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This application is based on United States Provisional Patent Application

No. 60/ 3Q®d &aRsszwhi ch was filed on July 3, 2001. Backgr ougr/@o2bbhss
Invention 5 The present invention relates to a side-by-side well head system

whi ch may be used to drjlgh FessuFLSREBySide WaliReld g‘fstéwdrocar bon wells.
More parti cul arl_b/hﬁthe present invention relates to a side- % si de

wel | head system é@P"é@if?ﬁr“F besedandnied W%P tevigienal RadenftApplicaign Ppof i | e
connectors {g36£860, %vtﬁ&h‘?mé(ﬁlécﬂ&?ﬂlﬂh@ conmponent of the systemto
certain other conponents such as a II|ng riser or a 10 christnmas tree.

Prior art sﬁdémgﬁﬂﬁ(ﬂmm | head systens are commonly used to drill
and _conplete a Muheled nve A ASRIA0 2 Ul i mwﬁ{g@nwhm'neamductor

housi ng. As shown i'n such a welthead system nmay conpri'se a base
pl'ate 74 whisdd tosirill aed d@“dple’re a mambey of wdrq:amd!&tlSoMOI'@D@ilﬂgarWO’fhet wo casi ng

andi ng supBRRERgt el Y RS R R B ARG B,
; B ; ?‘ dg); ?rerrﬁlt m:;é high mtdgtm ovt piefilei cphbedias tb secde thé wemieadrrmusing s covered by an

78 ich.is, conpe dto the.top of th | andi ng support
ng 72wt RORBaR oy PR SRR e R olansut e ea & Mmoo g~ bort s
80. In aoddi thiztmastrawe! | head housing 60 is installed in the well on the |eft
hand 20 side of Figure.5 and,i nn cted to the |andin ring 72
usi ng a bol t ed fﬁ&%@gs'%ﬂn%@?w E??dlsﬁfétﬁﬁﬁ@ée ﬁorHGWBE(rUSSE ‘Hltagd only
one of whi chomﬁlefélmvmnberlaﬂhyd"r@éa'rr@csrmeusﬂrommtmhabinglég:oﬁad@omouengrag| on of
t he SXS wel | head sFystem shovvn |"Fﬁ%(£ﬂ%ure 5, a dril I

r| sef
connect ed t 8"PHEINt (lﬂ.yr%p RUeB aws F?G?J@?Hﬁo'ﬁe”siﬂ% Fﬂ%tfet éd"q\"qha{?lge

connecti on Wajdeh t¢PBERGY SRPcdldUE el hdwémgfmbt%to%snﬁéstrmgé Y6986d péb whickh is 25
shown. The bolted fl ange connections which are used to connect the vari ous

conponeﬂn@s are gach gpspandedsiramithe bagesdlateaAdeanding: sYRPeE g {LMIFYSt o i nst al |
and  renovepqtdy t@% tbh Nthe bBSe Plbfes ah tHiPa@pte, tNBEIRSH thb 'Fltg%n%blefb?ad

systens limts the naxinmum ogeratl ng pressures such bolted flan

connect i ons Figsre %@fC@VVeWibV BB ehArdongENiEaR 19 Whishds canpected imiedon ‘Pfgl'r‘ﬁsel ves
occupy a s U%ng%h@%] |tFP§ ba%% ﬂa}@é &&mb@qon%é}%%r@ﬁgéé Qp@hb@fro@a of the

wel | head housin di anmet er casi ng which
can be usedbplis §Gdn ggk@tmm; |a|w@h@|ad5|y§{su§|g160 is mstalled in the well on the left hand

20 side of Figure 5 and is connected to the landing support ring 72 using a bolted flange
connection which includes a number of bolts 66, only one of which is shown.
Furthermore, in the drilling mode of operation of the SXS wellhead system shown in
Figure 5, a drilling riser 62 is connected to the top of the wellhead housing 60 via a
bolted flange connection which comprises plurality of bolts 64, only one of which is

25 shown.

The bolted flange connections which are used to connect the various
components of prior art SXS wellhead systems are time consuming to install and
remove. In addition, the offset loading inherent in SXS wellhead systems limits the
maximum operating pressures such bolted flange connections can safely withstand.

30 Furthermore, the flanges themselves occupy a substantial portion of the available
cross-sectional area of the wellhead housing, thus reducing the maximum diameter
of well casing which can be used in the SXS welihead system.

