FRAC SYSTEM SPLI T RI NG DEVI CE CROSS REFERENCE TO RELATED APPLI CATI ON [ 0001]
This application clainms priority to U S. Provisional Patent Application No.
61/ 01 9, Iwd2p09ssé7s| ed "FRAC System Split Ri ng Device", pCrhmdoosnsdasiuary 4,
2008, which is herein incorporated byireference inits entirety. FIELD OF
THE | NVENTI ON [ 0002] The present invention relates generally to well head
assenblies. Mire parti cUFRAGSYSTEMN SPLENRINGVBEYICH, in accordance with
certain enbodinents, relates to a novel coupling systemfor securing

vari ous conponents of well head assenblies to one anot her. BACKGROUND [ 0003]
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Accordingly, it should be understood that these statenents are to be read

i n t hi ¢ herght incermgraied bydetgiencesindisLrdiretpri or art. [0004] As will be
appreciated, oil and natural gas have a profound effect on nodern econoni es
and societies. |Indeed, devices and systens that depend on oil and natural
gas ar ¢|Ep OF TPESINVENTIONt ance, oil and natural gas are used for fuel in
a wide variety of vehicles, such as cars, airplanes, boats, and the I|ike.
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W nter, t&u%nerate electricity, and to manufacture an astoni shing array of
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Fesour (5vel c%%'ﬂﬁr?&%?&e%ffb‘?gecuring various components of wellhead assemblies to one

another.
BACKGROUND
[0003] This section is intended to introduce the reader to various aspects of the

art that may be related to 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] As will be appreciated, oil and natural gas have a profound effect on
modern economies and societies. Indeed, devices and systems that depend on oil and
natural gas are ubiquitous. For instance, oil and natural gas are used for fuel in a wide
variety of vehicles, such as cars, airplanes, boats, and the like. Further, oil and natural
gas are frequently used to heat homes during winter, to generate electricity, and to
manufacture an astonishing array of everyday products.

[0005] In order to meet the demand for such natural resources, companies often
invest significant amounts of time and money in searching for and extracting oil, natural

gas, and other subterranean resources from the earth. Particularly, once a desired



I nvest significant anounts of tinme and noney in searching for and

extracting oil, natural gas, and other subterranean resources fromthe
earth. PawDi2ouimsd?y, once a desiredresource is discover edThsbansrostves surface
of the earth, drilling and production2zsystens are often enpl oyed to access

and extract the resource. These systens may be | ocated on shore or

of f shoresoullep sty ersd bélew the aliface of the eteth, deiling @sdypreguctionrsybims such
systens generally include a well head assenbly t hough which the resource is
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cavities, inproving the dividéend fromthe well. ‘Such fracturlng processes
t ypi catfdtqultaneca frdeturing @ocddesg. a fluid and car bon di oxide slurry into the well
and well formation. The pressure of the fracturing fluids, however, may be
greater than the pressure rating of certain conponents of a wellhead
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frac mandrel is typically inserted within a bore of the well head assenbly
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| ower -rat ed. conponents fromthe pressure of
fracturing process that creates one or more man- made fractures in a rock formation.
These man-made fractures then connect to a number of pre-existing or natural fissures
and cavities, improving the dividend from the well. Such fracturing processes typically
include injecting a fluid and carbon dioxide slurry into the well and well formation. The
pressure of the fracturing fluids, however, may be greater than the pressure rating of
certain components of a wellhead assembly. Moreover, the fracturing fluid may be

abrasive.

[0007] Consequently, a frac mandrel is often utilized in such cases to isolate one
or more lower-rated components from the fracturing pressure and fluid. A frac mandrel
is typically inserted within a bore of the wellhead assembly and includes a body having
a fluid passageway. This body isolates the lower-rated components from the pressure of
the fracturing fluid injected into the well via the fluid passageway. Once the fracturing
process is completed, the frac mandrel and other fracturing components may be
removed from the wellhead assembly, and traditional production components, such as a
“Christmas tree,” may be coupled to the assembly. (A “Christmas tree” is an assembly
of valves generally used to control production fluids from the well.)



