MULTI PLE OFFSET SLI M CONNECTOR CROSS REFERENCE TO RELATED APPLI CATI ON
[0001] This application clainms priority to U S. Provisional Patent

Appl i cat iwo 2biw/116471 64, 366, entitled "Miultiple Ofset Scirmuscannessor ™,
filed on March 27, 2009, which is herein incorporated by reference in its
entirety. BACKGROUND [0002] This secti1on is intended to introduce the
reader to various aspects of art that may be related to various aspects of
the present invention, which are described and/or clained bel ow This

di scussion is believed to be helpful in providing the reader with

background i nformation pMULTPLE ORESE R MMtCONNEETEGRaNdi ng of the various
aspects of the present invention. Accordingly, it should be understood that

these statenments are to be read in this light, and not as adm ssions of

prior art 0 tur e r i/ and gas, are used as fuel
to power QBH&% égﬁéﬁﬁﬂgﬁﬁg‘%ﬁ%ﬁ’}ﬁg@h@@cm city, in addition to a
nmyriad of other uses. Once a desired resource i s discovered bel ow the
surface d0OPRE edPisrRPPHERLQN HaimeRIigtity i3 drovsionahBalent ABPIGAHOBNI oyed to
access ango & fB£56bNefiRACHIARIc DIESPSHYILRARBCIBRY fikA drPMaleroRoe e or

of f shore depending on the |ocation of a desired resource. Further, such
syst ens gehishas hgreimincaghoraieddly| ratesencesivgisgnfiretir ough whi ch the resource is
extracted. These wel |l head assenblies may include a wide variety of
conponents and/or conduits, such as casings, trees, manifolds, and so

forth, whgabkidgbUNmte drilling and/or extraction operations. A long pipe,
such as a casing, may be lowered into the earth to enable access to the

nat ural r[@908] ceThiaddictionisaihtgnidedso iniidoice thibesadenyo vareousoaspeats efhr ough t he
cast g, | ot BB B R Chalf OB AT IRLER! ph s ve!Thed
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.

[0003] Natural resources, such as oil and gas, are used as fuel to power
vehicles, heat homes, and generate electricity, in addition to @ myriad of other
uses. Once a desired resource is discovered below the surface of the earth,
drilling and production systems are often employed to access and extract the
resource. These systems may be located onshore or offshore depending on the
location of a desired resource. Further, such systems generally include a
wellhead assembly through which the resource is extracted. These wellhead
assemblies may include a wide variety of components and/or conduits, such as
casings, trees, manifolds, and so forth, which facilitate drilling and/or extraction
operations. A long pipe, such as a casing, may be lowered into the earth to
enable access to the natural resource. Additional pipes and/or tubes may then
be run through the casing to facilitate extraction of the resource. Therefore,
these wellhead assemblies are frequently associated with numerous associated
components and/or conduits which can take up a considerable amount of space
and can be somewhat costly. As such, it may be desirable to provide certain



conponents and/or conduits which can take up a consi derabl e anount of space
and can be sonewhat costly. As such, it nay be desirable to provide

cert ai ncowpanmtigdsand/ or conduits which may be shared amomgiSpuoip4sse
wel | head assenblies. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0004] Vari ous
features, aspects, and advantages of the present invention will becone
better understood when the foll ow ng tailed descriptionis read with
reference to the acconpanying figures in which |like characters represent

like partgmhberiaand o B@nddlﬁ%r‘ﬁéh Emarel @Aty rﬁh@gle]wé%eaadm ock

diagramillustrating a mneral extraction systemin accordance with an
enbodi nen@ssemblige. present invention; [0006] FIG 2 is a cross-sectional top
vi ew of a conductor incorporating three independent conpletions; [0007]
FIG 3 is a cross-sectional side view of an exenplary enbodi nent of the

conduct OrBR[E]ﬂblE@(ﬂilPﬁ@ONV@FVmE BE0RiNG8008] FIG 4 is a cross-sectional

side view of an exenplary enbodi nent of a conductor sharing well head (CSW
adapt er siP80én aMdrioysfeadiwesi aapedtss ang @draniages 0OUE presant iBvertioa will

o 5 par ey RO soBrs s APsh R RN FR iR g ok RashiMEck i ng:
[001 1] Hieférerice B thecioesmpanagingdigatessindehist Bke ofaracteex mppésany likgbodi nent  of
t he CSW ada&ttﬁr sgsobe%afnd its assom ated conponents, separated fromthe

mul tiple R§ tqurﬁ WNeeiNs 3 cross-sectional side view of an
enbodi ment _of a body | o ring, a multiple offset slimconnector, a hold

down ri ngf008ak aFlﬁrl b‘ﬁ G p'ﬁ’ﬁk sreorye "WQB@&@WGQQXH%%W@dnf rom each
other, ilidstdsHcdendi &8 eRTBIMERDS the present invention;

[0006] FIG. 2is a cross-sectional top view of a conductor incorporating three
independent completions;

[0007] FIG. 3 is a cross-sectional side view of an exemplary embodiment of
the conductor incorporating two wellheads;

[0008] FIG. 4 is a cross-sectional side view of an exemplary embodiment of a
conductor sharing wellhead (CSW) adapter system and its associated

components;
[0009] FIG. 5is a cross-sectional top view of an exemplary wellhead lock ring;

[0010] FIG. 6 is a partial cross-sectional top view of an exemplary wellhead
lock ring;

[0011] FIG. 7 is a cross-sectional side view of an exemplary embodiment of
the CSW adapter system and its associated components, separated from the
multiple wellheads;

[0012] FIG. 8 is a cross-sectional side view of an embodiment of a body lock
ring, a multiple offset slim connector, a hold down ring, and a union ring of the
CSW adapter system separated from each other, illustrating the order and
manner in which they may be connected to each other; and



manner in which they may be connected to each other; and[0013] FIG 9 is a
fl ow di agram of an exenpl ary enbodi nent of a nethod for connecting the CSW
adapt er syevemvtiwsrhe nul tipl e wel | heads. DETAI LED DESCRCPISGN0QESSPEC! FI C
EVMBODI MENTS [ 0014] One or nore specific enbodi nents of the present

i nvention wll be described bel ow These described enbodi nents are only
exenpl ary of the present invention. Additionally, in an effort to provide a
conci se description of these exenplary enbodi nents, all features of an

actual i npo¢sENt flG @ls@ﬂowgﬁad?ﬁmd&%ré%%w@ érﬁ@o&%ﬁt Bi‘ &%ét@éﬂ fdrt shoul d

be appreciated that in devel opnment of ‘any such actual 1 nplenentation,
as in anyCQWT@CW@HIQ@SW adm@egayq@ermt@éme rrrhumée velheans. enment at i on-specific
deci sions nust be nmade to achieve the devel opers' specific goals, such as
conpliance with systemrel ated and busi ness-rel ated constraints, which may

vary fro”bE‘?ﬁlLEW'Dﬁ%hﬁ*Tl?N OF SPECIFC: EI\WBE)‘ESIMEVNTSt shoul d be appreci at ed

that such a devel opnent effort m ght be conplex and tinme consum ng, but
woul d neVvi@P1AEI eOnelms naorepeciiic aumMmaRiSr@ te pasentimventid witlahd on, and