Summary of the Invention

These and other limitations in the prior art are addressed by providing a

35 wellhead system for use in completing at least two well bores from within a single
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Summary of the Invention These and other limtations in the prior art are
addressed by providing a 35 well head systemfor use in conpleting at | east

two well Rey@solgsgmwithin a single 1 WO 03/004830 PCT/ USRE/¥38Pss5
conduct or housing. The wel | head system conpri ses at |east one well head

housi ng  WhidpRudtsr rfdaaﬁg.r trﬁéiS@méag%yg@ﬁmmpﬂge{%m%aspsn@w@urvéah%ug rises a

top portion that is adapte e connected t ower portion of a

wel | head coMpghiEsupPaited £ thgycondyiaigs howgingand whigh gasanrises aupr porfien that wel | head
housi ng an ' | | | nector for
securing tﬂgfaag‘?}? (\}Q{ga%rbggpr%%?\déﬂ% {63% ]t; R%rﬁ&]v\%% ﬁ%@ggﬁgﬁﬂ%@qlaﬁca%@@ordance

W th the prhangatwhighisisupperiediwithinciba melihead Hossing eheé romdviictoacading gr oup

consi stigng Qf.& ' e

cmbod mint i SHEfcd. M 8 UdpRe A B hE WRIARRTEMObnenTo B8 1 1 s
tree whi ch weltheadibsusingl dwaccordance atithdime presernit owentiomt thesconeesonied wit hin t he
10 top porty head. housi connect or, conpri s a
radially exéﬁg%aeg{)ff%#ﬁ‘&ﬁ@pﬁ"ﬁg‘sﬁw %‘Jr?q%@ﬁ%%%@‘g%ae%@?@s@ﬁ'We SP%RW@?"
connecti on por t ilwoneasrdbodimenivefthenieaehtibotise wgllhebd camgomnertrombhisesliaat ch ri ng
I s supported on the | r. gconnection ortion_ and i s expandable .into a

or oove whi Rt nd R bR RlsE PRGN ot BFERGT Biaet he

chri st mis ttbﬁ@ottiorlmFﬁaeg@llhéwmubmgahagm c’bﬁnécmoravgﬁ{cdlnilees &rdungiynent  of ht he

I nvention, the ead co nent conprises a ri Ing.riser ang the
connect or Cmp@&latgﬁggg N@%éﬁ Qlép%‘?g%g%e@ﬂﬁﬁ‘%ﬂowm E‘?i‘niegt"’w&ﬂ%ar ound the
wel | head hatgwegheadtholisifg.din ddditiBs, the &dh ringls aspokte®@Bn tHd18wes®@aRBRbAd Cl anp
assenbly extends around the well head housi n{% and the drilling .riser an

angl e of | SX¥lgNAN izgxpandehle HiKe agreove yhichds ormaedian ekrlinedd baingdepri ses 20

three wel | hpa@b Stk @ chiidifas daeRsHhe hvelhadihoasingnP!l y extends around the
wel | head housi ng and the drilli ng@rl ser an angl e of approximtely 225.
&

Moreovel®, the de@RipRramRadiment e5Eeeptians thevlibeatheamieanepbeanaisehat he
drilling ridgfihgRséindttfe BGirestor BHAHRY 2 ¥ebehtBS cliflp ReBLROMTEE.  Thus, the

SXS wel | head system of the present invention uses a segnented 25 clanp
assenbl y duscHgdErundthe welhgashbausiog arbibe dtiliamrisesnh agdlitiont ®enal |y | at chi ng

connect or %mt@%ﬁggf@mm/a%n HPREIRESd ﬂp@%ﬁg@%me dﬁmg@ of

operation. e typ ectors offer severa antages over the
bol t ed fl anifer agangiectleemiban3edf. dwrtbingre, whegxBesyalibeadssysim corprises egnent ed

clanp agsenhlak wellhead housings, the segmented clamp assembly extends around the
wellhead housing and the drilling riser an angle of approximately 225°. Moreover, the
segmented clamp assembly is preferably supported on the drilling riser prior to being
engaged with the wellhead housing.
Thus, the SXS wellhead system of the present invention uses a segmented

25  clamp assembly during the drilling mode of operation, and an internally latching .
connector during the completion and/or temporary abandonment mode of operation.
These types of connectors offer several advantages over the bolted flange
connections used on existing SXS systems. Both the segmented clamp assembly
and the internally latching connector allow for greater operating pressures within the