the fracturing fluid injected into the well via the fluid passageway. Once
the fracturing process is conpleted, the frac mandrel and other fracturing
conponentworzay/dsesTaenoved from t he wel | head assenbly, amdTiusaehsismagl
producti on conponents, such as a "ChrBstnas tree,"” nmay be coupled to the
assenbly. (A "Christmas tree" is an assenbly of valves generally used to
contr olSUMMARY i on fluids fromthe well.)SUMVARY [ 0008] Certain aspects
comrensurate in scope with the originally clained invention are set forth
bel ow. [0Q0&houl dCeBarRfpestsoNMBasUrak:iHSCap avitsthasigiady slaimadmerel y to

rovide the reader, wi.th bri ef ry of certajn forns the invention
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coupling wel |l head conponents to one another. In certain enbodi nents,
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coupl ed together via a split retaining ring assenbly. In an exenplary
enbodi ment, the split retaining ring assenbly is connected around the frac

mandr elogu]! hat - ExembldrpBnbaimients Bk trie prRkahThighiohErictalfireltatd apar tial 'y
di sposed w'thin a groove on the frac mandrel. An exenpl ary enbodi nent
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retaining ring nmay be coupled to the tubing spool, thereby |ocking the frac
mandr elof the spiié retainingyrirgpisdt ledre paxtally afspoled fvithy argrabvelomtdvg ftee ef f ect uat ed
by uncouaPId' ng the Srﬁl it refaini n? ring assenbly rrom t he tubi ng spool

mandrel. An exemplary embodiment further comprises at least one anti-rotation

member engaged with both the frac mandrel and the tubing spool to prevent movement

of the frac mandrel with respect to the tubing spool. In one embodiment, the frac

mandrel may be inserted into the tubing spool, the split retaining ring may be assembled

around the frac mandrel, an anti-rotation member set to engage the surface of the frac

mandrel and the tubing spool, and the split retaining ring may be coupled to the tubing

spool, thereby locking the frac mandrel to the tubing spool. Removal of the frac mandrel

may be effectuated by uncoupling the split retaining ring assembly from the tubing spool

and allowing the frac mandrel to be pulled from the tubing spool.

[0010] Various refinements of the features noted above may exist in relation to
various aspects of the present invention. Further features may also be incorporated in
these various aspects as well. These refinements and additional features may exist
individually or in any combination. For instance, various features discussed below in
relation to one or more of the illustrated embodiments may be incorporated into any of
the above-described aspects of the present invention alone or in any combination.
Again, the brief summary presented above is intended only to familiarize the reader with



and allowing the frac mandrel to be pulled fromthe tubing spool. [0010]
Various refinenents of the features noted above may exist in relation to
vari ous awpeoiwosed74t he present invention. Further features/usegosabmas be
incorporated in these various aspects4as well. These refinements and
additional features may exist individually or in any conbination. For

I nst aneertainadspeus drebtanteds af frusesantialentionnwiteuatimitatiérotoothe oimear e of
the illustrated enbodi ments nay be incorporated into any of the

above- 86BjeEt B@leaspects of the present invention alone or in any
conbi nati on. Again, the brief summary presented above is intended only to
famliarize the reader withcertain aspects and contexts of the present
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invention; [0013] FIG 2 18 partial cross sectional view of the exenplary

wel | head assenbly of FIG 1 illustrating the conponents of the well head
assenbl&? i.n accordance w th one enbodi nent of the present invention;
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[0013] FIG. 2 is partial cross sectional view of the exemplary wellhead assembly
of FIG. 1 illustrating the components of the wellhead assembly, in accordance with one

embodiment of the present invention;

[0014] FIG. 3 is a detail view illustrating exemplary components of the split ring

device of FIG. 2, in accordance with one embodiment of the invention;

[0015] FIG. 4 is a detail view of the exemplary components of the split ring device
in FIG. 3 in a disengaged configuration; and

[0016] FIG. 5 is an axial cross-sectional view of the exemplary split ring device.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0017] 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 designs must be made