i ool osuraescl B BIRRE, Plost dselfibpapflicnunBisale SR HRRBAbdine "l Svent on

i ncl ude spresemEneertione tAdatitiorfafly, in@nrefari togrovitie iapdoncivel ddsedigsomott hi n- a
single cgtgductor. articular, | certa n enbragmnme]nts a multi Ie of f set

n
o & om B pYhiplape Babotaers. ol Baties BLin BouaLE g reBieBMALNe! ol ¢
wel | heads it difbobH 11 54cHiceROH 8! PouidTeagictiaton i Fogect Ml Li pl e

wel | heads within a singl'e connector may enable the sharing of certain
r edundantdeyvsigronetitod apgsuel actuabimpiemigatadion, asinaaity engineermeguuriRsign space

bet ween t nnect ors
w |l not %@J née@ggérgu%H)lgﬁgﬁf%@mﬁ%ﬁe;%;&?%@g%‘h% égd tégcgleggock
di agr am tthatdevelopsts’ spesifiagoaishsuthnesntorplizncei witr syst@rtreated amd syst em 10.
The illustrated ner al x’r.ractl1 H system, 10 g be ,
business-related constraints, which may vary from one implementation to another.
Moreover, it should be appreciated that such a development effort might be
complex and time consuming, but would nevertheless be a routine undertaking of
design, fabrication, and manufacture for those of ordinary skill having the benefit

of this disclosure.

[0015] Certain exemplary embodiments of the present invention include
systems and methods for connecting multiple wellheads within a single conductor.
In particular, in certain embodiments, a multiple offset slim connector may be
provided which is configured to connect multiple wellheads within the single
conductor. The ability to connect multiple wellheads within a single connector
may enable the sharing of certain redundant components between the wellheads.
In addition, redundant space between the multiple wellheads may be reduced in
that multiple connectors will not be needed on top of the wellheads.

[0016] FIG. 1 is a block diagram that illustrates an embodiment of a mineral
extraction system 10. The illustrated mineral extraction system 10 may be
configured to extract various minerals and natural resources, including
hydrocarbons (e.g., oil and/or natural gas), from the earth, or to inject substances
into the earth. In some embodiments, the mineral extraction system 10 is land-



configured to extract various mnerals and natural resources, including
hydr ocarbons (e.g., oil and/or natural gas), fromthe earth, or to inject
subst ancewoi2ntoa1vdse earth. In sone enbodi nents, the m necalusennaLss4 on
system 10 is | andbased (e.g., a surface systen) or sub-sea (e.g., a sub-sea
systenm). As illustrated, the system 10, i ncl udes a wel |l head 12 coupled to a
m neral deposit 14 via a well 16. The‘hell 16 may include a well head hub 18
and a well bore 20. The wel |l head hub 18 generally includes a | arge dianeter

hub di Sposadaab 4 Neshi®adt fatAnoLiud 8ea eb, aRaresdlsaidnfleataned to connect
the well head 12 to the well 16. [0017 he wel | head 12 nay 1 nclude multiple

conponentigustfaied.dbasysiemahdincegies wedad/12 cewplechtp 8 onaeral degosiiskbei at ed
W th the welly 46 Fopo GLATR! fay (6, 0EL LSRR 69801 A L Vol Belidss bodi es,

val ves, and seal st hat route pfoduced mner deposit 14,
regul at e Trieeweliiead muld h@ gerétalltcladed a lbrge tiaoheter logh disgosed Aiothe i nto the

wel | bore 20, |n t i1l ustrated odi nent, the wellhead 12 includes what
'S col T odaraineyion o e uell By ks an EHRTGRARES sonnbes e walBanata tathen tree) - a
t ubi ng spgel 14, a casing spool 26, and a hanger 28 (e.g., a tubing hanger
and/ or a casing hanger). The system 10 may include other devices that are

coupl ed tiaoyfie Wehb hRAHedd 127R4) i‘F'!%MH@lerﬁuIEiBI@tco?fFFI%)(;\‘réﬁ%dthhpfiﬁ%ﬁ%Hﬁ and

control various conponents of the well head 12. exanp I n the

i | | ust r atreguiat aclivitias and eendiljanseansooiatetcwitid g well daniqey exavple3thaesuspended

et uaes WS 1 enton) RS BolieS Bk L Hbselt ol Hfe BbARBYor e vessel
to the wehinetfls &modd the mineraleldpbeiad 4 Lizgulate ptdssureimtbdiwaintas andugjbetas

surface systens, the rynning tool 30 may. ipnclude a device suspended over
and/ or | ealﬁﬂowq-rpfﬂe\;@pﬁ%y@hp@rq,g& éﬂ@}edﬂlés’[@m EROPAEHOIE ng devi ce.

Lorac) Tuipliee persenesahig vtadan mseis s aloinaetesnd s o,
i nst ance, (herinaftesea de), a tubing spool 24, a casing spool 26, and a hanger 28 (e.g.,
a tubing hanger and/or a casing hanger). The system 10 may include other
devices that are coupled to the wellhead 12, and devices that are used to
assemble and control various components of the wellhead 12. For example, in
the illustrated embodiment, the system 10 includes a running tool 30 suspended
from a drill string 32. In certain embodiments, the running tool 30 includes a
running tool that is lowered (e.g., run) from an offshore vessel to the well 16
and/or the wellhead 12. In other embodiments, such as surface systems, the
running tool 30 may include a device suspended over and/or lowered into the

wellhead 12 via a crane or other supporting device.

[0018] The tree 22 generally includes a variety of flow paths (e.g., bores),
valves, fittings, and controls for operating the well 16. For instance, the tree 22
may include a frame that is disposed about a tree body, a flow-loop, actuators,
and valves. Further, the tree 22 may provide fluid communication with the well
16. For example, the tree 22 includes a tree bore 34. The tree bore 34 provides
for completion and workover procedures, such as the insertion of tools into the
well 16, the injection of various chemicals into the well 16, and so forth. Further,
minerals extracted from the well 16 (e.g., oil and natural gas) may be regulated
and routed via the tree 22. For instance, the tree 22 may be coupled to a jumper



may include a frame that is disposed about a tree body, a flowl oop,
actuators, and valves. Further, the tree 22 may provide fluid comunication
wi t h t he wiel2b1018096For exanpl e, the tree 22 includes a tPEE/USCI®/034554 The
tree bore 34 provides for conpletion and workover procedures, such as the

i nsertion of tools into the well 16, grwe I njection of various chem cals
into the well 16, and so forth. Furth m nerals extracted fromthe well
16 (e.g., oil and natural gas) may be regulated and routed via the tree 22.

