

ur.t her | ow-wi,t h ref ence
The nRFELRERS RS LRERR Ak s BRANE BEN-oBalar R, 1 and 108
at gen@@@&ﬁe%'aﬁﬂa\/ﬁea%ﬂﬂay fid anti- Ftﬁaﬁ@@tﬂté‘@écés‘léﬁ@fand {h@ lock ring 104
bypass sl eeve 100 contacts the sloped | anding surface
may bopsirneAat ueprrallyibagapmbeighhas Hia lgek-risg nereptacle 252 in the
epfgures 144 and 238 position the anti-rotation

adapté&ew Ces 106 and 108 at generally the same height as

the anti-rotation interfaces 254, and the lock ring
[0056]104Wh1iawhbanptie‘statlonrm:ms YEhanaliDg atrb@emmﬁy@di@lytai@aed with

k pL 252 th d 48 ..
the anjigiiPRHEI BUeh S AntBoP Sl o A Tl 66 ToBR ol sligneg @

illustra@RNBY @IG}’Q a’ﬁls%b?fi @%é&?@@bé""tﬁé‘ anﬁﬂ@ta‘%@h'méﬁxb@% o7 r?ciessed into

i nterfaces 25 4, ese eatures may not be rotation
the cadily gPmd;0 lmsressﬂngube 1sptied 200 tﬁlmomma@ataéaanumee@f the welihead

asser PP fs,, TBymBa50 EEHER S B BToRS YBF 0G5 RELe 10 welhead
assen@ﬁcgmﬂéta@tsfr@{ﬁt!@h@e\ﬂkfest s wed i be%ﬁga%g&ﬁﬁtﬁny -réfdtionTifterfaces

de rotation of the bypass sl eeve relative to

254 mt“lh%a@lémeﬁ@é& lb&@&maﬁszﬂaptw@oabﬂgm‘a & etasnwigivitbe svellhead

sssomPe PR BRAARHBF b LRI ol 357 g 10

of rotation,rtb atng- rwtettlmmdé\}m@emem head O8a&9 @n‘@bge&ﬂ,é anasomnghtmterfaces
occur when, di sen 256, at sone

t he t ool oin
254 ary {TRESeIHGeHIO ATt HBELODR! 1AnEYPRSE Sloeun 100UP dustratss! by
|
arrow %'ﬂlﬁ&%\é@é éfnl??{?tﬁ%?ﬁzr @?@{cﬁ‘gﬁév:gﬁ 2?6 %ﬁdo@f@r@@&?ra@éﬁ the
disengspedwesiion in§ Gl Pustrated by arrow 268 in Fl G 9, and
the anti-rotation devices 106 and 108 are illustrated

[0057]I : IEEI(EE 1 Odi\!us?tne%eg?he BRE il ta?on drév@e(s;W O% and 108 in the engaged
position. As the bypass sleeve 100 rotates, eventually the anti-rotation members 197
align with the anti-rotation interfaces 254. When they are aligned, the anti-rotation
members 197 are driven into the anti-rotation interfaces 254 by the springs 200. In
some embodiments, the anti-rotation members 1897 may be characterized as having a
single degree of freedom relative to the bypass sleeve 100. Once engaged, the
rotation-reduction surfaces 208 and 210 may receive forces from the vertical surfaces of
the anti-rotation interfaces 254 that produced torques tending to counteract rotation of

the bypass sleeve 100.



[0057] FIG 10 illustrates the anti-rotation devices
106 and 108 in the engaged position. As the bypass
wol20evesdA0 rotates, eventually the anti-r ot at iPQm/US2009/035143
menbers 197 align with tfge anti-rotation interfaces
254. \Wen they are aligned, the anti-rotation nenbers
197 are driven into the anti-rotation interfaces 254
by the springs 200. In sonme enbodi nents, the
anti-rotation nenbers 197 may be characterized as
{0058]havOﬁmraambb@gimtsiamyaﬁnmﬁhé pegdontioeldalices 1108 4rte108 or they
. b s, sl eeve 8 ce engjag_ed, t he , ,
may inGHRE SRL FLMGEF oAU PHEBIEIBESarichr SXGMRIG: M SeBIq/gmbodiments,
the anfl%fé%nfdé%ﬁﬁetshﬁ)@&rﬁcg Héé‘lm 5(‘—3 @E%%s@& onlthg C?dagter 248 and the anti-
anti-rotation inter aces that produce
rotation émnigifages @56 coay be akspusedam ibe yfpass isteayepdids islmves

009/ 108701 PCT/ US2009/ 035143 14 58 h
embocl BB ARELORAYE B R TR B ALy Bikprb a0 L s agh the
bypasd 8@e0k fi0meANd BBY%r CBEIpeAEN L &Qhe'v&blﬁﬂé@@%s@&mbty 214 to reduce

anti-rotation devices. For exanple, in sone

rotatioanij 6@ ilesitaied anlgotation-dayicasi Uit ded i1864ndade gaapoognts that

vans bl i SA007 TS EnPaR Bls 98, BBEGHRE TR persie
generailyesvalyl 0or dmm@@&the@‘h@:@t@f&m fenthdrs 11061 Ol NETRely be
simlar to a drum break may interface between the

disposgy s tag Balemesenhit brler2) U IS SR TREISTRYIRSAT ey
transla?é%ﬁi’é%ﬂo%@vatrg th %ﬂgjﬁ&i 61505r’ﬂ‘|t r'o%'téo ??r\‘a{ddetﬁﬁttﬁ@ttl?&n? head 224.
ant i i nC

tation devi c&s and € compone
that translate generally radially. O her enbodi nents
[0059]may T haahtidetatienisievicasol 0t andg It 68 ere peheved loyfaalitade rgmoval of the

tool 255 A A RStk TEh 055 0t B eh Qs 1he bpdacceicaye Tl R
explaiddtPabilid, thOt@| 1208 JRMPRI e e Pifriet 2@5“%?&@9 #d @*ﬂ)é/ss sleeve

OWI’I\NaI‘d to engage an anti-rotation Intertace in
100, !mwa@mmmgz , thrpggB dreprled Deuplings. af Mo tdslisargegedbese

compo?n sl%eéaé I%L gﬁ% géem;e?%ypr aén%zé@ﬁ?éﬁl Tﬁé)akp-?g‘%tion devices

106 art:lh‘ﬁ)&)wmﬁt@ mbe@wethé%gaéss sleeypl1@oTesmabrrieg witretieoobl 256,
? and t he Pressure arrier 255 engage the bypass
therebwevé%tmmia 'Yeradaien Entrsae semadimeRtough t hr eaded

couplings. Thus, to disengage these conponents, they

[0060]ar eFlG/HHC;ﬁué,tvat 0%Rd Sgpésaé Qéé\\/@ibg éﬁ’ﬂ?e RRAIRBMoshM To

anti-rotation evuce and 108 tend to prevent t
compleig pragiallaticsesrd pOSition vre bppadd sigews t1A0tascliusitdte@B§,FIG. 11, the

tool 25@2&[)@? %)el%?@ alttl-:-(% ?e«talé{] 8 {oetlh%ttl)y\fa%srs%ﬁgé\}eo{ba.nAg ME tool 256 rotates,
the distal portion 262 (FIG. 7) translates axially away from the lock ring 104, and the
lock ring 104 expands radially into the lock-ring receptacle 252. The lock-ring
receptacle 252 includes upper and lower shoulders 270 and 272 that impede the
bypass sleeve 100 from the translating axially. In some embodiments, the lock ring 104
is not completely relaxed and is biased radially inward by the lock-ring receptacle 252.

[0061] The installation process illustrated by FIGS. 5-11 is the first step in an
example of a process 274 for fracing a well illustrated by FIG. 12. In this figure, the
process for installing the bypass sleeve is illustrated by box 276. After installing the



[0060] FIG 11 illustrates the bypass sleeve 100 in
the installed position. To conplete installation and
WPA8IN108™W1it he bypass sl eeve 100 as il | ustrat edPOY/USLIBY/035143

11, the tool 256 (FIG 8k is rotated relative to the
bypass sl eeve 100. As the tool 256 rotates, the

distal portion 262 (FIG 7) translates axially away
fromthe lock ring 104, and the 1lock ring 104 expands
radially into the lock-ring receptacle 252. The

bypass e@levei thg blewept a@ven%ESDrislmuiesedl bper trendellhmser assembly 214,

as S0 PSPt Pt SBhe Eﬁq?%?es%s?a‘?@eﬁéf’ei%%éiéq%?@%@@ seals o
the bybé"@s él@@lﬁe ﬁOOFaﬁ@ﬂne by‘?’pd&tsié&i@ 6d gbﬁefa%%éa% t@rtﬂe tSbing head

bi ased radi a ylnvvar rmn recetace
224. %a resq{ltm)‘@s&@m’erﬁnbwﬂwﬂt@tthequélrla@@@eralllyl aﬁa@iechwétbe kymoving the

s the first step in an exanple of a
bIOWOth p?gg%@ %%ﬁbf or fracing a well illustrated by FIG 12.
In this figure, the process for installing the bypass
[0062]s| eNggt, asrad Iréxs br athed flay- ri@m(edé@wpﬁﬁérﬁns cogplatilio tige Weehead

TR N SR
couphrg%grggf@hg &l merﬁ%o'th%ﬂéﬁ é‘bﬁgg?fh@b\/%%?ﬁ st&ﬁbi?oiﬁldniustrated

ressure parr genera
in FlG.theAlsmetw HipeesiatetDthe &ad tieleenby padsdes Valesse 0l 08ps that tend to

confind stee K Baaeikinee] avenathli P 4 BbedEs arodPisd apg! 255 Next
the pré@%b?@béﬁ@@%gs tdyeoviy Pr@ﬁﬂihepéﬁjé%@ts@ée\?s%o [4206%dtrated by block

Next, a frac tree or other frac-rel at equil rrent IS
282. Refnpyvied the prerswie baiEI@55a58 e iMtlydepassiag anbthﬁttmcdttbwugh the

rac ey PRl exdngioR B iaRe Ga0Aene Plssdt SRalBy 2Bidrom the

bypassl\@tbbh@aﬁoamlﬁ@ ti2dépl inl arabodiheshts ||rfb0'r_‘ﬂ)@~atu4? ths edddiment of

appreci ated, the frac tree may include valves or
FIG. 2ct§63aﬁt'h@¢att%h@e\ﬂ@es cemandd O&r@% @0&in praveet he bipagy sleeve 100

ssure barrier 255. Next,
from rd"}% d; gﬁéﬁ%é %&?ﬂr‘@g?ﬂ% 5?)5 renoved fromthe bypass

sl eeve 100, as illustrated by block 282. Renoving the
[0063]pr e%fs;emerm:a/drrg e 28Ssueypamet 888, hadamendpoiehers ihdliid

commygiéailiadhg histieliod GadRa2t ancdhs a0 el #5 lswated by
block ZH4eEXE dd8&bd A, ‘fﬂ&bﬁwgﬁh@l@deb 'bu%‘?ﬁiﬁ@ 'a'\'ﬁﬁ(ﬁ ﬁwto the well at a rate

i ncor @a@r ating the embodi ment of
sufficieahta eleyatat donndeld pessuts @mrzljfracwrmybmgameaprreoiemrmatlons

This acggﬁ@rb ég %écgeé}%)? ?ea?urje%oof t?]é %Vpégé glte'egg 1W0tdhestcﬂge8 "Bove With
reference to FIG. 2, inter alia. Because the inner diameter 180 of the bypass sleeve
100 is greater than or generally equal to the diameter of the production casing 220, in
some embodiments, the fracing fluid is believed to have a relatively unobstructed flow
path into the well. During this step, the bypass sleeve 100 protects portions of the
wellhead assembly from fracing pressures, which may be greater than 5000 psi, 10,000
psi, 15,000 psi, or larger. In some embodiments, the bypass sleeve 100 protects
portions of the wellhead assembly 214 of FIG. 8, e.g., the tubing head 224 or the joint
between the adapter 248 and the flange 240.