[0016] FIG 5 is an axial cross-sectional view of the exenplary split ring
devi ce. DETAI LED DESCRI PTI ON OF SPECI FI C EMBODI MENTS [ 0017] One or nore
speci fi c wolkodvosesTus of the present invention will be destnisbedobmiow. |n
an effort to provide a concise description of these enbodi nents, all
features of an actual inplenmentation may not be described in the

speci f igathieve tHe deltepats mpeaifiprgealsaisach bbabmphatdewide gpstepr@mtedfandny such
actual inplenentation, as in any engi neering or design project, numerous
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desi gn fafredation cdrncomanafadturafiorf taoseloeordorary kil @aeihgdhebeaefit cfkiisl havi ng t he
benefit of this disclosure. [0018] Wen introducing el enents of various
enbodi FESEIOSUER- t he present invention, the articles "a," "an," "the," and
"said" are intended to nean that there are one or nore of the el enents. The
terms "conprising,” "including,” and "having" are intended to be inclusive
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var i at irvestiof, thbesticlésefays‘ans’ “treedearfafsatdirare mtended tcomead diect there arequier e any
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figuresdf We@f(mﬁp?|ﬁmn¢)§elﬁhﬁéﬁﬂn%§§@ﬂﬂflsinglo Indugipgy PREdhEVing| ass.intended 2 i n

ol 1 ne 208 A5 AT AR aERerc el R IR oleTD bRy 4P UBTRIRL " Lo ng
14. - TheiewmbiSemdratnerihé Xsd @f abso ‘betedrdesocyebr odlsnl | 8 oadiions b8 hedal ch

may be suspended within the casing head 12 and the surface casing 14 via a

casi ng térarsgiamade for convenience, but does not require any particular orientation of the

components.

[0019] Turning now to the present figures, an exemplary wellhead assembly 10 is
provided in FIGS. 1 and 2 in accordance with one embodiment of the present invention.
The exemplary wellhead assembly 10 includes a casing head 12 coupled to a surface
casing 14. The wellhead assembly 10 also includes a production casing 16, which may
be suspended within the casing head 12 and the surface casing 14 via a casing hangar
18. It will be appreciated that a variety of additional components may be coupled to the
casing head 12 to facilitate production from a subterranean well.

[0020] For instance, in one embodiment, a tubing head or spool 20 is coupled to
the casing head 12. In the presently illustrated embodiment, the tubing spool 20 is
coupled to the casing head 12 via a union nut 22. Of course, it will be appreciated that
wellhead members, such as tubing spool 20, may be coupled to the casing head 12 in
any suitable manner, including through the use of various other connectors, collars, or
the like. In one embodiment, the tubing spool 20 may be adapted to receive an
extended portion 28 of the casing hanger 18.



18 . It wll be appreciated that a variety of additional conponents nmay be
coupled to the casing head 12 to facilitate production froma subterranean
wel | . [ OOR0J2009m8867ast ance, in one enbodi nent, a tubing kreawsesosspmat 20 is
coupled to the casing head 12 . In the presently illustrated enbodi nent,

the tubing spool 20 is coupled to the casing head 12 via a union nut 22. O

course[0021]wi | | RAevahepdssendlled0 idedupled titetxeeipiaysubiayshoals20 amd ngayspool
20, may be coupled to the casing head 12 in any suitable manner, including
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rel easing pressure froman internal bore 32 of the tubing spoo . The

i nt er nalbibghend (abt Stwvrt)uBsndll bp@pbratinted, cuprbiingpredstresithi the one or
nore addi tional well head nmenbers or conmponents, such as frac mandrel 38 or
a t ubi M¢!lReadassembly 19rsarypicaly giepter sleriag grieastuingdorospes aniyripdessur es
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expected fracturing pressure) fromsuch excessiVve pressure, the frac

mandr elex8&ssmeypressiinet theduaemhandtdhi3s ninebdé mtwdd2ed wathirsibleaiose BRetopiookateons of
t he wel | head ass?nbly 10. [0022] The exenpl ary tubing spool 20 includes a

| andi ngh&RetiPae Pl the welieagasss Hhut a conpl ementary | andi ng shoul der 42
of the frac mandrel 38. In sonme enbodi nents, the | anding shoul ders 40 and
42 cooperate to position the frac mandrel groove 76 substantially above the

tubi ng[eexmy 20. TREexbaRHrP LR SHER 204RcI0fes g%ﬁdi% 5o @40 ?‘?ﬂfvt%mﬁ@glel y

supports a’'tubing hanger wth a | andi ng shoul der of "its own.

appr ecit@abbdt a bamplemeerftarydamdingiseoulger 42 of thedsacamaodee! 88. inrsasugh whi ch
fract urelmq:;“:’odiments, the landing shoulders 40 and 42 cooperate to position the frac mandrel
groove 76 substantially above the tubing spool 20. The landing shoulder 40 of the
tubing spool 20 typically supports a tubing hanger with a landing shoulder of its own. It
will be appreciated that the frac mandrel 38 includes a bore 44 through which fracturing

fluids may be injected into the well to facilitate future production.