For inst a&c&eﬂowm% t‘h'él?% tedl Wt@%tﬁ&%h%rkﬂt@sh%@%%aﬁf&ldj ow ine that is
tied back to other conponents, such mani fol d. Accordi ngl , produced

m neral s Amammgbfnpltqwca@lrmnqr@lafdpw ﬁ@mmmweil 6 ta féletrh@nlm viadhe 12 and/ or
bl owourt - pF QU BREEZ 7 RER) Rt 67 ober BLPE BFisBa SRS B6Hadebrt of (e
tree 22 ofacmtiea Adewadt erevntereBOMIE3EMRY s o1by invtutaids titlodr a5 o paitefy of

exi ting e UEBIAZ PR AESBIER J8YI0an TR BRI BRFOIT AV pbssur e or an
OVer pr es syl ResC Afifhgs! &3 cotfbldlo dreeehidll, vas Sestheliui@fiovi BRengtieanel for the
tree 22. Typically, the t ubi ng spool 2471's’ one of many conponents in a

nmodul ar  siBibe eeryrof suryniientionad relpasx of PISSBW® Gfyait @arni@ssu canslitionn fr om an
of fshore vessel or surface system The tubing spool 24 includes a tubing
spool bor[0038] Thie tulinggreP @ provides adaserfnethesrgae2dy. Tyriaalby, de f | ui d

cpool bor DBl SHEHYEF el hAE eORBns TR G op v ol AR Compl et o

and wor kowiergirextradlisresystémr10ethatis! ran fmnanrmﬁ‘shsreamsbleorrsmfadem to the
wel | head 12 and

ose ool bore 38 t of f the well
ot 30, Ssan: 20¢ EhaaceaPS4BalcRs AauBPE Hohkts oo S BoRS FAh ¢ o
retrieve g9elsg GH?I\P@C@C{EGQ &b 8011 i cbhm 82 fn B_éiﬁ/e@ﬁj tlhetTFéreeo&@ gqay contain

el evat ed pressures. exanple, the well bore 20 may include pressures
t hat excea the,welD16. 1Ehm)(jhe d4birg 8po gl (o0® 88 prayneroviseracsgeaiethensel (psi) .

Accor di nglye JoNSr PAMSIALorIEIGT hhE WotkVef BroRalifds. For example,

components can be run down to the wellhead 12 and disposed in the tubing
spool bore 38 to seal off the well bore 20, to inject chemicals down-hole, to
suspend tools down-hole, to retrieve tools down-hole, and so forth.

[0020] The well bore 20 may contain elevated pressures. For example, the
well bore 20 may include pressures that exceed 10,000, 15,000, or even 20,000
pounds per square inch (psi). Accordingly, the mineral extraction system 10 may
employ various mechanisms, such as seals, plugs, and valves, to control and
regulate the well 16. For example, plugs and valves are employed to regulate
the flow and pressures of fluids in various bores and channels throughout the
mineral extraction system 10. For instance, the illustrated hanger 28 (e.g., tubing
hanger or casing hanger) is typically disposed within the wellhead 12 to secure
tubing and casing suspended in the well bore 20, and to provide a path for
hydraulic control fluid, chemical injections, and so forth. The hanger 28 includes
a hanger bore 40 that extends through the center of the hanger 28, and that is in
fluid communication with the tubing spool bore 38 and the well bore 20. One or
more seal assemblies and/or landing assemblies may be disposed between the
hanger 28 and the tubing spool 24 and/or the casing spool 26.



enpl oy various nechani sns, such as seals, plugs, and valves, to control and
regul ate the well 16. For exanple, plugs and val ves are enployed to

regul at e wbeofdaweand pressures of fluids in various boPes/isadoohessnel s

t hroughout the m neral extraction system 10. For instance, the illustrated
hanger 28 (e.g., tubing hanger or caskpg hanger) is typically disposed
within the well head 12 to secure tubing and casi ng suspended in the well
bore 20, and to provide a path for hydraulic control fluid, chem cal
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" conduct %lﬁeré\?depbglté)ﬁfh]%hd‘b@@sm hdn§ &plidaftydTRihesim $2. Trherctqaduct or 42
may be configured to allow for the extracti on of mnerals and nat ur al

resour cesmuwptmgﬁ"%@mayaha drjllegifand mﬁetaqieqmylta@eqwlsawdhlm@ $i80le6 using a
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conplete S|nu t aneous na single c pes of
wel | headssrﬂazlngazyellb]eads‘(@SV\Esd ﬂhemndoctdué?mayslhaonpngatemh/bhtaee:ts of CSW). The

ComIucL o REBBE el 0 TS Sha ke LR o
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be m nimzed. Advantages of usin within a single
conduct orofA£PNAgGtiaNsdNaY e sAmimie pMV@@ﬁ%%P&@%”&W'MﬁlGﬁWéd 2B f
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reduced in atlon times; ndent ing and conpletion of each
well 16, edistong pigtf@rmelsts ﬂo:weaf sieldeveé®pharit cgsideic tanpl &splicatiafs; sedunddacent
wel | 16; |(ra1!st'anqatr|]oant ’[III%QS 0mdependent drilling and completion of each well 16, allowing

access to a well 16 during decompletion of an adjacent well 16; elimination of the

need for commitment to subsequent wells 16 at the time of the first well 16; and

so forth.

[0022] However, space constraints may become an important design
consideration when using multiple CSWs 12 within a single conductor 42. For
instance, for illustrative purposes, FIG. 2 depicts a cross-sectional top view of a
conductor 42 incorporating three independent wellheads 12, although any
number of independent wellheads 12 may be used (e.g., 2, 3, 4, 5, and so forth).
As illustrated, the maximum available outer diameter ODwy of the wellheads 12
may only be in the range of approximately 20-50% of the inner diameter IDconp
of the conductor 42, depending on the number and size of the wellheads 12 used.
For instance, in a certain embodiment, if the inner diameter IDconp 0f the
conductor 42 is approximately 22 inches (e.g., in a conductor 42 having an outer
diameter of 24 inches), the maximum available outer diameter ODwy for the three
wellheads 12 may only be approximately 9 inches full bore. In addition, as
described in greater detail below, due at least in part to additional equipment



need for conm tnment to subsequent wells 16 at the tinme of the first well
16; and so forth. [0022] However, space constraints may becone an inportant
desi gn cowei2dawviabdson when using nultiple CSW 12 w t hi nPaTAiSagla2456nduct or
42. For instance, for illustrative purposes, FIG 2 depicts a
cross-sectional top view of a conductgr 42 incorporating three i ndependent
wel | heads 12, al though any nunber of i'ndependent wel |l heads 12 may be used
(e.g., 2, 3, 4, 5, and so forth). As illustrated, the maxi num avail abl e

outer di L& dP LM Bfied, Nendiey hE&aHBIick2 aﬂﬁléoqalltbtq \Dﬁhlh réabhﬁ‘vvéll%ﬁ& 19f

approxi mat el y 20-50% of the i1 nner di ameter e conductor 42,
dependi ngtherspabe amairaiie faieachiwalihead fRenayebe fiertbs VQQUQQﬁedAS sugh, ithst ance, in
acertaln I r 42 is
2ppr oxi ety TR e dgie BaNRE L TR Eng R R B ESROHRUF &l et er
of 24 i ncheag)esulthia re@oe@mpaamg adite andfoe inalieaaeel taroughpuHrémarthehe t hree

wel | heads ﬁ”l é %gly be approximately 9 inches full bore. In addition, as
descri bed'? eg% d detail below, due at least in part to additional

equi pnent assenbli es, and so forth) within

[&? g seCEa assenbl i es, | andi ng
each wel |[9923] 12F! hedepigiseé GPaP 15861 NAl §ideadew ohan exenwplary may be further
reduced. AfpS4iRfent bhﬁe@ﬂinhh&ﬂbr 4o |ﬁ6d?¢>6'ﬂa%ﬁg HNE Wi RESIP EP WeR I cSBE agwel | head

12 within the conductor result in reduced operating costs and/or
i ncr easeddaseribedapave, fth©|¢on<|alm:tqre412 meadecarpordi® bea]threecand eyepiuptte a

Cross- sec, Jof | I Q\V: e f conductor 42
|ncorporaftopﬁggpr\}ééo\%:\%{h/g%&@gt_[gtgdl—éaﬁéﬁhg HJ&‘ZS'@??@%@ b%cge t he conduct or
42 may |mbpra|t@1enth\rm|r bdvn@dlragldsmmlesmtmd sedlingedssbeties 48. s
|IIustrated 5%6 t he two ads 12 y be associated with their own
| andi ng dingay 0ae oAt Addeanbcl 8 agond o nes: JAoNgho | andi ng

assenbl i egnftAvHBY nﬁé&%é’d?ed RIMRRE s diRfer BDId@ach 're?sw@cﬂ@e Wenlgéad/\/‘ﬂz fh may be
used to |land a hanger 50 of each respective well

place within its wellhead 12. More specifically, in certaln embodlments the

landing rings may radially engage with recesses 52 (e.g., annular grooves) of the

wellhead 12.