[0063] After renoving the pressure barrier 255, the

frac equipnment is in fluid communication with the
wpnrogumsioon casi ng 220, and the well is fracedpCags2009/035143

illustrated by block 284 As descri bed above, fracing

i ncludes punping a fluid into the well at a rate

sufficient to elevate down-hol e pressures and fracture

subt erranean rock formations. This act may be ai ded

by features of the bypass sleeve 100 descri bed above
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o the QrRiretineue L RO A b e iy bresoybaess (HPERiorty pack 208,
and th@ RSNt drBaentePB80 B8 b, chkRtA89 tre@% reih2tafl8d oPshe v%lihead
I n sonme enbodi nents, bypass sl eeve

assem@}yozg%tag, iHpgratedhy eck 2R0.wel I head assenbly 214 of
FIG 8, e.g., the tubing head 224 or the joint

looss1;0 5y /0% BEAR 5600300 458y k FBBRFHRIneFtassurs Ryier

255, a$ iswatdd by beckRregs 1@6[88 baryrin l&rhléﬁﬂm Sgd%lswmbl rrhweg i$ nfustrated
t ass ve as illustrate oc
by FIGI 13 Jh 8 e vt 00 1o 208 1 Thgaahg arkealq e bypss sleove
2
100 Wf?%rlrh'e ntlzr%'{_’at;d?'f:(ljé{ﬁ@@s P@é%hagl dShﬁ}dérat%heH[bggﬁgé gl'e%'(/ejg)@ rom

rough the frac tree w th one escri
rOtatin@b\ot\hethartdoMﬁeeaﬂS tiga ol 8b6ehnsiasls crotoghe hypabe sigees sliide the tool
ass sl e of , t.he

0.
256 ref P 18R rioo, i O nE BB eReET ParlaNias 6 SripBsatpbive with
refererfietot e, [ evneby @rs@wgafgwg tRafos ru%@bnlff@tnﬁmﬁe lcReirgSreceptacle

reinstalled on the assenbly 214, as
252, jllustrated by block 290. [0065] Finally, the bypass
sl eeve 100 is renoved along with the pressure barrier

[oose]tzﬁ?cs)ngé gﬁ'pé !Iogﬁtrgingtﬁ)ql |Q¥eRJrﬂ§({§l %@fer cﬁﬂgre‘%&j 'rp{bé%'fcthq tool 256 is

forned™i's |

pulled gbnsradipizoddillyempivart torigowlith 266 b'yﬁaﬁwlead@dObaak|II®18trated by arrow
ile the anti - ta% devi ¢

294. Thga il oTaevs Rebe RNyiaionotadaes 106aAgRe biases e ant-
rotatior? ?ﬁb&% 97 Qgénﬁ@t th@%ng%%@atw?ﬁdé’rfac%% 542§ﬁdttﬁ'é ?@ﬂﬂtl@gﬁ‘force

, bypass™ sl eeve b returns
against tifta(topmmyn s0daces 20ve remmpseedbednposiatioomembete$@7 irbda cavity

e wth r eto F t hereb i se in .
202, o i8eRsle P o6k Z000m At Rindoy B Eerath: Beracthd the anti-
rotation members 197 allows the bypass sleeve 100 to translate back through the
blowout preventer 250 and exit the wellhead assembly 214,

[0067] During some embodiments of the fracing process 274 described above with
reference to FIG. 12, the bypass sleeve 100 and the pressure barrier 255 are installed
generally simultaneously and are removed generally simultaneously, e.g., in a single trip
of the tool 256 into the wellhead assembly 214, One-trip installation and one-trip
removal of the bypass sleeve 100 and pressure barrier 255 is believed to speed the



252. [0066] Once the lock ring 104 is returned to the
conpressed position, the tool 256 is pulled generally
waxie/1og7oapwar d al ong with the bypass sl eeve 1007/U%2009/035143

illustrated by arrow 2947 The upward novenent of the

anti-rotation devices 106 and 108 bi ases the anti -

rotati on nenbers 197 against the anti-rotation

interfaces 254, and the resulting force against the

top cam surfaces 204 recesses the anti-rotation
fracingrerdoess 2Y9 7elative tcefraemgtgroc@@sés inevimceds pesshe barrier 255 and

il r at ed arrovvs 296. Retracting
the bypﬁ%s gl%leye 989@5? 5 'Mfﬁeﬁ*@ai ? YPPows the bypass
sl eeve 100 to transl ate back through the bl owout
[ooespr eﬁ@?ﬁ@r dghAg @REcendrt oﬁmné@lnw&ﬁﬁeﬁwrmé Yraéth process 274,

During sonme enbodi ments of the fracing process
the wellhaadi aseemnbl Hhbgeawlavive instededtical is adepied tozontais fluid in the

el TR BB EY Gt B et AR TR MR Ao ucontines
fluid toqeeaml dyrireg pﬁ;ﬂtzbﬁ@@@ﬂ@ fraciag®rocéds ¥ Higgl whehite figlcing tree or
he tool 256 into the well head assenbly 14. One-tri

P
the bqug»tthr%qnt%f@%ar%ﬁ%tfﬂﬁﬁaﬁedr TSV BIDEVEHE esgdlowouts.

sl eeve 100 and pressure barrier 255 is believed to

[0069]5 PERL bpsaé@snég@@/@ é@%%&mﬁ’ééf bHSG00N 3R 40 T m;{cg%‘?it Egd 2 has

process 274 relative to fracing processes In
an mtqgmteshaﬁaax@anestramtﬂ% edock heg by)ém Istleeing r&0fpiacke 124, but

v QARG B SRR ot el e S8 o o
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that is adapted to contain fluid in
separat¢ slasvevesiraipt 8d@nter 250 i's rermved The pr essure
barrier 255 confines fluid to the well during

[0070]P°" HAQURCOL LR ih{ 26 Bl Qﬁ@@?ﬁ?ss?&é u€ 3821088 iy of the

fracing tréee or owou eve
same fieagirab Iaedhe bhpsasd slebed i1 emejbgcobe@@boee blaewordisgly, in the interest

of the GBS {oAUBIRSEINaY SEEnaH AR 4SS Catlod grale sesneference

t
rumod; S84 D o, Lok b B8RPl RO o s wetnesa
assemhlyn3dhthad iraluetbssinasy ef thestasdines. ofAhe eoeahm@assembty_tm 4
oesor SREIER SiokSrsaoilF 2 S0apY s el ol rEdIER 7o Leed o
|dent[fy3%%turbg@ﬂé}]ar$ n%lrﬁR/Vsﬁrrf lgﬁbéﬁ\be@n $RAvandabhesRARS 214 and

| eeve 304 include rmany
300. Th|s convention is followed throughout the written description.

[0071] The illustrated bypass sleeve 304 is impeded from axial-upward movement
through the wellhead assembly 300 by the sleeve restraint 302. In this embodiment, the
sleeve restraint 302 includes the previously-described lock ring 104, anti-rotation
devices 106 and 108, lock-ring receptacle 124, tool interface 126, and many of the other
features disposed near the top of the previously-described bypass sleeve 100 (FIG. 2).
In the iliustrated embodiment, the sleeve restraint 302 does not include the pressure-
barrier interface 134, as this feature is disposed in the bypass sleeve 304. In other
embodiments, the pressure-barrier interface 134 may be disposed partially or entirely in



sanme features as the bypass sl eeve 100 descri bed
above. Accordingly, in the interest of the econony,
wohetdmatoar es that are simlar are identified wctrhustéve/ 035143

same reference nunber asygvas used above. Further, the
bypass sleeve 304 is installed in a well head assenbly

300 that includes many of the features of the well head
assenbly 214 described above with reference to FIG

4, so the sanme reference nunbers are used to identify

the sle‘eaatrasteamt hae. aoallgmeqdrbysu&emdrﬂér 283 weesachibpe pressure -barrier
ead asse Iles 214 and 300. This convention

mferfaﬁ%ﬂ |32wébsqrﬂ$ & imenise thi pleexs r%%gaéraﬁ 4 bas a[%@w]er 306 (e.g.,
h I
a minirha$n Pfanﬁéﬁbpgﬁﬁtg\slgé(n@%fﬁwﬂggﬁgng’%ﬁ3b§ di wgg‘é%swé)%ﬁnyer 255,

axi al - upwa e wel I'he asse
300 by the sleeve restraint 302. In this enbodi nent,
[0072} heTh@B@@\ye regisainbBOR iRgWmél bides! 4 inea split view, with each half

re cribed |l ock r 4 rotation
depiotfigitaen) Sa08R ! IS Serdt feftdlf Juamdidad R thgJag 256 i the
right pbhicerdrauei. 126ihex08] 256 o é?’pﬁﬁrailrfr@@éé't@@l%osﬁmn leaving the
osed near the top of the previously-describ

lock n%%ﬁggﬂ Hecexpanted Rositan, 2nd in the tellepqrtipg o .Fgﬁeafl the tool 256" is
shownﬁﬁ%ofgl'}lggggggég@oéﬂﬂﬁﬁ\’&)rﬁ rs;sgigtﬁmfgggk Fafrg&t% IQQ% gbwgcted

arrrer-in
positions di sposed in the bypass sleeve 304. In other
enbodi nents, the pressure-barrier interface 134 may be

10073l TR EorBPad s g i BBelorutl 86 slegia esBAIN 962 includes a
flange B10QWat ARRLBSHH & BB Rks dRpvBdLeari Fllﬁﬁjoratcﬁd flange 310 is

pressur e- barrler interface 134, In sone e
generallysoscentiie abest the pentsd B xmand gdnanady @asmﬁzb@&rgﬁhapea The

ﬂangeg.hﬂiiﬁ@"%g%gggb n%gﬁqﬁrﬁ%?r' %8 f%r@%ég]aggﬁ%g\gqagﬁﬁ{a%%ner surface
of the ﬂ@ﬁ?%d 8i Mt TREZighge FOWMIsb Mdhlides ééhéﬂf@e@@drﬁac\é':ﬂ\& that engages
each half “depicting different stages of

with logk pigdhpkaieréaserived suitherdbelawiatenaumth ather @l@@ns 25619 wellhead
ight portion of FIG 14, the tool 256 is shown
assembﬁﬁ% ({)artl ally-retracted position, |leaving the |ock
ring 104 in the expanded position, and in the |eft
[0074]porTih@byMssti®vd804tolhehe padseRbsimbiodimsindnoludes a tubing-head

interfadd KPR e e Tl 5 Sathd o g rdde %20 Gha
flange @quﬁatr@ara gg%dbs%aané)agaw irRNsc n’ﬁé}ﬁbéﬂ @ﬁzf%nrtﬁ§¢|téﬁg@ts1o. The

i ncl ude nge 310 that overlaps part o
|i|ustrat§a)¢bt@bmgsinm@t@me i§ & lchsmfeiedduriaangbais@pasgioned to contact

subsecgbeﬁwzlygzlel%ntﬁ%%f:ogﬂt ' Cpg g{?awgﬁlwél:q?ﬂéés%mglx's%oaqn this embodiment,
the tool interface 320 is a threaded inner surface of the bypass sleeve 304 with a
diameter that is smaller than the diameter 306 of the sleeve restraint 302.

[0075] The illustrated wellhead assembly 300 includes focking pins 324 that are
positioned to apply a force to the tubing-head interface 318. The locking pins 324
extend generally radially through the flange 240 in the tubing head 224. The illustrated
locking pins 324 are threaded to two bushings 326 that are threaded to the flange 240.
In this embodiment, the iocking pins 324 include a chamfered tip 328 that contacts both



flange 310 includes a sealing nmenber 312 disposed in a
groove 314 in an inner surface of the flange 310. The
WO 208310 al so i ncl udes a chanfered surface P0a/U20609/035143
engages wth |ock pins t{gmt are described further
bel ow al ong with other details of the well head
assenbly 300. [0074] The bypass sl eeve 304 of the
present enbodi nent includes a tubing-head interface
318, the pressure-barrier interface 134, another tool
the tuﬁ:ingélefadcete%faee Hiddorathef tbma;e shevet Bt aod énd abasmésrdd surface 316

on o3 PR TR o2 L RS 1 Qoove

restralﬁhgﬁi% ﬁgldStHéfbay?%sE Redevik30ROSi tioned to contact
subsequent |y described | ocking pins in the well head

assenbly 300. In this enbodinent, the tool interface
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e tu I ng head strat ocking pins
installation priocestlsichiten t6 Weatltesbribgs aBate hitatrefarentd tetdeydass sleeve

100 o5 2, 08008 bl S e B et A9 R ove
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interface 318 on ypass s eeve nd the
anfered surface 316 on the sleeve restraint 302.
[0077]Th eOn@@ Kie gypasessieeue GRY e popiEpaee invinehveliweasl asasenbly 300, the

oushinG Sl Aol ook td REuBARRS S 5EB 7 Ry PBRRInd e
chamféreel t\peM@agdmsamenmbmg RS Witdace gwghg Holding e wypéss sleeve
a tool with exterior threads

304 in mrveané’@a aﬁ%emﬁ{y&na)%c‘éh%\ﬁ{%veﬁ@swat 3PAMmay ntarfapegwith the
adaptdF¥4s temﬁxg)ggaﬁw?%ﬁ?ﬁ% §Ie%9 assm%@%%ﬁ?%ﬁ)\ﬁa{?ﬂ and the seals

barrier e well
on theisteewe reexnajmaBGZtmapprdthet thecbd)cmﬁgﬁpmnyezmﬁnam feanging pressures. In

some RBbdertEdhB TeR G EL A 4R o SRIE HBarlyHa@raissy e locking

pins 32 frbmr BiEHRREErd, Or i BtHAY RASSORMBBIE the R eQb rEét%mﬁsoiv hay
ot her embodi nents, the sl eeve restraint 30
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omitted ?\ﬁl%tcﬁ,eﬁke' StnBr %')(Br%ls% OtprpIOPtunEtleS for omissions identified herein, is not to

suggest that other features may not also be omitted).

[0078] In some embodiments, the bypass sleeve 304 functions without the sleeve
restraint 302, as illustrated by FIG. 15. In this embodiment, the adapter 248 is omitted,
but in other embodiments, the adapter 248 may be included between the flange 240
and the blowout preventer 250. The illustrated bypass sleeve 304 does not extend
above the top 330 of the tubing head 224, into the blowout preventer 250 or other
components coupled to the flange 240, but in other embodiments, the sleeve 304 may
extend above the flange 240.