[0023] In one embodiment, a split ring assembly 50 may be utilized to secure the
frac mandrel 38 to the tubing spool 20, as discussed in greater detail below. The
exemplary tubing spool also includes a flange 54 having a plurality of mounting
apertures 56 to facilitate coupling of various components or wellhead members, such as
additional valves or a “Christmas tree,” to the tubing spool 20. The frac mandrel 38 may
similarly include a mounting flange 58 to enable coupling of additional components to
the frac mandrel 38. For instance, in the presently illustrated embodiment, a fracturing
tree 60 is coupled to the flange 58 via studs 62 and nuts 64. The fracturing tree 60 or
other additional components, however, may be coupled to the frac mandrel through

other suitable methods in full accordance with the present techniques.



fluids may be injected into the well to facilitate future production.

[0023] In one enbodinent, a split ring assenbly 50 nay be utilized to
secur e t hwofao@oss@adrel 38 to the tubing spool 20, as dipstuss@d/osT4gr eat er
detail below. The exenplary tubing spool also includes a flange 54 having a
plurality of mounting apertures 56 to facilitate coupling of various

conpong@ozd]or weTlLimegtoRithe the sxuarhplasy wdlmdadmbmbw V@ ictudes vadbus st mas
tree," to the tubing spool 20. The frac nandrel 38 y simlarly include a
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exenpl ary wel | head assenbuy 10 includes various seals 66 to isolate
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regi ons. rther, various conponents of t | I head assenbly 10, such as

t he tulextegiospiagdlu@d70.may i ncl ude internal passageways 68 that allow testing
of one or nore of the seals 66. \Wen not being used for such testing, these
I nternal passageways 68 nay be sealed fromthe exterior via plugs 70.
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plurality of sections 78 and 80 configured to be coupl ed together around
the fr SeS.rﬂﬁTedemmmarytmllhgngdaweeuncdmdem phumlftymf Sertians d8ranige®th seen in FIG
5. In add]j,t [ og t B t he connechl ng 8

configured to be coupled together around the frac mandrel 38 using connection

mechanisms 84 as can been seen in FIG. 5. In addition to the connecting means, the

exemplary split ring device also has anti-rotation members 82 configured to prevent

rotational movement of the frac mandrel 38 relative to the tubing spool 20 once

engaged. Notably, in the embodiment shown, once connected around the frac mandrel

38, the split ring device 50 is coupled to the flange 54 of the tubing spool 20 using a

plurality of bolts 52. It will be appreciated that a variety of coupling means may be used

to couple the split ring device 50 to the tubing spool flange 54.

[0026] In one embodiment, the split ring device is assembled around the frac
mandrel 38 so that the split ring device 50 is at least partially disposed within the frac
mandrel groove 76 preventing axial movement of the split ring device relative to the frac
mandrel. It will be appreciated that a variety of engagement configurations may be
used. Additionally, the anti-rotation members 82 are set to engage the anti-rotation
notches 48 on the face of frac mandrel 50 and prevent rotational movement of the split
ring device 50 relative to the frac mandrel 38. FIG. 3 illustrates one embodiment
wherein the anti-rotation members 48 travel through the split ring sections via port 36 to
engage the anti-rotation notch 48 on the face of frac mandrel 38. To better illustrate the



exenplary split ring device also has anti-rotation nmenbers 82 configured to
prevent rotational novenent of the frac mandrel 38 relative to the tubing
spool 20 woceoswnsg@ged. Not ably, in the enbodi ment shownpcoruseoososmnest ed
around the frac mandrel 38, the split8ring device 50 is coupled to the