[0024] As described above, the conductor 42 may be configured such that the
multiple wellheads 12 fit within the conductor 42 in an efficient spatial
configuration. The components that may facilitate this efficient spatial sharing of
multiple wellheads 12 within a single conductor 42 may be collectively referred to
as a CSW adapter system 54. The CSW adapter system 54 may include, among
other things, a wellhead lock ring 56 associated with each respective wellhead 12,
a body lock ring 58, a multiple offset slim connector 60, an optional hold down
ring 62, and a union ring 64. The hold down ring 62 is optional because, in
certain embodiments, the multiple offset slim connector 60 and the hold down

ring 62 may be integrated into one piece.

[0025] As described in greater detail below, the multiple offset slim connector
60 may be configured to connect to multiple wellheads 12 in a single conductor
42. In particular, the multiple offset slim connector 60 may be configured so as to
address the space limitations described in FIG. 2 above. More specifically, bores
in the multiple offset slim connector 60 which are configured to mate with the



place wiwthin its well head 12. Mre specifically, in certain enbodi nents,

the landing rings may radially engage with recesses 52 (e.g., annular
grooves) w0 20tvet1ol7l head 12. [ 0024] As descri bed above, PChaScandessor 42
may be configured such that the multiple wellheads 12 fit within the
conductor 42 in an efficient spatial %)nfiguration. The conponents that may
facilitate this efficient spatial sharing of multiple wellheads 12 within a
singl e conductor 42 may be collectively referred to as a CSW adapter system

54. The Q@Wr%é@l@t@rméy %b‘%ﬂ‘?séﬂa EBMaihHPh &L to @HQHS‘IE tﬁé DRIIhEA 95 to éhamg! | head

| ock ring 56 associated wth each respective well head 12, a body |ock ring
58, a mul spaseeavidfin mc@’ldumczfdﬁn@mcbwo@dﬁ Ol‘élﬁr\wﬁelenmStﬁd)I Hoamkanceng 62, and

a union r. > certain
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bel ow, De mul ti m connec confi gured o connect
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mul tipl e \of b4t (8lg. OISR REGREN) GQ\S%ﬁhb@le%’éﬁh‘eﬁéé ed reay asole @gklress the
space |limtati ons descrl bed in above. Mre specifically, bores in

t he nul t itppether.freguciag wasteﬂwmpomtm@tmmcwmcg 4Ponfigured to mate with
thewel | heads 12 (%/‘ be offset a certain amount to enable the wellheads 12
to share [9p26k wrtlhihdepietscoeroasisectiaral altiectiewolat exemptatyse be wast ed. For

wen 1ts SHASHERILE! SNt ERSh S B e d ot PebenRE TR s “one
common  bofitgt $tep Korrdengribg thenmiuttiplewaheist fEewhlingse @‘Swaamdrtsysﬂem of f set
sllmcongéﬁtor 60 to be off ehrétogeth As such,__the

wel | hoadsoh mantp 91 Gek e e Ben § 23 e i Sp0 R Ay SR 58 b n ¢ he
conduct orthd 3 5\WORERkerfdysterd 54 M <CldscAbEd @By @EchM@the Fidflfdu4l ew of an
exenpl ary enbodi ment of the CSWadapter system 54 and its associ at ed
conmponentwellnpgags 12 may be associated with their own respective wellhead lock rings 56.

The wellhead lock rings 56 may initially fit within recesses 66 of their respective

wellheads 12, as illustrated in FIG. 4. The body lock ring 58 of the CSW adapter

system 54 may be lowered axially down around the multiple wellheads 12. Since

the wellhead lock rings 56 initially fit within the recesses 66 of their respective

wellheads 12, sufficient clearance around the wellheads 12 may be provided for

the body lock ring 58 to be lowered into position around the wellheads 12.

[0027] FIGS. 5 and 6 depict an exemplary embodiment of the wellhead lock
rings 56. In particular, FIG. 5 depicts a cross-sectional top view of an exemplary
wellhead lock ring 56. In addition, FIG. 6 depicts a partial cross-sectional top
view of an exemplary wellhead lock ring 56. The wellhead lock rings 56 may
include a generally rectangular cross section which may be configured to fit
within recesses 66 of each respective wellhead 12, as shown in FIG. 4. As
illustrated in greater detail in FIG. 6, the wellheads 12 may, for instance, include
a first and second set of threaded holes 68 and 70 in the recesses 66. The
wellhead lock rings 56 may include locking mechanisms 72 which include
threaded fasteners 74, which may be used to tighten the wellhead lock rings 56
by engaging the first set of threaded holes 68 to ensure that they remain in a



first step for securing the nmultiple wellheads 12 within the CSW adapt er
system 54 nmay be to lock the wellheads 12 in place within the single body

| ock ringwb&owf1109se CSW adapt er system 54. As descri bedPabaseqiomasshs of t he
i ndi vi dual wel | heads 12 may be associated with their own respective
wel | head | ock rings 56. The wel |l head lpck rings 56 may initially fit within
recesses 66 of their respective well heads 12, as illustrated in FIG 4. The
body | ock ring 58 of the CSWadapter system 54 may be | owered axially down

around t hg, abédtRpinGeliivt R Bt 3pectvaGfelina@q¥abl ef BSKkS 789$ayP6
h t he 66 of th

initially fit wthin recesses elr respective well hedds 12,

suf fi ci enlsebearsad de pravidmdgidie tadlel dpeadinds’ Grelithpavatiheed teak rings Sthe body
|l ock ring 58 to be |l owered into position around the well heads 12. [0027]
FIGS. 5 d0028] depsthne hodeloskyingra8 ienbweliennto asfsittdnearaehd Headelllmgsdsr i ngs 56.

wel | nead Tae Helead ot Rl aeingh 8 B RReEA B Rart SRy Tihg bodly Rk TP ar
cr oss- secingPbRkutipthay tresnooking meskamsnad Y2 wed higrad Witk indpegtid®. The
wel | head | ock rings. 56 maéol ncl ude a generally rgt angul ar cross section

whi ch rrayW'lS‘QO%rﬁO?‘ﬁimi@éf‘q Y oCkiiPAiIe. AR EBRWRdN 665t EBRINSPESHILL i ve
wel | head \fiddo@e gonaybid ﬁa}ﬁlﬁéiatﬂm e [dcHHg Ab&fhrigm 872 airén Hoin FIG