[0077] Once the bypass sleeve 304 is positioned in the
wel | head assenbly 300, the bushings 326 are rotated
WO/ i08®1t he | ocki ng pins 324 radi al ly i nwar dPCRESine®3s143
the chanfered tip 328 agg nst the tubing-head
interface 318 and hol ding the bypass sleeve 304 in
the wel | head assenbly 300. The sl eeve restraint 302
may interface with the adapter 248 to inpede the
bypass sl eeve 304 from noving axially upward and the
[0079FkeaFKs. thillubeaslsemothareshbadinten3@2witigh thediyeaks tleave 304
. | ocki,n i ns, 324 from i ng. pressuyres. | SoIe
funotiqrigb e fee Sieike e @Rue 5t ismoadp ey Quigeine bypass sleeve
304 inBfal B8 h¥other BkaH®R of A%dingkd ﬁgserﬁbfhir53§22.4“rﬁé AlstrAtedt wellhead
pressure, or in other enbodinents, the sleeve
assembisBsaingersallyrainilas éo Viee peilnead gsaroblye3il describrd above except

that tIRRTRIEQ RRY el rr@nbBii ok ies 2raitnbl Ass B8 4 prte see
that se2iid 8g§hinBSthicds/paiskistsb eI NThé Sangé 388 oxeataesdiohpé top 330 of

ot her features may not also be omtted). [0078] In
the ukiagrecadiradi ashins|udera $83) ReMBeEede dppwsedit aigsagve 340. The

a4 Yk Heerhis 4o AEBLE 240y BRocgselh WiShHALER R or e
flange @B6tdredare fooditicmecbiohsgal ag‘a'rm’@'t trentster theaeslaptheroydil8s sleeve
may be included between the flange 240 and the

304. bl owout preventer 250. The illustrated bypass sl eeve
304 does not extend above the top 330 of the tubing
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restraint 302, This enbodi ment includes the bypass
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. assenbly 332 u |
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assembly 3dre bypass sl eeve

[0081] FIG. 17 illustrates another example of a bypass sleeve 346 installed in
another embodiment of a wellhead assembly 348. Again, many of the features of these
components 346 and 348 are similar to the features of components described above.
Accordingly, the same reference numbers are used {o indicate features that are
generally similar to features that were described above with the same reference
numbers.



304. [0080] The adapter 334 has an inner dianmeter 342
that is generally narrower than an outer dianeter 344
wof20e@8pass sl eeve 304 such that the adapt ePC334%2009/035143
overl aps the bypass sl eevie 304. Consequently, to
install the bypass sleeve 304 in sone enbodi nments,
the adapter 334 is renoved while the bypass sl eeve 304
isinstalled in the wellhead assenbly 332. For
exanple, in sone installation processes, the bypass
[0082]sl e€he bgpdss siebmeisalslue«duﬁm exighiot tteeads 350 that are configured to
| r 248
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or congli@auatadP4trliorubes WidrhsHrywith Ebmﬁﬁ)heﬂts BEe¥esH above or below the

preventer, christmas tree, or other equi pment attached

threadg @@hénmmr@ggodrmqﬂlwof thedwrpseIsgever346 disposed above
e trE S50 3o RERL Al B PBRS BRe 240

er enb ead
assenbly 348. Again, many of the features of these
[0083]con’ﬁhmw@!lbe&dﬁsaﬂdb@maaﬂ!astsawﬂlbyrFEtG) thieciueiat wnesdayiter 354

confiof QR ISR SRR bB5 280 LB A0 FPE o hgacpter
354 .n@n@es 66 ?h#ﬂe‘nl’ar?'tﬁ"r'éa@% 358 thefoH ﬁﬁng[tltehcﬁl'feé’&ri%dje é'aeggter 354

above w he Sane reference ers. WO 2009 10870
also inpigtieeI8200er PSBIMBSR WithGosRTOWadiByIdestosprewide Basaling surface

i nel exterj,or, ,L,hreads 350 that are configured to
for they@g)ﬁrggﬁlhaeégmggél eeve 346 in the well head assenbly
348. In this enbodinment, the threads 350 have a w der

[0084]out|arop@raif‘@‘t ghe b@@a@@@i@ep@@%@@ﬂﬂ@iud&m th&ﬂ@lﬂhe&b@ﬁ‘sﬁ@mbly 348
46 di sposed above and below the threads 350. This is
with a B@qeé%trﬁf% P4be Precass H\iessriPRe abeypuith @f@@meéa@ 1G. 12. To

install !h%ttgg%%g ,fg%éveoﬁdfé hBe ééé&‘?@@aﬁ%?%' i% tﬁr‘b%d%ttQ?Hér Pﬁ%’s%ure—

emsnt ary structures Inter
barrierwiteHacenpdnand $h&1tcx;b@§6c(sm)mmabowehmﬂ:m 8 hietertdiimgmdsoupled o

thetocd Ay e BB R e A S e B i et
134 ardidipsrebiNal thBevélinaet fisefibly Bes thvoaafthe Bbwout preventer 250,
and the tool 256 rotates the bypass sleeve 346 to engage the exterior threads 350 and
the threads 356. In some embodiments, the tool interface 126 is threaded in the same
direction (e.g., clockwise or counter clockwise) as the exterior threads 350, such that
torque from tightening the bypass sleeve 346 against the adapter 354 also tends to
tighten the tool 256 against the bypass sleeve 346.

[0085] A variety of techniques may be used to disengage the tool 256 without also
disengaging the bypass sleeve 346 from the adapter 354. For example, the locking
pins 324 may be temporarily or permanently engaged with the bypass sleeve 346 to
impede the bypass sleeve 346 from rotating when the tool 256 unthreads. To this end,

in some embodiments, the bypass sleeve 346 includes dimples in its outer surface near



[0083] The well head assenbly 348 illustrated by FIG
17 includes an adapter 354 configured to interface
Wi 206p/10B®1bypass sl eeve 346. In this enbodi menPCTUSR009/035143
adapter 354 includes comlinentary threads 356 that
join to the threads 350. The adapter 354 al so
includes a |l ower portion 358 with a narrower dianeter
to provide a sealing surface for the upper sea
assenbly 122. [0084] In operation, the bypass sl eeve
the pirgd®24 © ;b:m/tcm aredngagemenw»ﬂlrfdwa‘dr despeimsl 32434 ppiy & horgue to the

oypas§BR R erEr SR Eby iEnels 1hietins UndkeranTORHg ) PR pass sieeve
346. RLRAVE 184 ué‘%a‘%@éﬁé‘é@mﬂ%hrrbﬁfov of |%Sf&‘"![@qqgg)ré§sure barrier

t he pressure- barrier interface 13 and
255 (sewbwaboaBdn EIGnBKI 1B ardthemexamplii He tios! interfd aedi 26ois threaded in

an oprige shEsTh SR PR drest R o e et T el Rt o i 256 i
coupledhe thelbybass srese Bakhy3d@thtihrcidghriche shbaveiHt In this embodiment,
reventer 250, and the tool 256 rotates the bypass

once ti¢ ByR@sSBAEEYVD %ﬁg%@@%@@d withdhe @dapiar sdds rBpPrayricoymgracting
fuﬂherlrggﬁﬁﬂsc%fglﬁg alégssc‘gi%vg @Q%déh@agg tﬂeeczr p?r? Ladd¥hg"thacss6
IS [ ec

hrea n-the sane
unthreaﬁgtrlom B oypasswidere g4dbksoatnuing t® h@ta@(trﬁhe@ame direction

) t ds 350, such that . torque fromtightening the
withoup, %&‘% |%%9@@4‘@”%§'@H§% r@t%go:a@gg{eepooggge él”ggh? onagss sleeve

34¢6. to tighten the tool 256 agai nst the bypass sleeve
346 [0085] A variety of techniques may be used to
i sengage the tool 256 without also disengaging the
[0086]by pai§s 14 idesteatsa@nfeamplaof addptesmegipty nmmb@xmnﬂe@zmg the

pressué%ﬁﬁhﬂeé%ﬁo tﬁa Qgg%{er%y/?%%eb%go@ﬁé'rl eorggr%ur{egaamer adapter
360 :n¢m@@§la flohgelaaassing aeMea2é8 uﬁﬁe@@bémtﬂhaasvmgoléﬁ@mary to the

ool 256 unthreads To this end in sone enbodi nents
tool mtﬁﬁécwaﬁﬁl ecariass the bypass SIgeHpIc4s. | The pressuresharrier

adapte? %@ba}ggggrei%l u@@s%@&o%%?f?oo?ﬂé ; 248 ggé O3aid %on!ﬁu a8y %

surface f

mterfaww;th Qhaﬂmﬂal)?% dlemimsedtabdvbefvntfbwe@woel tedi€. 846 he pressure~
reduce un eS|red r atlon of th

ereby tendin
barr'er@g(;i&&% 24ase Mojudes & pepsadTan A RMAIRsemaP that isseanfigured to
[ t i t f
secure%@%ré@%{g% \%égrllﬁ* 2F5|Eg§1 e§6H intdﬂﬁ)r anﬁ?t ﬁfr 33;3 gb’drﬁér adaiter 360.
|nterface 126 is threaded in an opp03|te dlrectlon
[0087]f r dmapiesatinm. dee porssofe-bagias adapteiahtay3soinstatiddame removed

wit i BFLSEP8 o AR A b 8od 1 PHRBS By BhEE KB LFALRY et e
barrier adapter 360 and the pressure barrier 255 is introduced into the wellhead
assembly 348 with a process similar to the processes of installing the bypass sleeve
346 described above with reference to FIG. 17. The pressure-barrier adapter 360 and
pressure barrier 255 are threaded to the tool interface 126 of the bypass sleeve 346
outside of the wellhead assembly 348, and then, the resulting assembly is placed in the
wellhead assembly 348 through the blowout preventer 250 by coupling the tool 256 to
the tool interface 366 on the pressure-barrier adapter 360. In some embodiments, the
threads on the secondary tool interface 366, the tool interface 126, and the exterior



once the bypass sleeve 346 is engaged with the adapter
354, the torque counteracting further rotation of the
woyzoesssdlieeve 346 shears the shear pin, and tReTUSE$09/035143
256 unthreads fromthe Ipgpass sl eeve 346 by
continuing to rotate in the same direction wthout
the shear pin preventing relative rotation of the tool
256 and the bypass sleeve 346. [0086] FIG 18
illustrates an exanple of an internediary nenber
threade @ifearte thgeddeel in mhesameedltmntlohewdﬁﬁwag nstdimtibypdsise bypass
%essure arrier

Sleevesifp VB ANE dLasa e 108 ASE staTh I Jo8e DAl Gadda Unitierf dhe pressure-
barner%@ﬂaﬁt@aa@fs@ frofPimRl '%E%Fé’e\fe%cié“e'rhér?%efbr@@%&ﬁg@hel%éli the

on the exterior of ypass sl eeve
pressuse éa@sru@réﬁﬁatsrreerroveddm ¢he sehéead abeemblyo?&tlﬁjwﬂh &he pressure-

barrier: %faecﬁ%a é%o ?{)Hel'{rﬁtggrtrg%?ee%%ggaﬁgr& | gg?ej%%{,@ V\X\iﬁﬂ a wider interior
diameteg fa@idenssitelyfthfeaded fHrRens eRgHEEd I thbes il ant@@@ce 369.

al so includes a pressure-barrier interface 368 that is

Then, _E!“tﬁﬁ?@ﬂce’@oi wtalgede eresrerpbagnrrasiapien 3&t toodisengagemthe
pressd[rgéz t]llé’rr ac'!;aZPQeroé (Sﬂ?)mo 5@;3: %s%?éé\)eeé%ad‘?g&)? ;}'ﬁ’?he Qppss

era I on, essure-barti er

sleeverti6 em n’msata'lgi \ﬁﬂe:add;ehgﬁgmgcthe\preésdrbeaamr i@ssdaer 360, the
barrier 255. The asserrbléﬁof t he pass sl eeve 346,

locking ﬂ@sp'%?eds@av&e urages-againgitae se@oofatﬁ@ byraspsleeyaride. Because
the terg%rgrﬂoer ln?esrgadeSSGQﬁsrcgﬁ)‘r%%ﬁglly Rk eniivb e k: tc?ﬁ?rﬁ@%é‘e 126,

h a process processes
tightenings tred $@augcktbel a)gq)aststhelpeemreMHereaMptbe%@tmm teidigengage

the présiyFé-BRG bl 360robaRe BBath s BaiB 4o QREE Msgpypass sleeve
346 addlhﬁ!rﬁfe%ﬁar%ﬁerﬂbei ae @é’pﬁhﬁﬁecﬁ'ﬂ?@}éﬁes%ﬁ% bQHIe?'a@%pﬁsfr ddteand the

wel | head assenbly 348, and then, the resulting
pressuge veninn2isanel reswmyedriramédhe walllh aee@sae@@hb?% 31ig reattach the

presou AR eitattdtRitla Bh7 XERS SRR Rl kL dEn Lo

interfaesl 890 e d3bBhedmpis Tplagal adiolnttResd bempbhesgds lmrp;et:ibeelatzve
secondary tool interface 366, the tool interface_ 126

rotatiognd hﬁﬁe”@(@r@ﬁﬁ@ﬁe vayrienadenies 69 apCmresseedaEsn 435 apgplaced in
the weﬂf'i‘éﬁ%s%ﬁﬁ\yaﬁil A oﬁﬁ?ﬁ@e%% Heeto%f" er‘ﬁééee?%é ARl tﬁ%%l'ﬁear pin is

that 1'ns ypass eve 34
shearegrargstivesdrandi tool @aapaets. 360 does not tend to unthr ead
the pressure- barrier adapter 360 fromthe bypass

sl 346, .Then, before fraci | e
1008815, G55 o e LR a8 eher haTelr ot dhatAeichar Praupass sieeve
372, aed 880 Nead e sehitly BRE. PF @88 ehibodiment, the adapter 370 includes
sleeve restraints 376. The sleeve restraints 376 include an actuator 378 and a sliding
member 380. In some embodiments, the actuator 378 is a hydraulic actuator, a spring-

driven actuator, a linear motor, a screw drive, or a manually-operated actuator
configured to displace the sliding member 380. The sliding member 380 is generally
complementary to a cavity 382 in the adapter 370 such that the sliding member 380 can
be retracted into the cavity 382 by the actuator 378, as illustrated by FIG. 19. The
bypass sleeve 372 includes the features of the bypass sleeve 304 described above with



barrier adapter 360. To renobve these conponents, a
different tool with a wder interior dianeter and
wopagiosally t hreaded flange is engaged w th th@CT/US2009/035143

tertiary tool interface 360. Then, the second tool
rotates the pressure-barrier adapter 360 to di sengage

the pressure-barrier adapter 360 fromthe bypass

sl eeve 346. To prevent the bypass sleeve 346 from
rotating when di sengagi ng the pressure-barrier adapter

refere@@&dio Fie 13 @cxké;mtghat un:sso’i?ﬁé errdgodlmeatsgmgte@ eigel 364 istdemerally flat
sl ee Becau the tertiary

near ’ttsgl&gll ef q{@g]ef%{géer%@s gare V%%‘p@@l iging R g’éor elative to

the tool interface 126, tightening the second tool

[0089R.9aT RS loplhaid IBY lsRrarekehindslaps &f m§§t9atb@ rwq:mao 20. The
di sengage @ the pressure-barrier adapter fromthe

bypasgpieeys Ficdenesgiveed ondee Wﬁéh@@Kbasserﬁblefe'ii’é um@ thengirocess for

nstali 3% AP QL FER ORI b A ERRE R T FIG s Tae e clgeve

restraaafésm ckenevedady deevde7eeh bherd Assashwrd343s dTQe the sliding
reattach the pressure barrier 255 after fracing

membggs 3By racially l.nwaf%uat'&taér%am@dnﬁﬁé?elf%BBQ averiapde iOP 384 of the
bypass el bage ﬁ@e?e?)ﬁ‘ge er%hZ%pF?hi'ﬁg the @3?8 sfeg(ré?‘ég’ﬁ ﬁ@ﬁé?\fellhead

conponents$ to Ive
asserrqh;tye@%r dobamoverthadgphes sidéde m@ freesisuemebaof uhershziﬁfg