30 system because they are able to withstand greater bending moments than the bolted
flange connections used on existing SXS systems. In addition, the reduced profile of
the internally latching connector allows for larger casing strings to be suspending in a
given wellhead housing. Furthermore, the use of an internally latching connector in
the production mode of operation provides a cost effective method for connecting the



and the internally latching connector allow for greater operating pressures
within the 30 system because they are able to withstand greater bending
moment st {sldogshol ted flange connections used on exi stigeg,&5S.8x%5t ens.
In addition, the reduced profile of the internally |atching connector

al l ows for {res @ehe Geliicad haligihg) $hck thdp@isTieaeadsd Revé A parmdHentsediidntdiead
housing. Furthernore, th Ihuse of ,an internally |atching connector in the
rwasj

product i on ?Rm@cf@f%tk@ a9 hUsPBdes a cost effective method for
connecting the -fhdd®alsohASHIEtEETd hiNdAtadéd 8Pthe Fedentifvdniien Wil ehRadh

housi ng, since there is no need to | eave a pernmanent segnented connector
on the wel | ARRateN Ho8) the follqwiag Setaied deseptianpyvitl feferance tadaRcaEWaNYIRd t he
present 4 nvgalyiee W Il be nade apparent fromthe follow ng detailed
description, wth reference to the acconpanying 5 draw ngs. Bri ef

Descri pt i onBoef Daserintionef thgOrawigas e 1 is a cross-sectional view of a single
conpl eti on enbodi; tq ) e tiqn, Figure 2
IS a cross-sect iqf)Iﬁ%P 1\/‘?%@%?%%5@&%’%% ﬂ%?l%ﬁﬁg%@f%%még&tdﬁg% 10 SXS
syst em of t B&Spsysieermaf terpresent isMentbhgure 3 is a cross-sectional view of the

upper portion ofgh e -9y §HREL Abcdsh@Ufidiy of o P WbhabBtidn KeniSidirhbrdggpde. of
iS" A top pran FYhe Sys

operation; Figure an view o em shown 1'n Figure 3;
and Fi Hur eSESisystamaof despresent ingerdionyi ew of a prior art SXS system shown in

Embodi nent < Ref S70AG 1 EREaRacRar it iy BBeepBRfibh B kS dvibm Bt e

SXS wel | heatl shewsindhe dillingmeode afopatatiomventi on is shown in its conpletion

node of operatiaon, The XS wel.l he emconpri ses. at Least one wel | head
nousi ng 14 vii o 93 a B AT URY B e Et SR LR Bt 3Gl od such as
by wel ding to a Figud’ds acroseactiong gvwbf sprivna)t SXSsysexashuw inthe or three
13 5/8-j.nch \L[J\@ll I hegegqhou%gngs 14 could be installed in a single 36-inch
conduct B  hOWISEOd-ARERPT head housing 14 is |anded on a preferably 45

| oad shoul dpetailéd DBscriBtidnsof trey Prefbricd Enisodiresmé at e 10. In  addition, each
wel | head housin 4 1s locked to the tenplate with an expanding | ock 25
ring 20, which %}erlglgg Agwrgds agnplesomnt ‘OPSEPQH‘“FGEWW%%%S\M“E" #2d s shown

on the | eftsystem of the present invention is shown in its completion mode of operation. The

SXS wellhead system comprises at least one wellhead housing 14 which is
20 supported on a template 10 that is secured such as by welding to a conductor
housing (not shown). For example, two or three 13 5/8-inch wellhead housings 14
could be installed in a single 36-inch conductor housing. Each wellhead housing 14
is landed on a preferably 45° load shoulder 18 which is formed in the template 10. In
addition, each wellhead housing 14 is locked to the template with an expanding lock
25  ring 20, which may be contracted from its locked position, which is shown on the left
hand side of Figure 1, into its unlocked position, which is shown on the right hand
side of Figure 1, via a mandrel ring 48 that is threadedly secured to the wellhead
housing. The SXS wellhead system also comprises a number of casing strings 12,
such as 13 3/8-inch casing strings, each of which is ideally butt welded at 16 to the
30 bottom of a corresponding welthead housing 14.
Referring still to Figure 1, the SXS wellhead system of the present invention
may be used to support an intermediate casing string 22 within the casing string 12.
The intermediate casing string 22 may be suspended from a conventional casing
hanger 24, which is shown on the right hand side of Figure 1, or alternatively from a
35  slip type casing hanger 26, which is shown on the left hand side of Figure 1. In either
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hand side of Figure 1, into its unlocked position, which is shown on the
right hand side of Figure 1, via a mandrel ring 48 that is threadedly
secured twddmoyseh! head housing. The SXS wel | head syst empl13gs060M8E1 ses a
nunber of casing strings 12, such as 13 3/8-inch casing strings, each of