6, the wellheads 12 may Instance, include a first and second set of
t hr eaded nadladly egpanchthengelihreadreck Bogss S sugbiharltheiikgspaetivg weltleadsngs 56 may

i ncl ude | i : j : i i nel t f .74, which
Imay be usg%@[r@gp F@ﬁ?éﬂb't%%h&\ﬁﬁh yﬁgggl(#ég(cﬂl'ﬁfs%g? nggq@gneaﬂgé%?ﬁé&{' S first set
of t Er eadeith thel lecdy68ck filn%lfbsgrne thiwge'dhaMeniemmari;déSMdedekeﬂﬁtmawdr el ative
to their respective eads : cer cks may al so be u to

b ovi de. HGIGONEd RS Riinas AMSU BT FAetublaRad IR HERGLSEE. [ 0ozg)
As the bagdyy kGKod tH8adst info tHP¥EIRNAIBE 84RRFAdnP thefbpiHshdd s ¥elhcheads 12,
the well head |l ock rings 56 may be rotated and aligned wthin the body | ock

ring 58 swWellheandeck regs 9&ki ng nmechani sms 72 are aligned within inspection
wi ndows 80 within the body | ock ring 58, as shown in FIG 4. The inspection
[0029] Then, the wellhead lock rings 56 may be spread circumferentially apart,

as illustrated by arrows 86, until wedge blocks 88 may be inserted
circumferentially between the open ends 78 of the wellhead lock rings 56, as
illustrated by arrow 90. At this point, the wedge blocks 88 may be secured to the
wellheads 12 with the threaded fasteners 74 by engaging the second set of
threaded holes 70 of their respective wellhead 12. This may be further facilitated
by fastener holes 92 in the wedge block 88. This may ensure that the wellhead
lock rings 56 stay in an expanded position within the recesses 66 of the
wellheads 12, ensuring that the wellheads 12 remain in position relative to the
body lock ring 58. In addition, to remove the body lock ring 58 from the
wellheads 12 at a later time, the wedge blocks 88 may be removed and the
wellhead lock rings 56 may be secured in their circumferentially retracted
positions with the threaded fasteners 74 engaging the first set of threaded holes
68.

[0030] Once the body lock ring 58 is secured around the multiple wellheads
12, the multiple offset slim connector 60 may be positioned axially on top of the
multiple wellheads 12. The multiple offset slim connector 60 may be configured



wi ndows 80 enabl e mani pul ati on of the |ocking nechanisns 72 which may

radi ally expand the well head | ock rings 56 such that their respective

wel | headsw@2oroermaden i n position within the body | ock ri mgTAB201@024554 N an
aligned position with the body lock ring 58, the threaded fasteners 74 and
spacer blocks 76 may be renoved. At tﬂbs point, as illustrated in FIG 6,

t hreaded studs or eyebolts 82 may then be threaded into threaded holes 84
adj acent the open ends 78 of the well head | ock rings 56. [0029] Then, the

wel | head {oqfktemwiftIheXPelRY ifnFR RRdySe bEWBHRSRR1 Alday. A& ihstafSe,
illustrated by arrows 86, until wedgée bl ocks 88 may be inserted

ci r cunf erretitrniagity Fiet delba iluseratgsbmusiptizs offget ¢fimt ¢sngelor BEdsl corfigured ngs 56,

as illusty r t, thi i nt . my be
secur ed t%%%@%ﬂc{e\&gﬁe%fsﬁﬁ hﬁ{)\ﬁ%\%}h,&e(éeéfe%?ﬁﬁ@lggﬁ%%ggﬁaBﬁlﬁte'ﬂgagi ng the
second sedffset slirroeadectohs0 esay/iBe obnfigueed to eapevith weoverddieatbuk2. This may
be further Iaci litated by fastener holes 92 in the wedge bl ock 88. This nmay
ensure t h4eINS3ES\let | head | ock ri ngs 56 stay in an expanded position within
the recesses 66 aof the wel|l heags 12, ensuri n%that the wel | heads 12 renain

in positil9A31kI atiNGe the MUPISaUFEUHEKCINNGGIB SO has RN 1P 28ahenove t he
body | oCkorth b RRIIIOWeliReacke] 3. 168 B0 ridg Ay bé BRially Rfwetgde bl ocks
8 e nd the | | o 56 y

8 may be renov ( wel 'head | ock rings 5 ~be secured in their
ci r cunf erdpundthemuipleactierl shostanineatorwiot MAgdin in edaideamipediments; he74

engagi ng - f . r | ock ring
58 is SeCrhpglgfea(ﬁfﬁéﬁgﬁrﬁwhcéﬁkﬂl%ﬁofgﬁgﬂﬁﬁ%ﬁégﬁﬁo%éﬂﬁgﬁlé rﬁ%}fﬁ?ﬁ{ﬂgg%? Sset slim
connect orinfillomayicbe. plsidvennednimoidahénts avhere theofultipte offiddtisiine wel | heads 12.
The nultiple offset s]imc ector 60 may be confi guredto te with the
speci 11 ¢ SATEEIor BAcELBE OId Gt Flagd 4B 'SGBRELS o e ARATORRE (i ng ¢ o
FIG 4, téeisddeashhaietheHultipRl &fset ERRicorhbfoEENIBENUNtOthd Mufp | gured to
mate with two wel | heads 12. wever, In certain enbodinents, the nultiple

wellheads 12. In particular, the hold down ring 62 is configured to mate with the

union ring 64, which fits around the body lock ring 58. More specifically,

threading 94 on a radially outward face of the hold down ring 62 may be

configured to mate with threading 96 on a radially inward face of the union ring

64.

[0032] Alip 98 on a radially outward face of the body lock ring 58 may be
configured to mate with a notch 100 on a radially inward face of the union ring 64.
Through the lip 98 and the notch 100, the union ring 64 may exert an axially
upward force on the body lock ring 58 when the hold down ring 62 and the union
ring 64 are engaged together via the threading 94, 96 of the hold down ring 62
and the union ring 64, respectively. Similarly, a lip 102 on a radially outward face
of the multiple offset slim connector 60 may be configured to mate with a notch
104 on a radially inward face of the hold down ring 62. Through the lip 102 and
the notch 104, the hold down ring 62 may exert an axially downward force on the
multiple offset slim connector 60 when the hold down ring 62 and the union ring
64 are engaged together via the threading 94, 96 of the hold down ring 62 and
the union ring 64, respectively. In general, the hold down ring 62 and the union
ring 64 may be coupled together by a relatively small amount of rotational
translation via the threading 94, 96 of the hold down ring 62 and the union ring 64,



of fset slimconnector 60 may be configured to mate with two, three, or four
wel | heads 12. [0031] Once the nultiple offset slimconnector 60 has been

| ower ed awoOabioiiosro the nmultiple well heads 12, the hol @Ciaseowions62 nmay
be axially | owered around the nmultiple offset slimconnector 60. Again, in
certain enbodi nents, the nultiple Offi t slimconnector 60 and the hold
down ring 62 nmay be integrated into o pi ece. However, in enbodi nents
where the multiple offset slimconnector 60 and the hold down ring 62 are

separate r%%?&ﬁﬁ/e . heorhRdidneovn cér‘té‘iﬁ é?@bdoﬁm@ﬁ%d oh@;h@ué’rtérh@rd%‘ §.iphe of fset

sl i mconnec down onto the nultiple In particular, the
hol d dowdegreg twen) psa bahftuguees, 180 ﬁ@@r@ewmofﬂ@middnmrm@l which fits

around t I radially
o oonr TBA9Blo RSt B D3R mihe BBREL Rk eI hcBi

t hr eadi ngcd¥meotor 80rigtbokbed yn placarot tbp o tref muhiplewekheadsni@. 64. [0032] A lip
98 on a radially outward face of the body | ock ring 58 nay be configured to

mat e vvitk[oesaptcmaoﬂdqmct@ 4 edsalskytionransios Viewef ah éxbmplaryon ring 64.
Through the |I the union ring 64 may exert an