S ORT SN i e e

|ntothé'&ﬁ@oﬁ%ﬁ“@)@tﬁehﬁdépﬁ@PQﬁO.t°°| unthreads. [0088] FIGS.
| ustrate another exanple of an adapter 370, a

pass sleeve 372, and a well head assenbly 374. In
[00901t h| E'Qarﬁﬂokﬂi-iﬁfé@iﬂs anhEheidxamie 37 aniaseplalei8e anceleeve restraints

sos nGERLKES g VBB ARLEeh AR 524 b PARPREL B, 207> Tre

|Iiustramd3@dap5t§ﬂ1386 indhedercd daherally Ehniusaradiitd 380! iMheasibedd Bdstraint 388
ing- driven actuator, a |linear notor, a screw

mcfud%ﬁ@wk $19 A9l generallydiag @ £-603REBH anc@sigalguRad copnected to
the engégg@h %ﬁge%%%ﬂhbqb%%ﬁggngg t@% aq gﬂgr Shé Hia?yg%%@’?&ﬂred in the

wellhead agsemb8784& inchlat b af thdﬁ&d&pbtedeﬁg rrenber 380 can
retracted into the cavity 382 by the actuator 378, as

ooo1]; ot BB EleRat ThcinadPisr SEhds B RRERLPEEYS & aarer the bypass
sleeve B0k fdea;eﬂ;oﬂeg\m thyd tv@nw&c?Q@@ér%B@?@m ReTifllse94PPid 4319 and

24 re ence to except ‘that in sone

20), the ssbatepR4 diives tf@perwg&@and@mﬁbe &akyririg 392 tewsand each
other, érlrée ﬁ%gﬁﬁw Q%ﬁlgrzlobomiﬁb%tz?ﬁweer%ﬁ Qoﬁtpaectﬁlgi t% Sk ring 392 and
drawing the lock ring 392 out of the cavity 3920. In some embodiments, the contraction
of the lock ring 392 causes the lock ring 392 to overlap the top 384 of the bypass sleeve
372, thereby restraining the bypass sleeve 372 in the wellhead assembly 374. To
remove the bypass sleeve 372, the movement of the actuator 394 is reversed, and the
ring 392 is expanded back into the cavity 390 of the adapter 386.



[0089] The operation of the sleeve restraints 376 is
illustrated by FIG 20. The bypass sleeve 372 is
WwPeoIYi08Ted i n t he wel | head assenbly 374 usi ngPChAIS2009/035143
process for installing tdge previously-described
bypass sleeve 304 in FIG 15. Then, the sl eeve
restraints 376 | ock the bypass sleeve 372 in place.
The actuators 378 drive the sliding nenbers 380
radially inward until the sliding nenbers 380 overl ap
[0092) heFt@P. 3B27dfuditate abyivas exampty of 8Bgpashsleeby 402, As illustrated

oy PGSR Bt BRSSPSR h b semt membe
408, a?a?#termealarf@g@ﬁnﬁﬂém%rhb@ Shd Qh%ggg%t@’ﬁ%%e%gﬂy u$0.

reversed with the actuator 378
menbers 380 retract into the cavity 382 of the .
[0093]adapt diusgated P 6Ye] 24the iRbtiatedibodnte4 impeneraty concentric

avout AR TR BU RERRE Lol Ll B 4B BihG 418 oo
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e sl eeve

i ncludes a enerally annul ar_ cavity 39
shapeq;i d3{9GAYR th@ggwef AeRUAEs ST YO8N thg IBgsmerEte @@ﬁ'emﬁmt&ﬁr 408,
respec 8y i GRaMsE At A pRGhoE BY sfiddE0REL A 428, TP ysrated
sleevermytrhmt fﬁle?]radlmm exietrizd thneallb rm?auﬁmmmytbam diher
t dapt er e operation o
embodaf fhesbBeyS oIt 440 iy b olber ki Sed iglred o
restraimﬂﬁ)é@%evé'n@ﬁ‘(@elﬁ%&d'e?ss@%i}‘/' PrPﬁﬁ’s éﬁbbﬁﬁ’né‘ﬁ' J{beﬁﬂ?gads extend

assenbly 374 (as illustrated in FIGS. 19
furtheraedigdy outead farrmibe bohy 4Hdbasdice aaal rBeszb@rs #h@ andct08, such

9 th II t
et 82 Bo kUL A0S A5 4B BBo B O Ph S BAp G B st
engagé@iiite sibeawiregrdined2®cle. fﬂh@%e@ﬂwé@h&ber@m%f@@@% h¥v8 YWsmaller
I n some enbodi nents the contraction of the lock ri nghe

diametgy thasnihedsraass optE slpave seirain 4Riker i|naa@m¢lentbﬂ@vrgsms@

t £ r e
sieeve PR P58 MR < el T AP By g bR bass
sleevetd? digpas=d béiemItEe%Te?evdlheestr&waﬁent of the actuator

394 is reversed, and the ring 392 is expanded back

100041, P se o, & S8l 8668 A2 AR e0e3 g el 44t Shieacs 430, 2
gro0\/‘5‘6\@'2'?.2_t *é@fd %Wlf?agértére@’ PRESTRE QRYE 4%2%2%%% rg;'e'nké%l gaérﬁ%gonaf

bypass sl eev | ude
to the @anigal mw 412, lopWenay dal sloperber cuved, lauthis mrmacbmmeat ghe threads

430 ar8 %Jeagggb e4é)asrheaoprecf?l On 28RS thsree%lds onstﬁ Ié’eve restraint 420, but in
other embodiments, they may be threaded in opposite directions. The groove 432 is
generally concentric about the central axis 412 and is shaped to allow components of
the upper seal assembly 410 to translate axially within the confines of an axial range
and also rotate, as explained below. The shear-pin apertures 434 extend generally
radially into the body 404 and are shaped to receive a portion of a subsequently

described shear pin.

[0095] Asillustrated by FIG. 24, the upper seal assembly 410 includes a bushing

436, a washer 438, and a compression-seal member 440. In this embodiment, the



[0093] As illustrated by FIG 24, the illustrated body
404 is generally concentric about a central axis 412
warndod/netoades grooves 414 and 416, a channel 4P8T/132009/035143
sl eeve restraint 420, arg a conpression-sea
interface 422. The grooves 414 and 416 are shaped to
receive the | ower seal nenber 406 and the internediate
seal menber 408, respectively. The channel 418 is
bounded by shoul ders 424 and 426. The illustrated

bushirg) £86/kas agjenaiaily t480lar rshhpd%le_desgenemlIﬁtcbhlee:dt&c@rboﬁAMe central
nts, the sl eeve
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;nustra"tcﬁd bﬁ%ﬂ@%?@@ Mﬁdé%%%ﬁ c'ha Vel 4 *b%%* RISEAR Yaq | s'qear ping 446,

i ment rea ext énd urt her radi
shear-pint swertlirks dd/t beidbodgmbeds M&,rthtémiss@ anndrmboﬁorzmdace 452. The

inustrafSf 19 BiadHee 4o i lor bl Forh b came i an s SBies s through the

bushlr@mﬁha& Aee §is§@¥@d hegk fhfé b d“%@e bUsﬁmg 43e 1pefher embodlments
mbers 406 and 408 have a snal dianeter than the

the toql trteddee 6ﬁ4trh@y BReeasothes shapat sm:izms ihreadmelots, or structures

eve restraint 420 has a | arger
shapecgl arre%nggé ﬁ'g Fkﬁbg substantially all, of the bypass
sl eeve 402 di sposed bel ow t he sl eeve restrai nt 420.

[0096] 00Bvithe Thestetapeatsidinese dhe snd@rdias e49é%térméd@merally raclialty
el f 42 t hreads 430, a roove 432, and shear ap
mwarda?h tthp s5eanRin appstupe it/ 4 Jdenslipas Pinfefed A1aybe made of metal,
0 S
p'ast*CéF%%ﬁﬂ&Sﬂi‘* O pR R Rl G o bRk L shgrpins 44
shear whentahtoeaidedbiove strmedhrashdia Bcﬂppd:adas thehbushinga@é. okccordingly,
e sl,eeve

the shapie 3 HAGHBER L BAGDEST AMSARULTIEY b SRETPEAG SrBsIad torque

thresh8AAVEINA3 2n s meIeRBhainants OheiNeal Girdl atch@phedtidon.
aX| s 412 and is shaped to all ow conmponent s of the

er seal assenbly 410 to translate axially t hi
[00971t heT@%H‘MSH@%?dcﬂUlﬁﬁ Waer&%@xteaﬁ@e@péailyrr@ﬁmlIa mward into the

bushmgxzf%a' Iﬁecﬂlsbﬁggélﬂ\%m%“?i tﬁ]{é‘éﬂ[«% borﬁ@% MBea?‘rg‘]t%l% 5&%&3&@ ht-

rally 04 "and are”sSha
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The th srfgd é(reccoonn%p g%rén?aryqo%etthrea S I21t30 on the body 404. The bottom
face 452 may be generally flat and generally orthogonal to the central axis 412,

[0098] The illustrated washer 438 is shaped to function as an interface between the
bottom face 452 of the bushing 436 and the compression-seal member 440.
Accordingly, in some embodiments, the washer 438 is made of metal or some other
material selected to protect the compression-seal member 440 from sliding friction while
transmitting an axial ioad from the bushing 436 to the compression-seal member 440.
The bottom face of the washer 438 is generally flat and generally orthogonal to the

central axis 412, but in other embodiments, it may be sloped or curved.



axis 412. The bushing 436 may be nmade of steel or
ot her appropriate materials. The illustrated bushing
woBod/metoudes a top chanfer 442, a tool interface/ubdehy/o3s143
shear pins 446, shear-pigy apertures 447, guide
menbers 448, threads 450, and a bottom face 452. The
illustrated tool interface 444 is fornmed fromtwo
general l y-circul ar apertures through the bushing 436
that are di sposed near the top of the bushing 436. In
[0099]ot hEhe Gimlstrd'tembmr&pregshm sedimember 440 & 444mpaysdilbieenaterial,
anot her sharpe@r uch as. threads, slots or structures
fatnased

such asrhelgsioms {808 S| TBER OF¢aigr tepdde 9+ Qreaier than 0.25,
0.35 of bw%hbﬁ“tr?ﬁ a‘ﬁ@ﬂgr IBEBtcauts@§ &S @s@ﬁ)edfél&l%ér%g?%() to

enera radi al |nvvard romt ar -
exDandpecﬁlallrf esdﬂm?s ag’anesisehwﬂheamasslerﬁbiyaym:eecampzesefon -seal member
ast | or other ap riate

440 mig have a SR e I SePbeBcisie CREaRY b Banoied or curved

face osRAE sWABBd %o EARANE: aémaaaneeéfﬂehthee@helv@éd Sl ed to
the bUShI ng 436. Accordingly, th hape and mat eri al

e shear pins 446 may be sel ect ed wth a desired
[0010Q]or 6'&%3 Fhaed Rsmemoc%ﬁ ﬁ%pt'qﬂﬁ| wews tBabiiustihatattie byRass sleeve

402 be?@r%?ncpéﬁ%r lﬁé@egg@n rr%gh SRR a? fl@g% CethFSf F\é tl:{e%reed

ers ext y ra
;nstailatlwotftdwehedlfq:s:m A46 436 petate wiihsthe niregide B0, artc:h&B@lttb deuple the

bushirgj: oghei%d?k?ﬂ# o gﬁ/@ﬁ[ﬂ%@?@@%&[@%%ﬁ%@&ﬁ%@%o The threads
430 aEF AR B N PSR IPILS (oL U ooy <o
and thetshaat pinest46, Esteneicantbireygh theosteserbodpasntes 44nk|r@mjrd*ateshear-
pin apqJEaE 4y SPRdaly IS T SR e i Ryprt o Eer ing 436 and

the bo@;bﬂgh ahhfax%ﬁhé@émém Sin4Ai2- emB&@ it epdre Mgéb @54 between the
| enent ar e threads 430 on the body 4

botton"bf@ﬁedﬁﬁ qféee)émelzln@aﬁﬁaoen@m»vesm@r 43%t !m@megeﬁé}oﬂnmgnts the

T T L IS

substahnialgr tfnas:egbae weetprebsionzetl ewniiagelsbeiofe inkealltish ﬂlﬂle guide

436 and tag rn‘gressl on-seal nenber 440. Accordi ng@/
membeng 44shexta POEOYEE3nAHER (aRBBOTIONHR{dBE @roia 432, leaving a

gap 45@rshaprwseﬁq@eémbge#&sﬁérgggrssﬁlgef e e ggrpoae t the

ressi on-sea romsliding friction
vvh| le transmtting an axial |load fromthe bushing 436
[001010 FKiRe 26digmstedes the bpadssnsieder 482 (stalRkinbotMetineddaesembly

as8. TheSAIET WEinead 2 3a Bt S8 It el S5 Ruetter 250, an
adaptef B0 AHNMRAE Subihl HERY 24 STREQRlisthtHadAster YED includes threads 462

2009/ 108701 PCT/ US2009/ 035143
that are complementary to the threads 420 on the body 404.