which is i¢gadlibe baaiﬁ g@ﬁ‘ﬁh ab léqﬁtlirﬁsb;b‘tﬁ)rt%@ :rbgbbm;@r\ﬁénaarr@ﬁméreﬁwndl ng
wel | head housi ng eferring stil EI gure 1, the SXS wellhead system

of the preMshoH@@ﬁWh'ﬁh IS fﬁﬁ@‘eddéﬂl%&ﬂef) Weprad howsingdldr nedi ate casi ng

string 22 w thi FhbRKsRslinBEd §§s"ténﬁlgwa%%lso b-Eh}%eH'?dﬁEﬁE%H'a%ﬁ V\%@tﬁhé‘%s”' ng 22
may be suspended from a conventional casing hanger I s shown on

the right ihintee uéermedﬁt@@ﬁsmgﬁtrlr@rZZa|Tﬂ1érﬂ#amg %Ténsy% ﬁcﬁwae@@ to|5 tybing pe

cither. %5 VENa% 0, Whlsh ik §ARMAGY shiSeah n dReidHE Mo AR e L1, o
t urn supporboeiofithe wethnaddwusiondd. manner on a | oad shoul der which is forned

in_the bore of g uelHbead DSLAR Mendhe, SXANELIHERH DI BB Al so be

used to support ng str erne e ca5| string
22. The tuhuoregcmlshmsgtr%sosmmﬂadaov@@ntupwardlwmmgimgﬁnéwrﬁgexftr@ﬂubmm ch in

the wel | hedBrRga R 38%0F barich i BERehl RO fiad Bl cS cllenbBn BB °2 bott om
conneg]ﬂiOon 32l 38, oaarsy otheramethbtoenetdiror ﬁpmteﬂlrmals& prefeirarhﬁ)t pﬁsltledeabver an

of "Che. wel I BHcP G Erogiet oL O pbltrh e AR ot fer gt el ey "
gﬁt er - tCI ?ameilpeag][ hmlmmgn’mttalsbalcbemh,thé Bepb@and mblwellp@ai Hiousimgd In bet ween t he

e, bottom ection nd nner di ameter of the
Sl T head nedlind t1e bEore cy s Ess St ied aBS Welriag efigha. 1 FRERS housi ne.
|12 addi ti Qﬂﬂeg{riahl@tc?ﬁhb?@hwmalﬁléﬁgdgeﬁa%&rréﬁaoﬁamg rg&sbvbtszttm is¥eimhdtea@tthBousi ngz
Vi a an i nterna chr e rres i ng groove
that i % oI dRTSIF i@ ‘f"‘ﬂh@gd Bpusing J&‘eéﬁta'?ﬂ'gg S\%WPH S@nggrPWd The | atch

ring 36 mayefpstedrashidokedpbdison, \Vvﬁu’bﬁ REeWNh thelleR kA siBe Sf Fipere.1, M ch is
shown on the | eft hand side of gure 1, into its_|ocked position, which

i s shown orfsterked pgsition whighds ﬂ@“@fonﬁh%[l&?@ hgnd §isle9hFigurech 451888 onal | ocki ng

mandrel 54 aohaénubﬁalrmr(ﬁr@wamm&ﬁa% rﬁ&vébgl‘%u@%ﬁé?ﬁ&r?ﬁ@%%ﬁérh%nné%ﬁoﬁ n the
usual manner. 20 Referring now to Figure a dual conpl etion enbodi nent of

the SXS wei2indedisyakNamiess t he present invention is shown in its
conpl etgpon mode Rkerring now to Figure 2, a dual completion embodiment of the SXS

wellhead system of the present invention is shown in its completion mode of
operation. In this embodiment of the invention, a dual completion christmas tree 40 is
landed within the top of the wellhead housing 14. The tree 40 is preferably sealed
and locked to the wellhead housing 14 using a seal 38 and a latch ring 36, such as
25 were described above. The tree comprises a number of fluid flow bores 56 which,
due to the relatively small radial profile of the latch ring 36, may be positioned at the
maximum center-to-center distance recommended by the American Petroleum
Institute.
Referring to Figures 3 and 4, the embodiment of the SXS wellhead system of
30 Figure 1is shown in its drilling mode of operation. In this mode of operation, a drilling
riser 44 is connected to the top of the wellhead housing 14 via a segmented clamp
assembly 46. Similar to a conventional segmented clamp assembly, the segmented
clamp assembly 46 comprises a plurality of individual clamp segments 82 which are
each secured to, for example, the drilling riser 44 with a bolt 84. As best seen in