Pr\qg E r‘_Ehe notch 100, ?
axi al 'y UpRBPEMESE ebthe{-eheadrpigr ?ry&&@mrﬁ‘*rﬁyds@ ARG ALBE CHBPANHIRN ring 62
and the L%éﬁé’ﬂatbb'?ﬂm@ﬁeaﬁﬁltiﬁ)@\%%a{o%g@h@élllﬁét@atbaethbm‘%ﬂé &4 96 of the

hol d down ring 62 and the union rin , respecti vel arly, alip 102
on a r adi$¥stgm Sdtingludes tesdasty Ioﬁerlmb& heenaifiplecffsel slrm@@ﬁn@@odﬁo 60 may be

Cont! 0 She Bl Sl b PSS b8 Unie Rl o Ao hRUEHBL ARG Skl b2
may exer toranofagdchl dfyh@be_/\mmpdwéms am osed With thd CISWV adapties eyste 34, @gnnect or
B e kg Tobcbi e 53 B A ubah M 2o B Mgl 00 e
respecti ighthead™ 29eNQE A beddiRehiRé thulid offstSsIiR2cartbctdre0Bic@Rfigured

to mechanically couple to each of the individual wellheads 12, as described

above. More specifically, the CSW adapter system 54 may be axially lowered

down onto the multiple wellheads 12, as shown by arrows 106, such that the

multiple offset slim connector 60 couples to the multiple wellheads 12. However,

as described above, the CSW adapter system 54 will not be axially lowered onto

the multiple wellheads 12 all at once. Rather, the individual components of the

CSW adapter system 54 may be moved into position around the multiple

wellheads 12 in a particular order.

[0034] For instance, FIG. 8 depicts a cross-sectional side view of an
embodiment of the body lock ring 58, the multiple offset slim connector 60, the
hold down ring 62, and the union ring 64 of the CSW adapter system 54
separated from each other, illustrating the order and manner in which these
components may be connected to each other around the multiple wellheads 12.
In particular, in certain embodiments, the body lock ring 58 and the union ring 64
may be axially lowered onto the multiple wellheads 12 first (i.e., prior to the
multiple offset slim connector 60 and the hold down ring 62). As described
above, the body lock ring 58 may be locked into position relative to the wellhead
lock rings 56 associated with the multiple wellheads 12 using the locking
mechanisms 72 described in FIGS. 5 and 6. The union ring 64 may be axially



ring 64 may be coupled together by a relatively small anmount of rotational
translation via the threading 94, 96 of the hold down ring 62 and the union
ring 64, rwepenxitvely. For instance, in certain enbodi meRCI[USQIL0W24554
quarter-turn (e.g., 90 degree turn) or a half-turn (e.g., 180 degree turn)
of the hold down ring 62 relative to ige union ring 64 may be needed to
ensure that the nultiple offset slimconnector 60 is |ocked in place on top
of the multiple wellheads 12. [0033] FIG 7 depicts a cross-sectional side

vi ew of ARnwBKRIRtRHYsifEHPabuRE the ﬂfulﬁ&@m@ﬁ%@é&aﬁ §Tm@bé%60%l§4fvll?ﬂﬂe' ts

associ at ed conponents, separated fromthe multiple heads 12.
i 11 ustratleaefly Ioﬁen@%a&ﬂmﬁréy b@wserthshpl%canm@g noteh lb@ﬁig)f Ir@dlodynmk 58, the

mul tiple | : t I and the
ani on' 1 63 aad A LBANEG X, Sbeclify BhuBRneb BP R e o onant s are
used w t hinde4 %Wbdagﬂmereamem@bocbﬂodppngéd dfter tHecbow| Ibbleadg I58ck rings
56, which ma used . for ach i ndi vi dual , wel | hea 12. This is because the
ml tiple '8#9‘%(‘@9 '%tlo|9935t9ﬁ‘rf8 46 181G wel i19¢lf €298 8% mechani cal Iy couple to
each of the_individual wellheads 12 as descri bed above. Mre specifically,

the csw d893skr SYsedhs Badylogk pug:Rd igiseguies\apuad hamubiploweleads: i pl e
el | headsiddne i AOWSOYIRT ESRCIb0 BHOBIRIY DALY diiahe: RLfER o1

connector 60 couples to the nulti heads However , ri bed
above, t n&eltt@aﬂadépaseﬂust;aie@bywqm 1081olfurmera&n@a ihe meltiplecaifsehslimt he

[tipl | t f th
Cow nhant STEVETER B8 Bdn BaR168ar b8 ine M S Uethedt® 1 RABRLT § ©F 1N
wel | headsddn i n?g a82paay bepbanlonedjarounhaaéﬁiulﬁme offest slint eonriddior & d@p| cts a
Cross-secl | ona

d t of th k th
Ul e pi o BERGRed BY Aol FiSe B PRSI EIeHAR NG S ey Besibhe uni on

ring 64 obwbR®y SeRWY REEPIEAdiISY B4 M PABARAIANER fabe B 8RChoIQIHoRN ring
illustrating the order and nanner in which these conponents may be

connect edb4 engagss Withhthreadion 98 ane radiltyiipwardaeice 9é dlasunien ring 64. As
described above and illustrated by arrows 112, by rotating the hold down ring 62

relative to the union ring 64 by a relatively small amount (e.g., a quarter-turn or
half-turn), the threading 94, 96 may ensure that the multiple offset slim connector
60 is secured in place axially relative to the multiple wellheads 12. In particular,
the notch 104 of the hold down ring 62 may exert an axially downward force on
the lip 102 of the multiple offset slim connector 60 when the hold down ring 62
and the union ring 64 are engaged together via the threading 94, 96. Once the
hold down ring 62 and the union ring 64 are fully engaged via the threading 94,
96, an axially downward face 114 of the hold down ring 62 may abut an axially
upward face 116 of the body lock ring 58. In other embodiments, the multiple
offset slim connector 60 and/or the hold down ring 62 may be pre-loaded, such
that the axially downward force will be applied automatically.