[00102] In the illustrated embodiment, the bypass sleeve 402 is installed in the
wellhead assembly 458 with a two-step process. First, the bypass sleeve 402 is
threaded onto the adapter 460. To this end, a tool may couple to the tool interface 444
and lower the bypass sleeve 402 through the blowout preventer 250. (One example of
a tool configured to interface with the bypass sleeve 402 is described below with
reference to FIG. 29.) When the bypass sleeve 402 reaches the threads 462, the tool



27 [0099] The illustrated conpression-seal nenber 440
is a conpressible material, such as an el astoner,
WOR&¢%Wa®ia Poi sson's ratio greater than 0, e. @Cr/us2009/035143

greater than 0.25, 0.35@r 0.4, such that an axia

| oad causes the conpression-seal nenber 440 to expand

radi al |y and bi as agai nst a well head assenbly. The

conpr essi on-seal nmenber 440 nay have a generally

rectangul ar cross-section, or it may have an angl ed or
rotates theviegpasbatsever 40 atesngdrapihe thoeagishecwith gl dreads 462, While

ol e B ko e

2ohef . .
as ||ius§r9c2a§gg? IPjg 2B Wr&trlf" FféacE g% tHbé;ﬁE?g% hing 436 is transferred to

the b0dh§ﬂé|thmu|ghrthet8heas h@amcﬁﬁ tReredy ceusipg the @omwmﬂftth gotate and
couple the bushing 436 to the
COUpleD[gotﬁg%Alﬁ%gqgg,gew%ghag%ner ally zero degrees of

freedom The threads 430 and 450 tend to limt axi al

[0010mvwmmtthefthﬁda@smmmzl@@ré Qut&eittarvrﬁaltyOortftl($¥1 eagdygédd4he tubing
pi ns 446, extending throu

th
head %4@3}962#@2 ﬁﬁéwwélsm@uemﬁm 8f RO AN4, %pﬁ?rﬁbw@ﬂﬂtﬂf%%tmg the
1 BERERSL 1pb St 402 L A PR L BV Q8 a orque

that colunttstrlamiss;ftlaerh:otxziuinmarujfac the ttejge Despie gaip céﬁgtdvﬁbwelen rEtnhafmes t8he tool
ttom face 452 o ng 436 t he er 4

contingse bR C o HEaPEat IPHBS Shas a8 AAe il fod SeAT pids dae

fracturb%o%pta%fpﬁ&%ﬁ% TR W't §§'illutsﬂ§té’@6@?'fe4§§ W t hout

substanti al | lasing th corrpr essi on-seal nenber 440
bef ore i nst aI | ation. The guide nenbers 448 extend
[00104]nt Whendhgsbegepuns 24ffaactara, op e ermasgivent, ﬁ@eb@@waily cease

vansriif B8y Ban 0045060 B SRR SIICTHER ot o

bushinghsaippasse sélagve tatlhe bagt abd.edt tis atawe), kiebdsiang @Bl itay be
458. The il lustrated wel | head assenbly 458 incl udes

characiefizeg) asupaiing PegeHwp desneenal reerdg éeia@m taiee bagy 404,
L T o L U

moverrmnttdhmdobdghlngﬁss[é}(gb@%]s (bnfurther |ehgag®$)ethedhreads 430 and 450,
anc B R B b RS ToRELS ik e AR 40,
oiosmgtth@ d%}gpﬁﬁ Ak%ﬁ%\é%dt%f tﬁ@b@@ﬂﬁg 4@8%9 rﬂaﬁvé}g@mrﬁbeded by the

is end, a tool may couple
guide matr@ef%é@ p4tmin ananyedefined by kﬁly@gmvglsée’iae /Afmer sufﬁfmaghaxsal

movenfalfl Re ity BIGRYESH B henind fab BiRsS e cadubfiises dhe

washedes® agam@t el eoymphdsBion-seal member 440. The shoulder 428 counteracts
this force, axially biasing the compression-seal member 440. As the compression-seal
member 440 is biased, it expands radially outward, as itlustrated by arrows 464, and
compresses against the sidewalls of the adapter 460, sealing the upper portion of the
adapter 460.

[00105] The bypass sleeve 402 may also be removed through the blowout preventer
250 (or other equipment coupled to the tubing head 224). To remove the bypass sleeve
402, the tool is lowered through the blowout preventer 250 and engaged to the tool



reference to FIG 29.) When the bypass sl eeve 402
reaches the threads 462, the tool W) 2009/108701
wBQ#US2MA9/ 035143 28 rotates the bypass sl eeveTAB2000035143
engage the threads 420 widdh the threads 462. Wile
engagi ng the threads 420 and 462, the shear pins 446
remain in an un-sheared state, as illustrated by FIG
25. Torque applied by the tool to the bushing 436 is
transferred to the body 404 through the shear pins
mterfaée&@Mt ﬁ'efwbjzhetmaﬂsi“astgtdshee MMEH@%H ] thetcﬁip@sa@dhrecnon from the
le to the wel heaﬁ asse

darect:@xp],Ltér%roj@t@d%mgggstg Al pRs gﬁg Elp%)#t@g 4§§|rpgptes the fhreads
430 arRD8808Lusd [1fs bullifig 4003 Hafddid ARRHP SIAFA BBy Bldal

nmovement o Sreby Chuht 6ract ng
movernenddnby boshinged it m@mem@cmrmsed by the |ga!deymemk:@r 448 and

e orddf PELLNTRR SR REC B BepioBifont A of G632,
moverf@udfene bgbﬁi‘hng[BG r%'leﬁN@ tolthe bb@?|404<i§ IthbBYES bl @ontact between
rotate, elevating shear in the Shear pins 446 until

the guideeme s 488rancuthe top 04 Srag@ovatis2s epdrthe ogy dféegines to rotate

with th@@asfi%% 43@2)‘1@' gefct oﬁﬁ@%?#oﬁk%4%%%§ﬁée%ﬁkem&3dgUﬁo and

462, ape ey Bl hysceisaee 40LanfaRd fiongtHeoddste et witibe pbirdYhe tool
404 and the bushing 436, which allows the bushing 436

extracisghe Hyppas .8@@3@.4\%2 thepudhethsddgvanprexeniani?s0st age, t he

bushi ng 436 may be characterized as having one or two

[001oﬁegﬁl@%ﬂifuéﬁ%%{@t%‘n H:ié! iI§ 8f ¥Héew§ Off'%é%mbig 458. As

ependi ng on reads 43
rllustra@n?gémbypm siceon 48Ads dmmm@ind thermeéhead asbembly 458 along with a

pressuisBAIAS Bt S8 Tt skl Tes SIS T, pOS Pl BRI =
generdliQuabdat hférﬁ@émhgﬁmbme%%@usrw@ahé 4%% Spcfée@ﬁh NPobPes 472 and
gap 454. Axial novenent of the bushin

474, amtéaaxreswrﬁ Qﬁfrlﬁpé@@iﬁa@ﬁfmeTh@dIL@é’a ssuresgariier intarface 476

s formBo AR TR b B p Y PR g ninR ks ome

embod&ﬁém@ #eethregdgon ti@@ﬁtﬁs@&ﬁ@barrt@ﬂ%te@&@@ﬂﬁ@& tRgaegtn an
conpressi on-seal nenber 440. The shoul der 428

opPOSIR IR HDATaroRgR 2D G pypassaieeus 447 or in other

embco‘ﬁﬁgﬁtrseﬁ%ﬂhestﬁﬁé é@g’ﬂ?fx? @éﬁrg Sc‘h'riﬁg dl'ﬂﬁ’é ?%?%{?@ggnterface

476 is configtredt@debyrcaa prssudbBarriando tim)pmssssaebaamiamptetrm@ﬁ.
sidewal I s of the adapter 460, sealing the upper

[00107'?0r1tr'uao;grec.%‘.fsuFehBarr%orI dap{er 4%% also includes a top face 478, a top chamfer
480, and a bottom chamfer 482. The pressure-barrier adapter 466 is supported by the
bottom chamfer 482 resting on a shoulder 484 of the tubing head 224. In some
embodiments, the pressure-barrier adapter 466 is biased against the shoulder 484 by a

bottom face 486 of the bypass sleeve 402 contacting the top face 478.

[00108] The pressure-barrier adapter 466 may be installed separately, before the
bypass sleeve 402, or it may be installed generally at the same time along with the
bypass sleeve 402, To install these components together, a portion of the tool may
extend through the bypass sleeve 402 and thread to the pressure-barrier interface 476,



[ 00105] The bypass sl eeve 402 may al so be renoved
t hrough the bl owout preventer 250 (or other equi pnent
wopt/Bd7itio t he tubing head 224). To renove thechjsasEs/035143

sl eeve 402, the tool is dmwered through the bl owout
preventer 250 and engaged to the tool WD 2009/108701
PCT/ US2009/ 035143 29 interface 444. Then, the too
rotates the bushing 436 in the opposite direction from
the direction it was rotated during installation. As

as degfribetddbusg Wihgef8éncotares, 29.hin smﬂeM$bod4r$1@nw1d1e4&ﬁeads on

the PrEEiES AT BT i 216ORAB 6 e e dad 2l btibe eWpaps sleeve
402, aﬁ@“eﬁstei ?éd“Lﬁ’cdlrpﬁhe%B% &eﬂ%“%aﬂﬁ@ #AB% pb@@ s@e@@‘@%E to the
: menber 448 reach t 3(

adaptejrﬁtﬁﬁ/wﬂmtze tank dascrubﬁﬂ/bﬁbmalm teros ﬂousﬁhmd%e t001 from the
ody 404 is inpeded by contact between
press#rﬁ&aeéh%d%é%%;bggsgdr% and the top of the groove 432,
and the body 404 begins to rotate wth the bushing

[001094361n dhies eniioalirhentsothe hgdaedyedA4ah sendsgesniidiged to secure
420 and 462, and the bypass sl eeve 402 is

the Presisgal DRFiH. (R@ORUAEPS8 6O10RIMGRIc Fes by PSS HEB B0 Includes
MRS e i e

details of the well head assenbly 458. As illustrated,
[00110]heF by 2B Husiralesantlie i exammye af bax) piass tsheevweel 8 thawdl a wellhead

assernfiiesdanin s dioRatedh b Acsn e REl s bridaetiodd Rhafeuvise
conneét@ﬂ%}ihh )édblé{%l#'ﬂf@ﬂ NEREDIR LSt ek ﬂmlr%w ﬁﬁfﬁ]c@s“tﬁﬁea‘i‘!édtl% that

O disposed in grooves 472 and
are Compéeg@aa@!bm ihreads A9 phdbe agapter k. i To tesmirtahegelatnve axial

transla%ﬁhgﬁsr?s%)gé%égﬁ%#@ A@? %fc&gzg@ t%%); %f)er {;T&éqjgﬁ,ttégrb&%gmg 492 also

includdna generaligrrediaregrbsve Bbe thélrie astiye@nhamehe groove 432 described
pressure-barrier 1nterface 476 are threaded in an

abovegpnosite direction fromthe threads 420 on the bypass
sl eeve 402, or in other enbodlnents they are

[0011fhrea Il thet %%a%%@’e é‘b §Q§s BleBva ey :Q%BHh@ét@d 10 a tool
ace i fo

i'nter S con |gure ecure a pressur
by the bashungrdf&'c‘r)amch@vmredsumgbahe brwadapeeentd6850. ﬂrﬁ)thl@?]