fl ange 54 of the tubing spool 20 using a plurality of bolts 52. It will be
appr ecicahfiglratient sowmin BIG. TFIGodghowg theeanis rataiorbmenssals 82 withipthe t he
split ring device 50 to the tubing spool flange 54. [0026] In one

enbodi PEAE 36t digengaged frgmde ardi-fotati@eswigesdi@r ound the frac mandrel 38
so that the split ring device 50 is at |least partially disposed within the
frac mandrel groove 76 preventing axial novenent of the split ring device
rel ati t he i r it f
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and coupled to the tubing spool flange 54, the split ring inhibits
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It should be noted that once | y connecte the exenplary split ring
assenbleyntm(dlmamstrwnehrmhayon ohsumhtlschhstrewaxnay reaim@emtehmwmtalextmn@nent of

the frac mandrel, 38 r atl e to the tubing.s It shouyl d al so be
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frac  the wellhead assembly 10, and exhibit increased operational safety.

[0028] While the invention may be susceptible to various modifications and
alternative forms, specific embodiments 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.



mandrel 38 is |ocked to tubing spool 20 without using any |lock screws. In
at | east one enbodinent, the elimnation of such | ock screws may reduce or
el i m nat evexv@rassd74apenetrati ons into the bore 32 of thertuhiscepsspmas 20,
reduce the nunber of leak paths in the well head assenbly 10, and exhi bit

i ncreased operational safety. [0028] Wiile the invention may be susceptible
to various nodifications and alternative forns, specific enbodi nents have
been shown by way of exanple in the drawi ngs and have been described in
detai | GHAIMS. However, it shoul d be understood that the invention is not

i ntended to_ be limt arti.cular forns disclosed. Rather, the

d h
i nvention i 4 to é‘d’\’/% e&%ﬂ%y%tgﬁ} 8‘?'@8‘9?'89'3, equi val ents, and alternatives

falling w tBifpet HIA i f i ion as defined by the
fol |l owi ng agggﬁﬁl@?gid@@%ﬁ/@e?@@ %W@gy s%’st em conprising: a first
wel | head coamzoend wellbhéadcompanentrdoenpraingo® teaver &nsledispabedelittie dwk irgtrponent

conprising a | ower end disposed within the first well head conponent
i nt er nafellpead camgoaentipisenal dete and goswpesand disposed pHisIda ofdhe st head

compondint b E&gondtiar I BB, uieren B HopSLnd b R BER ML 2

r et ai nicAeHBRERERALA BRIGVE diShdseBIgH a1 blitkr 8firfE@StepdsT; aber ein a portion of

the retaining nmenber is at l1east partially disposed in the groove on the

second wel | heathirogpemendr, confpisiret aphiraldy oé sbetiionsswhergn egottort dfehéi r st

wel | head conponent, and an anti-rotation nmechani sm engas%es bot h the

r et ai niHgNRGEEMRaRds eheasinashaln@sparesdn dimppuaon the serancuselRad system

of clali i he fi |1 h i t yhi spool .

3. Tho corPeRBiaUE Brfifgrérheb ool RS BB ARE Ve FeR GhfPRady: HiR8nent
anti-rotation mechanism engages both the retaining member and the second wellhead

component.

2. The wellhead system of claim 1, wherein the first wellhead component

comprises a tubing spool.

3. The wellhead system of claim 2, wherein the first wellhead component

includes a flange.

4. The wellhead system of claim 3, wherein the first wellhead component
flange is coupled to the retaining member through a plurality of bolts.

5. The wellhead system of claim 1, wherein the second wellhead component
is configured to at least partially isolate the first wellhead component from pressures
substantially at or above the pressure rating of the first wellhead component.