[0036] FIG. 9 depicts a flow diagram of an exemplary embodiment of a
method 118 for connecting the CSW adapter system 54 to the multiple wellheads
12. In block 120, the body lock ring 58 and the union ring 64 may be axially
lowered into position around multiple wellheads 12. Once the body lock ring 58
and the union ring 64 have been axially lowered into position, in block 122, the
body lock ring 58 may be locked into position relative to the wellhead lock rings



In particular, in certain enbodi ments, the body |ock ring 58 and the union
ring 64 may be axially lowered onto the multiple wellheads 12 first (i.e.,
prior to wbeomuibiepl e of fset slimconnector 60 and the roraSdaw2455.1g 62) .
As descri bed above, the body |l ock ring 58 may be | ocked into position
relative to the wellhead | ock rings 5§ associated with the nultiple
wel | heads 12 using the | ocking nechanlgns 72 described in FIGS. 5 and 6.
The union ring 64 may be axiallylowered into position around the nultiple

wel | headssgl df e HlItiBREA Flekg¥v bh TthléeprBé’@Bé &fa6Kking e &%X%bl{rﬁhg bg ikgcause
the lip 98 and the notch 100 of the body |ock ring 58 and the union ring

64, respeRasitiasn fglativedd theywakinedd lpckrisge hb rm%elngwd@rmamiﬁglaﬁmg theom bei ng

it posi PouRS PSR EE phiciben Blder aqlE) ARGk LA feldiRIoBIGS 4 e boay

| ock ringargB6i s secured around the nmultiple wellheads 12, the nultiple
of fset slimconnector 60 nmay be axially |owered onto the nmultiple well heads

12 as il |[e8BVRt ednby tiag bows|otRBingfiastduzn, loekEzRintdsodidr iaﬂdtﬁ/eqbﬁﬁ@t slim
connector 60 has been axiall | ower ed onto th rrultl(gq e wel | heads 12, the

hol d_dowrWeiNeFddeckigos,e0 db&lackotedu the BHiRIa FEsshsimi qangesior §8imay P,
connect oralillAdubldd ity by 15 e HuplAebibgbaonddehol d down

ring axially wered s hat t readl ng on a radially outward
face of tm‘iéﬂlhtﬂ effagdahmrdongeer éamgévgewaxialwm\@@r@dngtogmwmnalrrtaidclal |y

orrows 1120 0ie POBAE e B2 Ruibe eRa R &S B Rl BBubaat ™, Pon g 64
by a rel ahuuupla/ofmlshmaumuetto( 60@nd taequmntngMrHowemalatdeecmedthe

t hr eadi ng 94, ure that l[tiple offset slimconnector 60 is
secured| Al ETpORE SR Svbe o le oiet Bn soGaedahana R o

parti cul ajowd RRg @Qtrﬁﬁy QQ%t@%raiélﬁn&%ﬁe dReB. Nh BehHRAirEnts SuRiré i axial ly
downward force on th he I'tiple offset slimconnector 60 when

the hol d @uliple offgst sbmaganeeier BRicod the hgldedpwn BN@ Ag£Ge GePAEER RIECESi a t he
thw eadi gy o PRowEE 2Rl Bk dsHgH8 bl e SRR diiet 4ih WBnfiéde: & 2@

fully engage t he
down relative to the multiple wellheads 12 at least in part due to the lip 102 and

the notch 104 of the multiple offset slim connector 60 and the hold down ring 62,
respectively. Once the hold down ring 62 has been axially lowered into place
between the multiple offset slim connector 60 and the union ring 64, in block 128,
the hold down ring 62 may be rotated relative to the union ring 64. Doing so may
further lock the multiple offset slim connector 60 into position axially relative to
the multiple wellheads 12. In particular, as described above, rotating the hold
down ring 62 relative to the union ring 64 may cause the threading 94, 96 of the
hold down ring 62 and the union ring 64, respectively, to engage. As the
threading 94, 96 of the hold down ring 62 and union ring 64 are tightened
together, an axially downward force may be exerted from the notch 104 of the
hold down ring 62 onto the lip 102 of the multiple offset slim connector 60. This
axial force will ensure that the multiple offset slim connector 60 remains locked
into position axially relative to the multiple wellheads 12.

[0038] 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



96, an axially downward face 114 of the hold down ring 62 may abut an
axially upward face 116 of the body lock ring 58. In other enbodi nents, the
mul ti pl e wbf2emr118967m connect or 60 and/ or the hold down PCEgSeRomedsshe

pre-1 oaded, such that the axially dowward force will be applied
automatically. [0036] FIG 9 depicts ? rom1diagran1of an exenpl ary

enbodi ment of a method 118 for connecting the CSWadapter system 54 to the
mul tiple well heads 12. In block 120, the body lock ring 58 and the union
ing 64 micheoB il IRURTGNis M niBASE tPBe AAEAT M SdbarRirhgeads 12.
Once the body ock ring 5 he union ring 64 have been axially |owered
i nto posidisegased. nRBIf@cMthentlhﬁlﬂa@dSDVIebak quﬁg?%enwub@@rﬁﬁl@w into
position 6. | I heads
2 the oo GBS itad WiniFing 3538 aB 6okt B R B nddh i RieeRlel ¥81 oot o
t he melIhbmdmhgabpendg$05ﬁnsay |nclude mani pul ating the | ocki ng mechani sns
72 described in greater detail above with respect to FIGS. 5 and 6. [0037]
Once the body lock ring has been | ocked into position relative to the
wel | head | ock rings 56, in block 124, the nmultiple offset slimconnector 60
may be axially lowered into position on top of the nultiple wellheads 12.
Once the multiple offset slimconnector 60 has been axially lowered into
position, in block 126, the hold down ring 62 may be axially | owered into
position between the nultiple offset slimconnector 60 and the union ring
64. However, as described above, in certain enbodinents, the nultiple

of fset slimconnector 60 and the hold down ring 62 may be integrated into
one piece. In enbodiments where the nultiple offset slimconnector 60 and
the hold down ring 62 are separate pieces, the hold down ring 62 nay be
used to hold the nultiple offset slimconnector 60 down relative to the
multiple well heads 12 at least in part due to the lip 102 and the notch 104
of the multiple offset slimconnector 60 and the hold down ring 62,
respectively. Once the hold down ring 62 has been axially lowered into

pl ace



between the multiple offset slimconnector 60 and the union ring 64, in

bl ock 128, the hold down ring 62 may be rotated relative to the union ring
64. Doi ngveaormemodeart her | ock the nmultiple offset slim eomuseao02684i nt o
position axially relative to the nmultiple wellheads 12. In particular, as
descri bed above, rotating the hold do?ﬁ ring 62 relative to the union ring
64 may cause the threading 94, 96 of e hold down ring 62 and the union
ring 64, respectively, to engage. As the threading 94, 96 of the hold down
ring 62 and union ring 64 are tightened together, an axially dowward force
may be ﬁﬁ&{#ﬁﬁ fromthe notch 104 of the hold down ring 62 onto the lip 102
of the ® offset slimconnector 60. This axial force will ensure that
the nultiple of Epabmskbmprigpgect or 60 remains |ocked into position axially
relative to the multiple wel "heads 12. [0038] Wiile the invention may be
suscepti bl e t @ walheagcanngctar canfigured 4o goamaas Wit Mukipfeor eftheagdpedinin ¢
enbodi nenj s:..hav. y way of exanple in the drawi ngs and have been
describegé?WB%@&g?ﬁgﬂéigﬁg&ogowever, it should beunderstood that the
invention is not intended to be limted to the particular fornms discl osed.
Rat her, the inyention is to cover all nodifications, equivalents, and

St ornatiSes AP EHGeR SHIRT hevisBin oo headsenBrotohe GkDaREeh as
defined bye ldared fHtb pracBGXPIRSBRGUe (4 MePRukbR Wallnbads byY:Sh@RdoRId. Si ng: a
wel | head connector configuréd to connect wth nultiplé wellheads wthin a
singl e wel | head conductor. 2. The systemof claim1, wherein the well head
connectorqis G I ; i | aG: i t.jye to the

mil tiple wel hﬁ%%%rﬁgef%%'@e%é&%@ﬂ#g'ﬂ*@? Q{ﬁ@%@é{l@%@ﬁ% GheS " aheroin a
i p on a welthieald opnoatinaisdcdrdigerasf totrhateweith heatchcamaeadially insvacd fddegafr ed t o
mate wt na nﬂ%gh on a radially inward face of the hold dowm ring. 4. The
syst em of i %wnéﬁﬁprising a union ring having a first threading on

4, The system of claim 3, comprising a union ring having a first threading on
a radially inward face, wherein the hold down ring has a second threading on a
radially outward face, and the first threading is configured to engage with the
second threading.