embod BB 58 UL B S AR S P s B s Beve o

during é&thiEhﬁor@nbﬂfo‘f Mﬁﬁamrornl efo ashaptias mﬂe@@ht ﬂﬁé@lﬁ!@@ﬁﬁ&ﬂb@b@ 448
bottom chanfer 482 resting on a shoul der 484 of

slide tCt HT@ t@@kﬂfl’ﬁ@e BEQY e300, at whiehpoingtisoapae A4 hange from the bushing
492. TREAAPAE sﬁ%ifeb‘f% RABREFG (108 the oRp 3RS AU 8% tnd BSapter 466 or

sho
some other portion of the tubing head 224, such as the shoulder 502. In other

embodiments, the body 404 is not supported by the tubing head 224 or the adapter 466
until the bushing 492 is partially threaded to the adapter 494. The bushing 492 is
rotated by the tool to engage the threads 498 and 496. As the bushing 492 threads to
the adapter 494, the bushing 492 translates axially relative to the body 404, and the
guide members 448 translate axially through the grooves 500 as they rotate with the
bushing 492. The bushing 492 continues to thread to the adapter 494 until the bottom

face of the bushing 492 compresses the washer 438 against the compression-seal



bottom face 486 of the bypass sleeve 402 contacting
the top face 478. [00108] The pressure-barrier adapter
WORe0E7Me i nstall ed separately, before the IpPEpams009/035143

sl eeve 402, or it may be gdinstall ed generally at the

same tinme along with the bypass sleeve 402. To

install these conponents together, a portion of the

tool may extend through the bypass sl eeve 402 and

thread to the pressure-barrier interface 476, WO
memb20090 1@&A0ith R@Fpﬂéﬁﬁﬁ@%rﬁ%@#ﬁent%e&&xsﬁmgmeMbGéMS the

f t FIG. 29 t
compréRiBaiSen feri AUCAGRIRS e ShobIS dEer ARt Bvaoggrabsion-seal
mem b@P@@@ iBahhe réd]élﬁﬁ@éal‘ﬂ’?é)agéeﬁ n_%f'ﬁ chyBasRIgoe W@ad%ﬂémgzl

an as a result n these odi nents, threadin
pass sleeve 402 to the adapter 460 with the tool
[0011 QiesEfJ ireE@vBdheWyaasos eeve 488 othentopt isagattachacoiel thedmshing 492,
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and 4383 AQ@W Bushlhg M%Wr@a@@frbﬁﬁme ddmﬁ@rf@@fthé @@&ﬁ; members 448
di nents, the pass sl eeve 402 includes th

both “Hﬁ@s@rﬂﬁ gapaieis érfal'm@w&aqumh s g¥aNEPURb RIorg the guide
membé?sf%}@%fcﬁ ﬁ’le"_fbﬁ‘o the %r%%%%oﬂtr% th@%%é hysthat  disengage, at

anot her exanpl e o ass sl eeve and a " we
which psisé i jood 8ids thmbydmas @mamw tha bbesihgr®24 Rs tre bypass

t therwi se connected to) an adapt
sleeveh Rl aotad Srp i Dl oo N E P BT ST AT S DHRB AR BSt 448 rise
I er
fo the ”S’*?f HEFOSRTBOCIER Bobddy MM flfigs oM 0 BhiRass.
ese conmponents 492 and 494 as they are coupled, the

[0011C‘duslﬁn qigeusmbgdgnentsnitiedbeaads 4h e beydzanawcéon@h@mng head

224, 25004 k2 80835 KA N5p SRR R HERE B St inout o

adaptdbﬁ%@ﬁltﬁ@\‘o?pé@@sleév@ ﬂeeeﬁéﬁﬁets@lﬁ@ott@@by d9¥néd Beher component,
bushi ng 492 and | owered through the bl owout preventer
such agdpe bGveyliyeventsbd ahireer oed EHERIMRE oo npeineLhediments,

the po%bﬁ’é‘b e ér%%Vé 29p tﬁw'geqlﬁc%{ i Sr%refz‘x’semda?rg% FBVe'r&an%\ﬂth the

niti a tion of 1 nst carry-t
groov@tﬁfﬁ) gmamuenrrenblanﬂaetém{a‘ th8|btﬁ6lﬁg)49216.nﬁ Olpe gﬁadehaegttmwas

500, at ich ont th ngs fromthe
exteﬂdmgsgc?rg%aw%dla %UM% ﬂ{ee éﬁgé‘H s | owered until

the body 404 rests on the adapter 466 or sone other
[0011 4gormlep rzgosﬂuétrmts bl @nfifadf 3280 S04 BodFyUrBE 16 HRYhIAek bypass

I n other
sleeve 488 and the adapter 466 at generally the same time. The illustrated tool 504
includes a shaft 508, a guide aperture 508, bushing interfaces 510, a sliding member

512, and an adapter interface 514,

[00115] The illustrated shaft 506 is configured to extend through the blowout
preventer 250 and to support and rotate the bushing interfaces 510, the sliding member
512, and the adapter interface 514. The guide aperture 508 is generally complementary
to the horizontal cross-section of the sliding member 512 and, in some embodiments, is
shaped to allow the sliding member 512 to translate axially relative o the shaft 506, but
not rotate relative to the shaft 506. For example, both the guide aperture 508 and the



enbodi nents, the body 404 is not supported by the
tubi ng head 224 or the adapter 466 until the bushing
woRed/gspartial |y threaded to the adapter 494. pThars2009/035143

bushing 492 is rotated yp the tool to engage the

threads 498 and 496. As the bushing 492 threads to

the adapter 494, the bushing 492 translates axially
relative to the body 404, and the guide nmenbers 448
translate axially through the grooves 500 as they

slidingrroe atoer ®i1tha)hBavé)asgénﬁgalmctamlwtﬁiaipegar%ﬁwe other non-circular
i nues to thr he ada ter 494 until the
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n the opposite direction, un-threading the
from t@%éﬁ%‘ggog and 496. As the bushi ng 492 un-threads

fromthe adapter 494, the guide nenbers 448 both
[00116]ot iat thiseerdbodiamsitathe laweapbstionpyiehd stilingugdmbbes g2 couples to

the adgpT dBBUOUGHG KIS Ta% LS o818 a2 £96 ClideRg ages ognerally
mrcuiaWPr\é?ﬁb&%ZE célgrﬁe&@@ heLélchﬁ%ass Qé’rp@‘?’cssﬁéf‘?@‘é?tﬁes@ir&}far member

he bushing 4 sl eeve 44
024 ro@tess whéuetshdaogghember Enamgt Vp]t?eme“l@t(mgrééﬁpf tehhativguireedom.

some {REBERer S dneiifhac st e Shstitel (B0 H9adstn 2 Siosite

d:recticm Ematwwf@@wrﬁﬂééds hbe ohhh@@:%hﬂ»%@@m@% @isBROSE theOBushing
he tublngan 224, and the bypass sl eeve 488 may be
a

482 is ﬁusa@e@ tithsyadanset 494 e msiaptarinierigoetiidt isweseralapt er
smulta‘i‘%%usg%netb@g%égﬁ@ﬁ ttﬁ(—le ggégﬁl}ﬁgqﬁh%ﬁyﬁmﬁ t&@%&%{ 506 is

transmiétdat @Cthferﬁdmgomembﬁn 51 tthasdhr 1ee. gLIKme Sp@ﬁu@mIMsﬂhe
ions O t he qui de ne

t he posi roove 500 an
adapte&ﬁ@eﬁa %'é W@M&rﬁgaa%q%w the @%@teg%@v@ewglr@ﬁnamh%@é? slides

[ r eé}(g” ui de nenber 448
generaggt%lgﬁiﬁl?nu gaéﬁgﬁggpénpggll gcﬁ%a outr%ar dngromthe body

404. [00114] FIG 29 |Ilustrat es an exanple of a tool
[00117504F €0 130i ifustedes andiier aixhntdhe obg peisssursiteeier addtand24 and a

welihe%cﬁlgﬁgéjﬁg{ye%eﬁ 6@1' tﬁéou%mggaf#]é hrt]aeprse%ggre Barrler agapter 524 includes
a tubing-head interface 528 and a tool interface 530, and the wellhead assembly 526
includes an interface 532 that is configured to couple to the pressure-barrier adapter
524 through the tubing-head interface 528. The illustrated interfaces 532 and 528 are
generally complementary threads, but in other embodiments, they may include other
structures configured to secure the adapter 524 to the wellhead assembly 526, such as
the lock ring 104 and lock-ring receptacle 252 described above with reference to FIGS.
2 and 4. The illustrated tool interface 530 includes notches in the upper outer diameter

of the pressure-barrier adapter 524,



i ncludes a shaft 506, a guide aperture 508, bushing

interfaces 510, a sliding nenber 512, and an adapter
Wonperfame 514. [00115] The illustrated shaft BO®/S3009/035143

configured to extend thramgh the bl owout preventer

250 and to support and rotate the bushing interfaces

510, the sliding nenber 512, and the adapter

interface 514. The gui de aperture 508 is generally

conplenmentary to the horizontal cross-section of the
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eper[ OOletf6] In this enbodi nent, the | ower portion of the
sliding nenber 512 couples to the adapter 466 through
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ener al | mul t a eousl
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may be formed of low-strength GR-B7M studs with 80 ksi yield-strength, or GR-B high-

strength GR-B7 bolts, or L7 105 ksi yield-strength bolts.

[00120] FIG. 32 illustrates another embodiment of the present invention. The
illustrated assembly is again similar to that which is illustrated in FIG. 15. However, in
the illustrated embodiment, the bypass sleeve 304 is associated with a removable
bushing 532. The removable bushing 532 may be removable from the bypass sleeve
304 and, as such, may prolong the useful life of the bypass sleeve 304, as described in
greater detail below. A radially exterior face 534 of the removable bushing 532 may



[00117] FIG 30 illustrates another exanple of a
pressure-barrier adapter 524 and a well head assenbly
wH2609/108700hi s enbodi nent, the pressure-barrier ratapst@n/035143

524 includes a tubing-hegd interface 528 and a too
interface 530, and the well head assenbly 526 i ncludes

an interface 532 that is configured to couple to the
pressure-barrier adapter 524 through the tubing-head
interface 528. The illustrated interfaces 532 and 528
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ressure-barrier interface 476, and th
embod} g3t (S IBAPY R bTHEIS SA B A0rateadapRETInePaliar & the bypass

o . _ e
soowoi IRGhgE bOLACHTER i), e SRR BRI iy b
locategtavardiibe tAB0f the bypassaidewendD4. hireaitied ob thexchemiboginents,
roverB245L g A, MR 8 i L8 e

304. (or sone other bypass sleeve, such as one of the
ot her bypass sl eeves descri bed above) is installed,

and the fracing process 274 descri bed abgve with
[00123] et larganesal herieaoveRiehyshipg Ssermay hedonfigorerbio mlgthe
i a t i f interi
pross T8 LAl 6 A0 FR0PL TR0k, S AP 8 grio volume o
the rermdnagblsvbushing$32. | As buelt,6d thaillbsBatetbembodimemggne pressure-

. _pr.essur ncouptered during fracturjng, t
parrer] 8 ar dPAdn AU LR Iod 81 b adibaT AR a1 LM EEOVaDIS
. I a I . I .
oushinB3CEL T3 g1 898 AR AT, Bl RSPl g
forces gwydrbeyeriadhon ftke bypass sleted 36dbddonesspeciiidady anhehewer the

pressugqe B%ﬁ%?gggg% télirsg ,Af%?éjlpé%égr'ﬁ 88'2 :fg%tvivger? th%oérte%rsr]urseqﬁgﬁ%? interface
134 and the pressure barrier 255 may be subjected to these axially upward forces. In
addition, the corrosive nature of the chemicals used in the well may adversely affect the
long-term performance of the threading 544 between the pressure-barrier interface 134
and the pressure barrier 255. However, in the present embodiment, since both the
removable bushing 532 and the pressure barrier 255 are removable, any component
wear will be limited to components (e.g., the removable bushing 532 and the pressure
barrier 255) which may be replaced more easily than, for instance, the bypass sleeve
304 itself. By limiting wear to these easily removable components, overall costs of



certain enbodi ments, the annul ar recessed portion 331
may be disposed in a top surface of the tubing spool
wp2409/10870some enbodi ments, the recessed porti omC3I3E2000435143
be machined directly intags | ower flange of equi pnent,
such as a BOP or a frac tree, that can be directly
mounted to the tubing spool 224. Advantageously, the
bolts 333 nay be formed of | owstrength GR-B7M st uds
with 80 ksi yield-strength, or GR-B high- strength
producRrBRiapbktreduced. Lih A@dtiks, thgil@gtestr pafidimdralet of. the bypass
eﬁ@éé}%’ FIG 32 illustrates another enbodi nent of the
sleev BENPHPYEHh. The illustrated assenbly is again
simlar to that which is illustrated in FIG 15.
[001 2310wea@m of tHa bﬁda%slsiaée»@tsraﬂcﬁ&e%ﬁ@@w%? adhPRrOYRASSe
sl eeve 304 is associated wth a renovabl e " bushi ng
constreged tTihe & Bildveiblc® v tEntg THe Mimkpu menﬁ@m@mmterﬁafmch of the

ovvas A RHOFR 78 E o0, Ao RSl B BAP BBy o
to or Ieg‘geaatr@h tHeldrirhefeelophe Procrdiieh bisiayten @& shaes BFAGODR). For
32 may WO 2009/ 108701

e renovabl e bushin
exam?_é%w S8PB0Ne3gHEN s 3he; KNI MEE GABEHT @ﬁﬁeétaéréamosiseents may be
larger E@ S6hPRE, GhidR dﬁt%%ﬁ%ﬁﬁés@% )Ehm £ %ﬁ@%g%@%@lnﬁ'@ed to

is configure geelrel
full-bosd emremn3 @ thevdeticebelesedbed abd.formi ng a seal between
t he renovabl e bushing 532 and the bypass sl eeve 304.