6. The wellhead system of claim 5, wherein the second wellhead component

is a frac mandrel.



includes a flange. 4. The well head system of claim3, wherein the first
wel | head conponent flange is coupled to the retaining nenber through a

pl ural it ywofoéaisses 5. The wel | head system of claim1, woerscesiobmisecond
wel | head conponent is configured to at | east partially isolate the first
wel | head conponent from pressures substantially at or above the pressure

rating of th@e fiThé weiihbagsaysteongfaiemt 1, wherdineheeéta nmeysderns of claim 5,
wherein the second wel | head conponent is a frac nmandrel.7. The wel | head

syst emconfigurad e prevenkaxahmowemest elithe sgconrthwelihgad CUAPPTRIted to prevent
axi al nmovenent of the second wel | head conmponent. 8. The wel | head system of
claim?7, wherein the retaining nenber is a split ring 9. The well head

system of claim e WAREAD shEmARt i OF A1 PBIRE BRI irbriittd guppd to

prevent rotational novenent’ o e secon ead conponent

wel | heaidgsyst em of claim8, wherein the anti-rotation nechani smincludes a
set screw at |least partially disposed within the retaining nenber. 11. A
wel | head system conprising: a first well head conponent including an

i nternal boge; C 0, |sposed
W thin the Pi st TTENCNIRT BEar R RT SPierf B ahithaah ARl M Sposea
out si deoffigUrbe 19 pFevenvRlbi mNBRRACE! terdeRbRalueAEsd cUpbRER. t he upper
end of the second wel | head conmponent conprises an engagenent surface
extending froman outer surface thereof; and a retaining nenber conprising

a plurality of sectlons wher ein ortion of the retaining menber abuts
the engagemdft s wedhgad 5%9M&%%IWW8@ the Apéiretation mechanism

includes a set screw at least partially disposed within the retaining member.

11. A wellhead system comprising:

a first wellhead component including an internal bore;

a second wellhead component comprising a lower end disposed within the first
wellhead component internal bore and an upper end disposed outside of the first
wellhead component internal bore, wherein the upper end of the second wellhead
component comprises an engagement surface extending from an outer surface thereof;
and

a retaining member comprising a plurality of sections, wherein a portion of the
retaining member abuts the engagement surface of the second wellhead component,
the retaining member is coupled to the first wellhead component, and an anti-rotation

mechanism engages both the retaining member and the second wellhead component.

12.  The wellhead system of claim 10, wherein the first wellhead component
comprises a tubing spool.

13.  The wellhead system of claim 11, wherein the first wellhead component

includes a flange.



the retaining menber is coupled to the first well head conponent, and an
anti-rotation nechani smengages both the retaining nenber and the second
wel | head worzp@nssd74 12. The wel | head system of cl ai m 10pcwiumse@snstohe fir st
wel | head conponent conprises a tubingiispool. 13. The wel | head syst em of
claim11l, wherein the first well head conponent includes a flange.14. The

wel | head systiem Ohe elelihoad dystammesfellaimt &8 wWhersin th@lrikshamﬂhe@drpom?nherﬁtl ange is
coupled to the retaining nmenber through a plurality of bolts. 15. The

vel | hedlangg & eaupiad il the retad)ingvaineer tgnwgb@craiutahwﬂmtéd conponent is
configured to at |least partially isolate the first well head conponent from
pressures substantially at or above the pressure rating of the first

vl | head conponehe ykfinedd el Jensy HESh 154 Bbtirkfwolfigieei n the second

wel | head conponent is a frac nmandr he we system of cl aim 10,

wher ei gompeneet igiconfigurednd et least santifilisorte the firskewellticaabkdomponanefrent of the
second wel | head conponent. 18. The wel | head system of claim 10, wherein the
ant i - r GIeASUERS shasiaitiedyat or akeve iharsessuse prtingoftthe btdwedhand aRERBARL. of t he
second wel | head conponent. 19. The wel | head system of claim 17, wherein the
anti-rotation nechanismincludes a set screw at |east partially disposed

wi thin the ngtai ThagdTREREEysteM: ofdIdTRE NOWHRERthE sBBond Wemdddng a second
wel | head conponent at |east partially into an internal bore of a first

wel | headmponpohisrt frawuniandieht a groove in the second wel | head conponent is
di sposed substantially outside of the first well head conponent internal
bore; and securing the second wel |l head conponent to the first well head

conponent , ﬁgerekﬁeﬁféﬂ%éﬁ'gyétgﬁ ST FRANPERATNE PABRART Tnehtber ¢ 1St

wel | head conpone
configured to prevent axial movement of the second wellhead component.

18.  The wellhead system of claim 10, wherein the anti-rotation mechanism is

configured to prevent rotational movement of the second wellhead component.