35 Figure 4, the segmented clamp assembly 46 extends through an angle A of less than
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operation. In this enbodi nent of the invention, a dual conpletion christmas
tree 40 is landed within the top of the well head housing 14. The tree 40 is
pr ef er abl wesgabhedo and | ocked to the wel | head housi ng 14 uysitngsea/ 25881 38

and a latch ring 36, such as 25 were described above. The tree conprises a

nunber of fdggeh cf)rhewro%a%e‘iﬁhdrmeﬂﬁbadmsmgs Uﬂﬁ/thﬂ'&@é rnrsa.htéd fr|kl radial

profile of the latch ring 36, may positroned. a maxi mum

cent er - t o- ceongegtohaising r“eﬂ’@rﬂm@d@éfnb?fthﬁ@mﬂ@ﬂ%@Wnlﬂef‘%‘leé’urﬁ | nstitute.
Referring t hgagesyst em of
30 Figure 1\97@ %ﬁelﬁrg@?%ﬂﬂn#é‘ﬁaﬁg@%@ grb ﬂf)eeééaﬂl\?}; %Qtﬁ'%%'n |smremde of
oper ati on, sggentad gigmp apsaenbliyi4b D@fediahlth@é@fw thigugihan eagle &oft he wel | head

h 4 b t I
Segrent i g nEEY T BBl R o REBRER i Miment & e o (e P ees a
plurality ofegmetited cdamnp assemny 4@igatiacheddo andhiravelawith theadiser 4eangrisdot o, for
exanpl e, thaeagfﬁégehp&'ﬁsd@%f‘téﬁﬁ%‘g"ﬁendsﬂ Ln[g% As best seen in 35 Figure 4,

t he segnente ough an angle A of less than 4
WD 03/ 004830 PC‘W&USOW@Z@B&QmZEG@hat rwhile die preeert lire@ntiarnteasdices degsaribed éad

h d
100195, 45l b 5 5ol Sl e Y B9 D,
housi ngt) 14wide ®asatiop @f sieutidorgl etrklenperatidwtﬁeﬂarld'wﬂimunge;%trngﬂmntmeegrrent ed clanp

assenbly 46 pre extends th an roxi mptely 225
degrees. | nPRC 5’1 OZBF%'H %‘&Fﬁﬁd?%ﬁ% qwgep%&ﬁ?.m@rew ed cl anp
assembl y 460dv§rQtécﬁE\Mtéﬁlllﬁ@dnthmmeethfe stbopéandnspifit of ¢e Mermd is not a

per manent conponent of the well head housing 14. It should be recognized
that, while the present invention has been described in relation to the
preferred enbodi nents thereof, those skilled in the art may develop a 10
w de variation of structural and operational details w thout departing from
the principles of the invention. Therefore, the appended clains are to be
construed to cover all equivalents falling within the true scope and
spirit of the invention. 5 WO 03/004830 PCT/US02/22285 What is Clained is:
1. A wellhead systemfor use in conpleting at |least two well bores from

wi thin a single conductor housing which conprises:



at | east one wel |l head housing which is supported on the conductor 5

housi ng; a casi ng hanger which is supported within the well head housi ng and
from whi ctvoro3mesdsng string i s suspended; a christmas tree piigdnngsudes a
| ower connection portion that is received within a top portion of the

wel | head hoysbgclamddld nmeans di sposed between the | ower connection
portion and the wellhead housing for securing the christmas tree to the
wel | head housi ngl- 2. Arwellhgad pysier faryise Eyrampletingiatieast ierelibaraSi® s ecur i ng

means CONpPykSS sﬁngef%n@};&t?rlﬁdﬁ@ﬁ@%@h%ohﬁ@&:” ng. 3. The wel | head system
e latc