1001245 cGiien ekt PhEY S RBOSIET GRsh g 882V4 Riay b eoniaured to be

extracbél'bté“!h@o@d}ﬁa *E)‘i’diﬁé@t pﬁb@@ﬁt@r #op) 'oF‘ oﬁéﬂ@quﬂﬁﬁ@ﬁﬂ éB‘-?ﬁptléd tda tubing

prn may be used [imt axi a novenent
head, $t&fb@&@|f@0dmphg c@agtm@ Heevén t@seﬁérm;gdsaB@P extmt@ble

ombocidniT U sl 8 BP9 5,55 BHkhd ReBy B2 B A%k e
adapteh8desditeed gopnablag duighharellp3duaty deedovanate atiarddier of the
sui tabl e axial location within the bypass sl eeve 304.

blowoutfyreyeryenpicether gavipengnticesplest tedhe s&ulkibainesst Farkxample, in
f
some e%rﬁg%lﬁ%liﬁs,%é %%g@%gl@%@?@i@% ttf%i’?’? %‘%@n‘ﬁg%h%qnttgss inches.

ypass Sl eev wever, in o
Again, tthie is eobivedlggebuttat montiRBmenis e linhicshtoetthr s ylmBOR-betractable

. 1o f the by ass sl,eeve 304. In either of these
Vers'orbﬁw‘gfc;g?ﬁi?ﬂto@,s GliRG2APVEe renmovabl e bushing 532 will
be renovabl e fromvmthl n the bypass sleeve 304.

[001 25{(1:8%3% Eié&lr?gﬁﬁ%@maﬁ be shsEptdl f PHNisNAcaFdali®ys BSd
alternative forms, specific embod:ments have been shown by way of example in the
drawings and have been described in detail herein. However, it should be understood
that the invention is not intended to be limited to the particular forms disclosed. Rather,
the invention is to cover all modifications, equivalents, and alternatives falling within the

spirit and scope of the invention as defined by the following appended claims.



pressure barrier 255, such as a backpressure valve, in
place within an interior volunme of the renovable
WoLOB/ Hg7@32. As such, in the illustrated enbodiOrarsgny/035143

the pressure- barrier intggface 134 may be | ocated on
aradially interior face 542 of the renovable bushing
532. Due to high pressures generated within the well,
strong axially upward forces nay be exerted on the
bypass sl eeve 304. More specifically, whenever the
pressure barrier 255 is used, the threading 544

CLAINgSt ween the pressure-barrier interface 134 and the
pressure barrier 255 may be subjected to these axially

1. upwArkyphes cksevel for temiplhraiyrisolatieg porticrss ofen wallsad afsembly

t he chem,cals ysed in the 1 may adversely affect
from Py GUr G G B 1S WRRES SHeveIRO IS ng 544
bet ¥eRRAtS pERS Bo8y lﬁglgsrn &f tdori‘kﬁérffﬁtgé? virdeirPMe Bd is rated for

_pressure barrier ver, int present
fluid peasisoth gieater thand®0bqidh t he renpvabl e bushing 532 and

t he ssure. barrier, 255 are renovaple, a conponent

wea? R0 TG BPRRY Bh1<B3T paBh B L BoRSM he

r engy ahlieoidhi diideSeodied I BRHS WirelRahE i@iti-réBRibn device

whi ch may be replaced nore easily ‘than, for instance,
COmprSge: bypass sleeve 304 itself. By limiting wear to

t hese _easj ; e : | ], . costs of WO
2000/ T08302 HEERS S0t 3Ry B Boten "y be
r educeth. arlthraagibn membdriigadangwhe frenpeid D@dj@g@ﬂw@fedﬂhﬁtt
bypass sleeve 304 may be inproved. [00123] Each of
I“emb?%e bypass sl eeves and pressure-barrier adapters may
be constructed to be a full-bore conmponent. The
m ni mum i nner di anmeters of each of the bypass sl eeves
2. andT ine bgpasesibare iobclaaddpvdreseidabe minkiedisaivovies niper klees not

subs AR B Y R e bS8 e bes P8 peo St Basea.
exanpl e, in some enbodi nents, the m ni nrum di anet er of
certain enbodi nents may be |l|arger than 5 inches. This
i s heg bypassugigese of elsadh whenein thedantlirotatios member comprises a

v o L bt ol OB R P BB oot to the cam
surfaceniposl b gpmecsalieseidlipadwaprRvemenhof arnhh@usetdon enditber.
extractabl e through a bl owout preventer (BOP) or other

equi pnent coupled to a tubing head, such as a frac
tr §y{' . .pese t hrough
4. B@e&eézwg%t a lFé\t’éTgfr%%gﬁﬁérV]\}ths%,réiEhe maxi mum di anet er of
t hahbypalsstesiaee\cesn@isg sphessisy endlarri er
the lock ring generally has a C-shape configured to enable the lock ring to
change an outer diameter of the lock ring as the lock ring is biased by a tool threaded to

the tool interface.

5. A device, comprising:
a bypass sleeve configured to fit at least partially within a wellhead assembly;
and



adapters descri bed above may be generally equal to or
| ess than the dianeter of the bl owout preventer or
WOt 2684/1088Ui prrent coupl ed to the tubing head. F®CT/US2009/035143
exanpl e, in sone enbodi ngnts, the maxi num di aneter is
| ess than or generally equal to 8 inches. Again, this
is not to suggest that enbodinents are limted to
t hrough BOP-extractable versions of the devices
descri bed above. [00125] Wile the invention may be
?usaemnitibbmit'}m d@me)gmp‘redﬂd thheelbypbﬂm sﬂmni]be, a\mbeeeinahé\a?ti~rotation
. forns, specific e i ments have_ been shown way o
devios 3 anBligTIRel orirpeFals RoBasHORYS FORbENEHAb e PG 1 wellhead
assenfi.ai | herein. However, it should be understood that
the invention is not intended to be [imted to the
particular fornms disclosed. Rather, the invention is

to roall i fications ui val ents,. and.. : .
6. Lo BB Plo A Ao i metiibasd sie & s Rt tayit entrely
within theewehverd hoseraslydef i ned by the fol |l owi ng appended

cl ai ns. V[)2009/¥08701 PCT/ US2009/ 035143 36 CLAI VE:

1. A bypass sleeve for tenporarily isolating portions

7. ]?r ?g%bb#&‘éa& AReRLNereld AR BRIRIE %ﬁé@\%disfcroﬂﬁg;x{}r%d to be installed
ui d, the bypass Sl eeve conprising. a generarly

throughubbibatoub pryvemaen sugipted tothel wélkrchaicessewiigy.ei n t he body
is rated for fluid pressure greater than 3000 psi; a
| ock ring disposed at |east partially around the body;

8. an apk Heﬁ%b%fic%?wfj@%ﬁ@reﬁpﬂ#%%atsg s'ié‘@/eqe%yfluiilleﬁr??é 8\ Pass sleeve.

the anti-rotation device co ses. a resi
menber di sposed in a cavity in the body; an

antiy-raqgtatio nber bi ase way fromthe body by, the.
0. 20T BhieoRl M S uhe R e Tiakst SR e Sas g ook Ting.
wherein the anti-rotation nenber does not

substantially extend fromthe body when the resilient
10, nenbee dpyics @hstaimt $,avherein heanti-ragatiorndevigp iseonilgeese to enable

e oyBlsELBLR o PSER! AP R80T 8 0 U TRCB PR

rotatiog eeeicalis yoapleal tofthe ©gpapptieedet 0 the cam surfaces
into a generally radially-inward novenent of the

anti-rotation nenber.
11, The device of claim 5, wherein the anti-rotation device comprises:

a spring disposed in a cavity in the bypass sleeve; and
an anti-rotation member biased away from the bypass sleeve by the spring.

12. A system, comprising:
a weilhead assembly, comprising
a {ubing head; and
a bypass sleeve comprising an anti-rotation device, wherein the bypass
sleeve is disposed at least partially in the tubing head; and
an anti-rotation member extending between the wellhead assembly and
the bypass sleeve.



4. The bypass sleeve of claim1, wherein: the too
interface conprises threads; and the lock ring

wgexier/gistor has a C shape configured to enabl e telog/Useeie/ 035143
ring to change an outer g aneter of the |lock ring as
the lock ring is biased by a tool threaded to the
tool interface. 5. A device, conprising: a bypass
sl eeve configured to fit at |least partially within a
wel | head assenbly; and WD 2009/ 108701

13.  PCTTuS2908m0858148n 127 whereintthe wellabadaisdevibyecanpidesta blowout
t.o the bypass sl eeve, erein the anti-rotation
prever&@@?@@’?é%i‘?ﬁ ?U&W%Be%‘ﬁhi npede the bypass sl eeve from
rotating relative to the well head assenbly. 6. The
device of claim5, wherein the bypass sleeve is
14.  confhgsyeigm of latm d&t whergin the weilheat assemblyezmprises an
SS ly..7..The device of claimb5, wherein the bypass
acapt@r@Eng ind piabegu P ietie Frdtdhane® i ogh =
bl owout preventer coupled to the well head assenbly. 8.
The_device of claim5, wherein the bypass sleeve is a
15, ful Thesleyiogyqfabaims| eviereintherramien soapbiesh L dk)g receptacle.
wherei n the bypass sl eeve conprises a |lock ring. 10.
The device of claim5, wherein the anti-rotation
16. devToe devicewfiolgor &4 wiecremaibleeaddher tympesesh eavigy titaped to
. translate axially through the well head assenbly while
receive gB Hriolaliqs ﬁ‘lei”ﬁ??rdevi ce is coupled to the bypass
sl eeve. 11. The device of claim5, wherein the
anti-rotation device conprises: a spring disposed in
17.  a caké device af ity pasengbretvea vealdcaupleatd theotvalthiaad assembly.
menber bi ased away fromthe bypass sl eeve by the
spring. 12. A system conprising: a well head
18. assAmRbthodCesmptishpg @ tubing head; and a bypass
sl eeve conprising an anti-rotation device, wherein the
byp&as§erting a bypass sleeve into a wellhead assembly through a blowout

preventer, wherein inserting the bypass sleeve causes an anti-rotation member to bias
a resilient member; and
coupling the bypass sleeve to the wellhead assembly with a lock ring.

19. The method of claim 18, wherein coupling the bypass sleeve to the wellhead
assembly comprises rotating the bypass sleeve until the anti-rotation member at least
partially un-biases the resilient member.

20. The method of claim 18, comprising:

disengaging the lock ring from the wellhead assembly; and

removing the bypass sleeve from the wellhead assembly, wherein removing
the bypass sleeve causes the anti-rotation member to bias the resilient member.

21. The method of claim 18, comprising fracing a well coupled to the wellhead

assembly.



sl eeve is disposed at |east partially in the tubing
head; and an anti-rotation nenber extendi ng between
wWogsABTMead assenbly and the bypass sl eeve. POMDUS2009/035143

2009/ 108701 PCT/ US2009/ 03s143 38 13. The system of
claim 12, wherein the well head assenbly conprises a
bl owout preventer coupled to the tubing head. 14. The
system of claim 13, wherein the well head assenbly
conprises an adapter coupling the bl owout preventer

22. to Alsystamjcognpeésdg: 15. The device of claim 14,

wherei n .t he ada r conpr.ises a lock-ring receptacle.
16. aﬂ?é'haesiaééegﬂﬁfycwﬁﬁﬁ%ﬂgi wherei n the adapt er _
conpr ISgdirdy P"?%Yd Mvi_ﬁg%ﬁ%g‘e?cqr’(f@ﬁ?éd’% SluAdtd arb(PcS\@ttJl'[Jtlo&eventer

menber. 17.” The deviCe of “claim12, conprising a we
througbauisipeztriasettfshedpnhpeaanchssenbl y.  18. A net hod,

conpri_sjng. t N ass _sl.eeve intao. a | ] head

CO e T B PR RaTAR R by I LB hoad ano
below s surthdehs thy pasge sl eeve causes an anti-rotation

menber to bias a resilient nenber; and coupling the

bypass sl eeve to the well head assenbly with a | ock

MGhe %Ilh-é_g& aggérltﬂﬁg/ é\z‘; q*%h@ﬁ" wheref! esﬁy"/;boa‘r;s%lé‘?éé\)?egc&rﬂﬁrises a

ri
23. bypass eeve ad asse rnses
recessedtsatiacg donéigbsepassestiee \eediviat pbritdmeofantdekingt @h iextending from
nenper at least partially un-biases the resilient
the t“Q‘r’%d:E%?q 20. The nethod of claim 18, conprising:
di sengaging the lock ring fromthe well head assenbly;
and renovi ng the bypass sleeve fromthe well head
24.  assembvgllhendpesemblymiviaig 22 herbysisg asdleewserestragesonfigured

o fornd S 3l ath Bt PeRR aenr T ebiie N8 R ASGHG & vel |
coupled to the well head assenbly. WO 2009/108701

PCT/ US2009/ 035143 39 _ _
25. The wellhead assembly of claim 24, comprising a lock ring disposed at least

partially around the sleeve restraint.

26. The wellhead assembly of claim 25, comprising an anti-rotation device
extending between the wellhead assembly and the sleeve restraint.

27, The wellhead assembly of ciaim 24, wherein:
the sleeve restraint comprises a first flange; and
the bypass sleeve comprises a second flange that overlaps the first flange.

28. The wellhead assembly of claim 27, comprising a seal member disposed

between the sleeve restraint and the bypass sleeve.

28. The wellhead assembly of claim 22, comprising an adapter coupled to the
flange, wherein the adapter comprises an overlapping portion that overlaps the bypass
sleeve.