19.  The wellhead system of claim 17, wherein the anti-rotation mechanism

includes a set screw at least partially disposed within the retaining member.

20. A method comprising:
inserting a second wellhead component at least partially into an internal bore of a
first wellhead component such that a groove in the second wellhead component is
disposed substantially outside of the first wellhead component internal bore; and
securing the second wellhead component to the first wellhead component,
wherein securing the second wellhead component to the first wellhead component
comprises:
installing a split ring around the second wellhnead component so that a
portion of the split ring is at least partially disposed within the groove in the
second wellhead component;
coupling the split ring to the first wellhead component; and



conprises: installing a split ring around the second wel | head conponent so
that a portion of the split ring is at least partially disposed wthin the
groove i nwoheowmssand wel | head conponent; coupling the spirtuseoos®sioas t he
first well head conponent; andengagi ngi2t he outer surface of the first

wel | head conponent with at | east one anti-rotation nmechanism 2 1. A nethod

conprising: i nseeh'mn?tr@@medsuﬁddlﬁaﬂeﬁmrmaead abmbenasit widlt 4i lahbty into
an internal bore of a tirst wellhead conponent such that an engagenent
surface i n PAe agédeisdiondeaheatsonponent i s di sposed substantially outside
of the first well head conponent internal bore; and securing the second
wel | head conponent to the first well head conponent, wherein securing the

second wel | bgad aqHEG mMPisiiae first wellhead conponent conprises:
installing a spl ?\t ri Egr&gr ulgdﬁgtehe second wel | head conponent so that a

portion of insertdgl a seconbwealthaasl donepeepageleast patiafioe amirtémabieoendd a
wel | head conﬁonent; coupling the split ring to the first well head
conpondrit welhgad aeagrngnt seNdhalean eigagereersfsutfaee i therserend medlieadmonent

or ovi A prEEigRed RSB NTEATOR T Mef wAURRK CEupai i BeM ng
second b\@%;ldﬁ@ad conponent configured to be at |east partially disposed
within the Internal bore of the first well head conponent, wherein the

second securing the second wellhead component to the first wellhead component,
wherein securing the second wellhead component to the first wellhead component
comprises:
installing a split ring around the second wellhead component so that a
portion of the split ring abuts the engagement surface on the second wellhead
component;
coupling the split ring to the first wellhead component; and
engaging the outer surface of the first wellhead component with at least

one anti-rotation mechanism.

22. A method comprising:

providing a first wellhead component with an internal bore;

providing a second wellhead component configured to be at least partially
disposed within the internal bore of the first wellhead component, wherein the second
wellhead component comprises a groove disposed on an outer surface thereof; and

providing a retaining member comprising a plurality of sections, wherein the
retaining member is configured to be at least partially disposed in the groove on the
second wellhead component, to couple to the first wellhead component, and to engage

an anti-rotation mechanism.

23. A method comprising:
providing a first wellhead component with an internal bore;



wel | head conponent conprises a groove di sposed on an outer surface thereof;
and providing a retaining nenber conprising a plurality of sections,
wher ei n twe 20@/m@serisng nenber is configured to be at | eapCTp®RdosABI0YS
di sposed in the groove on the second mel | head conponent, to couple to the
first well head conponent, and to engage an anti-rotation nmechanism 23. A
met hod conppiwiidiay adeevhdweghead b@mboi\#@hﬂdmﬁﬁgurQGTTD(b@&mealsitfphrt%mYi nt er nal
bore; provi ding a second wel | head conponent configured to be at [ east
par t i aidispoged piigidthgiintermnal baee phtherfinst welhead soneaent, mdergislthésaepnd
conponen wherein the second wel | head ¢ nent. co i ses an en enment
surt acorainesio SamPEReR oGS Al e et SRACE HaPBY G PaRR § LLbr A AR ng
nenbertmgggp%ﬁang a plurality of sections, wherein the retaining nenber is
configured o at least partially abut the upper surface of the tongue on
the second prividiegd retamng emmbéracormprizire & @lurlitty bf settions| Whewrsth themponent
flange, and to engage an anti-rotation nmechani sm

retaining member is configured to at least partially abut the upper surface of the tongue

on the second wellhead component, to couple to the first wellhead component flange,
and to engage an anti-rotation mechanism.