of claim2, wherein ring is supported on 15 the |ower connection
portion. 4. The wel | féleaskanerwaihedd kauginghvehichif edrnaite i9e thexgarUetPhg i s
expandabd e h&d%fn?;'a groove which is formed on the well head housing to

t hereby secure the christnmas tree to the wellhead housing. 5. The wel | head
system of claim 4, f@aasig haoaprhidhrigsunpaned vithin tiewebiead dovwaing #rd | at ch
ring. 6. T . : l.alm.5, wherein the expandi ng neans

conpri ses 21‘?? ocC r!'érbgaagn%;ﬁygf&eﬁa/\ﬁ%%%eﬁgéaﬁovabl y supported on the | ower
connection porti on. akhridihesiekewhichdndydssenowér adnaediob,poftionttiredis conpri si ng

means for sealing .2 n hei stmas_.free and the wel | head housi ng.
8. The wel |f§gg&e§yglg'§ﬁ3§$$§qﬁgﬁ1 ﬁﬂ%ﬁ’ﬁﬂ‘ee?‘éihﬁﬁ?"ﬁ% ai‘gm i ng neans conprises a
seal whi@h is positi omexthshisposebathesr thedower conestioroporfion amdtheand t he
wel | head housin 9.. The well head, system of claim8 erein the seal
conpri ses awg@ﬁﬁ%ho%n% éIS?CLTBQ%& %R)B%”‘Fﬁé?&%@ﬁlee%%‘é?d ﬁ@?'qgn conpl eting at
| east two well kares Theavslihgad systensofilaigl1ewherathuibe gecluring shezgs Whi ch

conprises: at | east ocrjle wel | h hto sing which is supported on the
conduct or  FRSRNISEY 2 rgdinly BBP glcpitd-uso2/ 22285
3. The wellhead system of claim 2, wherein the latch ring is supported on

15  the lower connection portion.

4. The wellhead system of claim 3, wherein the latch ring is expandable
into a groove which is formed on the wellhead housing to thereby secure the
christmas tree to the wellhead housing.

5. The wellhead system of claim 4, further comprising means for

20 expanding the latch ring.

6. The wellhead system of claim 5, wherein the expanding means
comprises a locking mandrel which is movably supported on the lower connection
portion.

7. The wellhead system of claim 1, further comprising means for sealing

25  between the christmas tree and the wellhead housing.

8. The wellhead system of claim 7, wherein the sealing means comprises
a seal which is positioned between the lower connection portion and the wellhead
housing.

9. The wellhead system of claim 8, wherein the seal comprises an SBMS

30 seal. ' .

10. A wellhead system for use in completing at least two well bores from

within a single conductor housing which comprises:
at least one wellhead housing which is supported on the conductor
housing;



a casing hanger which is supported within the well head housing and from
whi ch a casing string is suspended; a segnented clanp assenbly for securing

a drillinggdsaeissho a top portion of the well head housi ngpctaushd2okke
wel | head system of claim 10, wherein the segnented clanp assenbly extends

around the wel | head BQ4singGardst whith iQéddfbh@(ﬂwftﬁiﬁfﬁ{e WéllhaBghsustig drfdss  t han
3600. 12. The wel| head system of claim 11, wherein the segnented clanp

assenbl y exff%%icﬁragﬁﬂﬁﬂ‘gﬁt@%wsfﬁ’%ﬁfdhousi ng and the drilling riser an
angle of 10 apbr oxi EuBin2ASianihecdiiy 46! By SuRIRERF Gl ™ L0,

wherein the segnented c assenbly 1S supported on"the drilling riser
prior to bepaiipreefdagywalhved housied-wel | head housing. 14. A wel | head system