22. A system conprising: a well head assenbly
conprising: a tubing head having a flange confi gured
wo0ewIwpTie to a bl owout preventer through a tepT/US2009/035143
surface of the flange; amh a bypass sl eeve di sposed
substantially entirely within the tubing head and
bel ow the top surface of the flange. 23. The wel | head
assenbly of claim 22, wherein the bypass sl eeve
conprises a recessed surface configured to receive a
29. di sThé wedheadmseémalyl afakaing2p) coreptigng ianged membéhdisposed
t ubi n heag. 24. The wel | head assenbly of claim 22,
betweg%ﬁﬁggtﬁrﬁ& 4N& P¥RYeS $1€8VPai nt configured to form a
seal within the well head assenbly above the bypass
sl eeve. 25. The wel | head assenbly of claim 24,
30.  conprdeyiaeg campsiskgri ng di sposed at | east partially
aro e sleeve restraint. 26. The wel | head assenbly
of 5{5§Pﬁ$§%',‘cé@¥§n%°r%ﬁ'%'ag-an anti-rotation device
e§é &8¥8vellhead

ext endirfieshueeReddecovdlduredt assashhy b?Fé_sé be
restraint. 27. The well head assenbly of Claim 24,

asseMpherei n: the sleeve restraint conprises a first

flang %t;nt iﬂ%‘#fatcg%igp}/o%%ﬁf’%ﬁ Lg %Y(E(—irﬁ %E"erfaé:%sofggé %%ﬁggs sleeve,

fl angé at overtlap e fir lang
wherenghklietad aas seobifiguedéd o abeard 4 peesnrd Isamigr eha eabedes fluid flow
r di sposed. between the sleeve restraint and the
througgﬁggggpé% geve ppal Iphst ore FleaiPrassenbl y of clai m 22,
conprising an adapter coupled to the flange, wherein
the adapter conprises an overl apping portion that
31.  overhapsvichef bigrasi, vdiaewvehe\WDeP@08 /0087 REs second external
h dP T/ US2009/ 035143 4(3. 29. r‘}l’hﬁﬁv\el I h]ead assenbl y of
readg AiGRRSSE Negh it sE] RETANQEANe PYRBRs S18P¥osed  bet ween
adapter and the bypass sl eeve. 30. A device,
conPrising: a bypass sl eeve, conprisin

32. he device of claim 30, wherein the first extema?fhreads define the widest

portion of the bypass sleeve.

33. The device of claim 30, wherein the bypass sleeve is a fuli-bore bypass
sleeve.
34. The device of claim 30, comprising:

an intfermediary member coupled to the interface; and
a pressure barrier coupled to the intermediary member.,

35. A system, comprising:
a wellhead assembiy;
a bypass sleeve disposed at least partially within the wellhead assembly; and
a sleeve restraint comprising an actuator configured to selectively restrain the

bypass sleeve in the wellhead assembly.

36. The system of claim 35, wherein the actuator comprises a hydraulic actuator.



first external threads configured to secure the bypass

sleeve to a well head assenbly; an interface disposed
wornoeniiogxter nal surface of the bypass sl eeve, PGMAISEINN/035143

the interface is configurgd to secure a pressure

barrier that inpedes fluid flow through the bypass

sleeve in at |east one direction. 31. The device of

clai m 30, wherein the interface conprises second

external threads di sposed near a distal portion of

t he bypass sl eeve. 32 The device of claim 30, wherein

i e e B
adaptemru@mg Eﬁ@sl@é?@%@stﬁdlﬂ%%é %véﬂh%ﬁb lshemBI Py pass

sl eeve. device of claim 30, conprising: an
i nter medl ary merrber coupl ed to the interface; and a

3. 5 TReJRPHY! GRS ol 1 noad assenly. A

by pegsacHeve rHibsarsedadity;lapast partially within the
wel | head assenbly; and a sleeve restraint conp r|S|nP
Y

an etslar\sr resgaf gamRiises astesiaining mpmbkestataeastiestial

ve in the well head assenbly. 36. The system
duspos@%ﬂ?ﬁ?@e ?ﬁli\gg’ wherein the actuator conprises a

hydr aul i c actuator. WD 2009/108701 PCT/ US2009/ 035143
7. The s temof c a|m35 wherei n the wel | head
39 ass %ﬁyst%h% '%'&Sénw SR LNG TeSTEING g arARePBRESES a lock
ring. restraint to the wellhead assembly. 38. The system of
claim 37, wherein: the adapter conprises a cavity;
and the sleeve restraint conprises a restraining

menpe east. partially disposed in the cavity. 39.
40. ThQ«JRE{%PSnF%WBFEQm 38, wherein the restraining nenmber

COMPbisess Ak Komprising:
a tool interface;
a shear pin coupled to the tool interface; and
a body coupled to the tool interface by the shear pin.

41, The device of claim 40, comprising a bushing disposed at least partially about

the body and coupling the shear pin to the tool interface.

42. The device of claim 40, comprising a compression seal disposed at least
partially about the body.

43. The device of claim 42, comprising a bushing coupled to the body by threads.

44, The device of claim 40, wherein the body comprises external threads
configured to couple the body to a wellhead assembly.

45, The device of claim 40, comprising:
a guide member coupled to the tool interface; and



ring. 40. A device, conprising: a bypass sleeve
conprising: a tool interface; a shear pin coupled to
WORS0Y/W8101i nt er f ace; and a body coupl ed t o thePCoals2009/035143

interface by the shear pigqp 41. The device of claim
40, conprising a bushing disposed at |east partially
about the body and coupling the shear pin to the too
interface. 42. The device of claim40, conprising a
conpression seal disposed at |east partially about
t healgooyve h3he Toelydemieosn tiie gligiermdibee mglispssawinathe groove.
bushi ng coupled to the body by threads. 44. The
devi ce of claim40, wherein the body conprises

46. ext ?h@@'ew Br(ﬁ%%m SO SHIEH et |(9<~9H@nﬁ’tfér'}?dsbﬂ\ﬂ:yort Rwr degrees
wel | head assenmbly. 45. The device o aim4

of freegiorpralaivedgo tae §odse member coupled to the too
interface; and WD 2009/108701 PCT/ US2009/ 035143 42 a
groove in the body, wherein the guide nenber is

47, di spm@mouncémpr;ghgove 46. The device of claim45,
wherein the qul de nenber has two or fewer degrees of

f r eEURIAG atedlinigrfage ¢l f@t@d@s abpdy mf eelbyiggs sleeve, wherein the

[ r ' r I rotates a

tool m%ﬂg% t%n@ﬂkts iBs@}é t{E’gehé\@/et}a tgrog}gﬂ 4%‘?@%&0@1 i nterface

trammmg tlwmm/tooawww@dﬁsmmwgbna shear pl n;

att chin hhe body to a wel | head assenbly

she EF%E‘%H & sdRah '%‘PW%?“%%“&ﬁoﬁbaftt%tht@&ﬂdYalﬁtaétﬁCh%to the
wellheB@B¥sbmpft t ached to the wellhead assenbly. 48. The

nmet hod of’ claim 47, conprising conpressing a

conpreSS|on seal after shearing the shear pin. 49.

S’g\p% ghqac? fgggllﬁgﬁ g]]?ﬁggmpns nrg dc’orrq reg&%gangor%p\r/\eeslslionbgeal after
shearmg the shear pin.

49. The method of claim 47, comprising fracing a well by flowing a fracing fluid
through the bypass sleeve.

50. The method of claim 47, comprising rotating the tool interface in another
direction without rotating the body until a guide member is obstructed.

51. A device, comprising:
a bypass sleeve comprising:
a bushing having threads configured to secure the bushing to a wellhead

assembly;
a guide member extending between the body and the bushing;
a groove in which the guide member is at least partially disposed; and
a body linked to the bushing by the guide member and the groove.
52. The device of claim 51, wherein the body is disposed at least partially within

the bushing.



t hrough the bypass sl eeve. 50. The nethod of claim47,

conprising rotating the tool interface in another
woi20extosmn Wit hout rotating the body until a gwcadas2009/035143

menber is obstructed. 51.497\ device, conprising: a

bypass sl eeve conprising: a bushing having threads

configured to secure the bushing to a well head

assenbl y; a gui de nenber extendi ng between the body

and the bushing; a groove in which the guide nenber is

at |l east partially disposed; and a body linked to the

bushj ng by the guide nember and the groaove. 52. The
23. dev%%%sff%@mgiq'ﬁg@l?? ,vwé@r@irhth@r&roB&%ysgmfwug%é%an%@ie the
cusnGERS RN LA e Ay BABP £ SRR S ove

wherein the groove is configured to enable the
bus Qr transl at e, axi

' t t at. I N it hij :
54 ot AhE BelRei by TR deBbhe 688 nikBodebtends ol lbhushing
and theroviersahhé Bedgui de menber extends from the bushing
and the groove isS in the body. 55. The device of claim

51, wherein the guide nenber extends fromthe body

and I [:S &Nt ughi .
55 SonPPBeRB N BE 4 el M iy SRbih yom the ody
and thdiggpe&e’ ihmhé beshighl head assenbly; and a

pressure-barrier adapter disposed in the well head

assenbly, wherein the pressure-barrier adapter is

conki e to a pressure barrier that
0. orh st SRl

i npe flowi ng through the bypass sl eeve,

andawedihead ashemptiessur e-barri er adapter is not
cou 57.  The system of claim

led to the bypass sl eeve.
56, SRSt HepYie fnessciia e pelirackassaBbi 8"Eoupl ed t o

t he; weddpadaAsseliinYer disposed in the wellhead assembly, wherein the
pressure-barrier adapter is configured to couple to a pressure barrier that impedes fluid
from flowing through the bypass sleeve, and wherein the pressure-barrier adapter is not

coupled to the bypass sleeve.

57. The system of claim 56, wherein the pressure-barrier adapter is coupled to
the wellhead assembly.

58. The system of claim 57, wherein the pressure-barrier adapter is threaded to a
tubing head of the wellhead assembly.

59. The system of claim 56, wherein the pressure barrier adapter comprises
internal threads configured to couple to the pressure barrier and the bypass sleeve
comprises external threads configured to couple to the wellhead assembly.

60. The system of claim 59, wherein the internal threads are threaded in an
opposiie direction from the external threads.



58. The system of claim57, wherein the
pressure-barrier adapter is threaded to a tubing head
wof2otdmesmwel | head assenbly. 59. The system of clpairrus2@9/035143
wherein the pressure barrjqer adapter conprises
internal threads configured to couple to the pressure
barrier and the bypass sl eeve conprises external
threads configured to couple to the well head assenbly.
60. The system of claim59, wherein the internal
61. thraagstem ecdrhpesidgd in an opposite direction from
the external threads. W) 2009/108701 PCT/ US2009/ 035143
44 BeliRead AssRNLBOFYPPESING: a wel | head assenbly
conpri : B 4 [ A
eyl ndi B0 Gead EadiRRet FRTPICr phhdtca bifagd 3% a top surface
menber wonfarinsémgeacsmposidgianseoncyihnaedeylioalicalsurixe and a

coton 5, A A SEB b CE A EAaLR0.% ane

one arldIb&r AaGeiNhaFIReRe RN AR tSYElASE: 8Rd thdBoleM QUfface, and the
surface, and the interface conprises an annul ar

interfage cepwrisan@nasypasecesseve di sposed substantially

Sur f aeep s Hebbl SROGARANG B Rl A BBing head anc

below Whefop surfdie ¢inobingrha=ecess is disposed in the top
surface of the tubing head. 63. The system of claim

61, wherein the annular recess is disposed in the

bot h iy :
62 of TRENySY! 8GRl o1 PRt afFRRFfecdtd s HipoBkaNEhe top
surfacadéfteetubidiehaeen t he tubi ng head and a bl owout

preventer. 65. The system of claim 61, conprising a

plurality of |ock screws extending radially through

63. ! herﬁéie'yggnmﬁ@lam\ﬁf@erwherémﬁqé 96KuISE F?eeﬂét%ﬁgé gg/slgosed in the bottom

confi gu to engage a top portion o ass

surfacs loé thectubelaswnemet.op surface of the tubing head. 66. A
devi ce, conprising: a bypass sleeve configured to be
secured within a well head assenbly; and

64. The system of claim 63, wherein the tubular member comprises an adapter
between the tubing head and a blowout preventer.

65. The system of claim 61, comprising a plurality of lock screws extending
radially through the tubing head, wherein the lock screws are configured to engage a
top portion of the bypass sleeve below the top surface of the tubing head.

66. A device, comprising:
a bypass sleeve configured to be secured within a wellhead assembly; and
a removable bushing configured to be secured within the bypass sleeve,
wherein the removable bushing is configured to secure a pressure barrier within the

removable bushing.



a renovabl e bushing configured to be secured within
the bypass sl eeve, wherein the renovable bushing is
WOReYVgeTed to secure a pressure barrier w thi RCEHES2009/035143

renovabl e bushing. WO 2004 108701 PCT/ US2009/ 035143
45 67. The device of claim66, wherein the renovabl e
bushing conprises a first threading on a radially
interior face, wherein the first threading is
configured to mate w th a second threading on a

67.  radia¢ dgviertcdcizom 8Goenabint the rerevablecbisting eompéi8es 4 first

threaciior g radgsy ntRUSBoRClNSIOTR s [oGHrCanBaes copfaured to mate
with a %@W%@a@l!ﬂlé *Hnnéd rafiaBeseRer fd&eﬂif W& gré’@!sh?é Bakfts.

bypass sleeve by a sndp ring, a pin, conbi nation
t her eof .
68. The device of claim 66, comprising the pressure barrier.
69. The device of claim 66, wherein the removable bushing is secured in place

within the bypass sleeve by a snap ring, a pin, or a combination thereof.