5. The system of claim 4, wherein the notch of the hold down ring is
configured to exert an axial downward force on the lip of the wellhead connector
upon rotation of the hold down ring relative to the union ring.

6. The system of claim 5, comprising a body lock ring configured to be
locked into position relative to the multiple wellheads, wherein an axially upward
face of the body lock ring is configured to abut an axially downward face of the
hold down ring.

7. The system of claim 6, wherein the body lock ring is configured to be
locked into position by multiple wellhead lock rings, wherein each of the wellhead
lock rings is associated with a respective wellhead.



aradially inward face, wherein the hold down ring has a second threadi ng
on a radially outward face, and the first threading is configured to engage
wi th the weconditvdsreadi ng. 5. The system of claim4, wheceius2aloe2456t ch of
the hold down ring is configured to exert an axial downward force on the
lip of the well head connector upon roggtion of the hold down ring relative
to the union ring. 6. The systemof claim5, conprising a body |lock ring
configured to be locked into position relative to the multiple wellheads,

wherein g axigqd é’ys‘t’é}ﬂ@ff‘éldirﬁ@mﬁferélﬁ%IBP&YtH&‘é@leﬂly%tw&d%@é oftieed Lo abut

an axially downward face of the hol wn rin > The system of cl ai m 6,
wher ei n ttfrmﬂyti@dyrln@&conf@greobtoo“oatfa\glm adnotah @etheorelal@diynwafdpfeee of on by
mul tipl e kkﬁﬁqnéock rings, wherein each of the well head lock rings is
associ ate Wi e espective wel | head. 8. The systemof claim®6, wherein a
lip on the rad| ally outward face of the body lock ring is configured to
mat e vmthaan&Hh on th adi al | rd f of t he unlonr n

System of %l ai HESYSRRAL iR i MokD G ATOHNPR GG S ConiaTadla o

exert an @&xrfan HRWRGSWARIEReBh tfh|é€hp| cbfﬁhé’i)obiﬂﬁac'RQFﬁg Woﬁdti&@l ¢{RRE rotation
of the hold down ring relative to the union ring. A system conprising:

a wel | hedtpld dawadingrretiineitg theednion e@nnect with nultiple wel | heads within a
singl e wel |l head conductor; a hold down ring configured to be positioned
radi ally around the well head connector and to |ock the wel | head connect or
in positith axAaydtgmocomppsiot: t he nmul ti pl e wel | heads by applying an axially
downward force on ead conaector conflr%;ured to

be. posi t1 oned  SANGRAY SoaEsira conLSRaREs penedt wi uliBewolshos Wi

a single wellhead conductor;

a hold down ring configured to be positioned radially around the wellhead
connector and to lock the wellhead connector in position axially on top of the
multiple wellheads by applying an axially downward force onto the wellhead
connector;

a body lock ring configured to be positioned radially around the multiple
wellheads; and

a union ring configured to be positioned radially around both the hold
down ring and the body lock ring and to lock the hold down ring and the body
lock ring in position axially.

11.  The system of claim 10, wherein the hold down ring is configured to apply
the axially downward force from a notch of the hold down ring to a lip of the
wellhead connector.

12.  The system of claim 10, wherein a first threading on a radially outward
face of the hold down ring is configured to engage with a second threading on a
radially inward face of the union ring.



wel | heads; and a union ring configured to be positioned radially around
both the hold down ring and the body lock ring and to | ock the hold down
ri ng and wbeotwadyosrock ring in position axially. 11. ThecTyustewioaf5s€l ai m
10, wherein the hold down ring is configured to apply the axially downward
force froma notch of the hold down ngg toalip of the well head
connector. 12. The system of claim 10, wherein a first threading on a
radially outward face of the hold down ring is configured to engage with a

second t hygadifip %t&nro@‘éiaﬂwmdm‘é%iﬁtﬁ@ﬁ@ld@ov@rﬁ@ng’&i&hfibhr‘&iité%ppﬁhe system

of claim12, wherein the hold down ring is configured to apply the axially
downwar d theraxiallystownwesd f@sce Ieatatheomelbeadrconpeeior bpai raatiaT ot the hetd d down

ring rel ati . . i i N0Vl & .t Fdir hreadi ng. 14. The
cystem of LIS oA @88 yridteta AR sy ol BB BEPRANG0 Tock The hot d
down ring and the body lock ring in position axially by applying an axially
upward foryce fromthe union rjing onto the body |l ock ring. 15. The system of
ol m 14, 1ner BN LGN P8 o o oS CaptaLfes HeRektas | v upwar o
force frompi@dB@hGthePind the BHHyABCK g Sosttidd &iafy hy'SoM oy droskallyi ng. 16.

The system of claim 10, wheréin the bod% lock ri'ng is configured to be

| ocked i nupysddifoies feom e ynipariggionto the bedy Iegk £ingl e wel | heads usi ng
mul ti ple well head | ock rings, wherein each wellhead | ock ring is associ ated
with a respective well head. 17. A nmethod conprising: connecting a plurality
of wel | hetiils tTheasysierglof clagrhl de adhecain tiges ioion ribg.is Thefigured talapply dhai m 17,

o ot ria Ve Joaa Noeh AL S UGG S A T8 of b8Ptk A" 2 &l 1Y
16.  The system of claim 10, wherein the body lock ring is configured to be
locked in position axially relative to the multiple wellheads using multiple
wellhead lock rings, wherein each wellhead lock ring is associated with a
respective wellhead.

17. A method comprising:
connecting a plurality of wellheads to a single wellhead connector.

18.  The method of claim 17, comprising:

moving a body lock ring and union ring into position radially around the
plurality of wellheads;

locking the body lock ring into position axially relative to a plurality of
wellhead lock rings, wherein each wellhead lock ring is associated with a
respective wellhead;

moving the single wellhead connector axially into position on top of the
plurality of wellheads;

moving a hold down ring into position radially between the single wellhead
connector and the union ring; and

locking the single wellhead connector into position axially relative to the
plurality of wellheads.



| ocking the body lock ring into position axially relative to a plurality of
wel | head | ock rings, wherein each wellhead lock ring is associated with a
respecti weowelo/hemwd; novi ng the single well head connect ecTask@log4550t 0
position on top of the plurality of well heads; noving a hold down ring into
position radially between the single | | head connector and the union ring;
and | ocking the single well head connector into position axially relative to
the plurality of well heads.19. The nethod of claim 18, wherein | ocking the
single well head connector into position relative to the plurality of
wel | heads conprises rotating the hold down ring relative to the union ring.
20. The n# hodlhsf methgicnefgaimahs vdiatieinde®ing thengingedvellhead conpectpit o
position . J: i j i ses
radi al ly '@ﬁd anédtyoﬁ]gﬁe?%@g\i%%%é@# Ift%gﬁ\;vgmﬁége{g% 1%;% gnrérgggeré%ggalt@é)ﬁ@é plurality
of wel | heda@sn ring relative to the union ring.

20.  The method of claim 18, wherein locking the body lock ring into position
relative to the plurality of wellhead lock rings comprises radially expanding the
wellhead lock rings from recesses in the plurality of wellheads.