for usegn compl@tingnatehifdetsybith deleim 101G sebmnathddUdhogt si gl e

conduct or housi ng which conprises: at o east one ad housing which is
support ed ocassemblycsxiands eundiriwelivgachelsiig ad the dyilingkdser an pogle pbless on t hat
i s adapted tEQnQ «<onnected to a lower portion of a well head conponent; a
casi ng hanger Ich is supported within the well head housing and 20 from
whi ch a casi ng st i nghe svedlerdeydied of alaiin 41 cwrareiotitoe sdgmentasialarnmg t he
wel | head co t I I - ' sel ected
fromthe gré(;gl%%'q@@nesﬁg'td}s%gougﬁ ﬂ?@%ﬁ’ 81%&]%%{?135%2%”9( tﬁgd@g r?sﬁetrgé aﬁ@%@g assenbl y.
15. ThelOwel dgpeadmatelyt2d8f.of cl ai m 14, wherein the wel | head conmponent 25
conprises a chrigtmas, tree whjch inclydes.a | ower, connection portion that
is received w tﬁ' n ﬁ'ﬁgvxfeﬁt&e%fosryﬁegh&(g np ﬁg %ﬁr?'ﬁéfé%sq%queé}tt cl t he
connect or caszpimblds s@ppoited ah lihe drilling siserqivibetd irgengaggd whh the weliheads posed
bet ween the | ower connection portion and the wellhead housing. 16. The
wel | head sy®"8f%f claim 15, wherein the latch ring is supported 30 on the

| ower connecti on4por i wélihedd systdir forabe Meaehpiaing @feast twb leMbd@s froher ei n t he
| atch r,H]g iﬁ@?xpandabls into a gﬁrg:ﬁve which I's formed on the well head
housi ng'? o ViKW 8 Slngseonfecterinousing Which sgEIPI$eSe t o t he wel | head housi ng.

at least one wellhead housing which is supported on the conductor
housing and which comprises a top portion that is adapted to be connected to a lower
portion of a wellhead component;

a casing hanger which is supported within the wellhead housing and

20 from which a casing string is suspended; and

a connector for securing the wellhead component to the wellhead
housing, the connector being selected from the group consisting of a latch ring and a
segmented clamp assembly.

15.  The wellhead system of claim 14, wherein the wellhead component

25 comprises a christmas tree which includes a lower connection portion that is received
within the top portion of the wellhead housing and the connector comprises a radially
expandable latch ring which is disposed between the lower connection portion and
the wellhead housing. '

16.  The wellhead system of claim 15, wherein the latch ring is supported

30 on the lower connection portion.

17.  The wellhead system of claim 16, wherein the latch ring is expandable
into a groove which is formed on the wellhead housing to thereby secure the
christmas tree to the wellhead housing.

18.  The wellhead system of claim 17, further comprising means for

35 expanding the latch ring.



18. The wel | head system of claim 17, further conprising neans for 35
expanding the latch ring. 7 WO 03/004830 PCT/ US02/ 22285 19. The wel | head
syst em of we) @iogusk®, wherei n the expandi ng nmeans conpri ses g1k ngs mandr el
which is novably supported on the | ower connection portion. 20. The

wel | head systemgf cid Wbm%adfsyétéﬂﬂ%fc@lﬁm ivfriefn m&ﬁmg&a&s ng 5
bet ween the chri st mas tree and the wel | head housi ng he wel | head

system of CPEIPHFSHA lofkieg maadtelhwh%@m%@bwﬁeoﬂwmthpwgeraowtlowml chis
posi ti oned ptg yween the | ower connection portion and the wellhead housing.
22. The wel'lhead systemof claim 21, wherein the seal conprises an 10 SBMS
seal . 23. The wdPi hehltr wokhesthsystemichelaim 1B, futier epmprising meansieesealiagmponent

conpri ses %?ﬁ@%énthé'ghﬁs‘trﬁﬁétré‘é'Qn&iH‘émféiﬂ%ﬁ‘i-{o%m onprises a segment ed cl anp

assenbl y secured around the wel hea housi ng and the drilling
riser. 24. The @&l | hékelwshhsadsysiemof eaim 23 wherain tersealig meansent ed cl arrp 15

anal o of 1 coERrges Sl MoNEEPrBLT el Pl BB G KT B e
segnent ed oVellhgad laesebl y ext ends around the wel | head housi ng and the
of claim 23, whater n isuSegRBi e TPuR 2 Stlmihy e iR ol on e
drillinm® riSBMSpealor to being engaged with the well head housing. 8
23.  The wellhead system of claim 14, wherein the wellhead component
comprises a drilling riser and the connector comprises a segmented clamp assembly
which is secured around the wellhead housing and the drilling riser.
24.  The wellhead system of claim 23, wherein the segmented clamp
15 assembly extends around the wellhead housing and the drilling riser an angle of less
than 360°.
25. The wellhead system of claim 24, wherein the segmented clamp
assembly extends around the wellhead housing and the drilling riser an angle of
. approximately 225°.
20 26. The wellhead system of claim 23, wherein the segmented clamp
assembly is supported on the drilling riser prior to being engaged with the wellhead
-housing.



