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the wellhead is attached, and supports, at least in part, the remaining casing strings suspended
therein. The outer casing string typically includes a surface casing head and an outer casing
suspended there from.

[0004] A cross-sectional view of a conventional surface casing head is depicted in FIG. 1. As
shown, the surface casing head 10 includes a casing head body 15, an inner barrel 20, a lock
sleeve 25, an upper packing nut 30, and a lower packing nut 35. The casing head body 15 has a
flange 40 at one end that enables coupling of a blowout preventer (BOP) to the surface casing
head 10 after installation. Lock sleeve 25 is connected to the inner barrel 20 via a thread with a
portion of the casing head body 15 disposed there between. Packing nuts 30, 35 are coupled to
the lock sleeve 25 at the upper and lower ends, respectively, of lock sleeve 25. The outer casing,
although not shown, is connected to and suspended from the inner barrel 20.

[0005] Installation of the surface casing head 10 into the conductor is complex for a number of
reasons. Casing head body 15, in particular flange 40, is too large to pass through many
conventional rotary tables. Consequently, during installation, the surface casing head 10 must
be lowered over the edge of a rig, rather than through a rotary table. This involves moving the
surface casing head 10 out of line with the well bore and then repositioning the surface casing
head 10 back in line before it can be installed into the conductor. Likewise, flange 40 is too
large to pass through many conventional diverters typically installed on the conductor. As a

result, the diverter must be removed, surface casing head 10 installed, and the diverter
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and a retracted position. In the extended position, at least a portion of the snap ring is received

within the annular recess, and the outer tubular member is axially immovable relative to the
inner tubular member. In the retracted position, no portion of the snap ring is received within
the annular recess, and the outer tubular member is axially moveable relative to the inner

tubular member.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0012] For a detailed description of the disclosed embodiments, reference will now be made to
the accompanying drawings in which:
[0013] FIG. 1 is a cross-sectional view of a conventional surface casing head;
[0014] FIG. 2 is a cross-sectional view of an outer casing string, including a surface casing head
in accordance with the principles disclosed herein;
[0015] FIG. 3 is an enlarged, partial cross-sectional view of the casing head body of FIG. 2;
[0016] FIG. 4 is an enlarged, cross-sectional view of the indicator pin of FIG. 2;
[0017] FIGS. 5A through 5C are enlarged, partial cross-sectional views of the sleeve ring of
FIG. 2, illustrating releasable coupling of the sleeve ring with the casing head body;
[0018] FIG. 6 is an enlarged, partial cross-sectional view of the threaded landing ring of FIG. 2;
[0019]1 FIG. 7 is a cross-sectional view of the surface casing string of FIG. 2 with the segmented
landing ring disposed thereabout;
[0020] FIGS. 8A and 8B are enlarged, partial cross-sectional views of the segmented landing
ring of FIG. 7, illustrating actuation of the segments disposed therein;



[0017] FIGS. 5A through 5C are enlarged, partial cross-sectional views of
the sleeve ring of FIG 2, illustrating rel easable coupling of the sl eeve
ring withwoheizmagizag head body; [0018] FIG 6 is an enl acgas2oipastiial
cross-sectional view of the t hreaded landing ring of FIG 2; [0019] FIG 7
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ihtermediate casing system supported therein;

[0026] FIG. 14 is a cross-sectional view of the intermediate casing string landed on the surface
casing head of FIG. 13; and

[0027] FIG. 15 is a cross-sectional view of the surface casing head and the intermediate casing

string of FIG. 14 supported by the conductor.

DETAILED DESCRIPTION OF THE DISCLOSED EMBODIMENTS

[0028] The following description is directed to exemplary embodiments of a surface casing
head and associated method of installation. The embodiments disclosed should not be
interpreted, or otherwise used, as limiting the scope of the disclosure, including the claims.
One skilled in the art will understand that the following description has broad application, and
that the discussion is meant only to be exemplary of the described embodiment, and not
intended to suggest that the scope of the disclosure, including the claims, is limited to that
embodiment.

[0029] Certain terms are used throughout the following description and the claims to refer to
particular features or components. As one skilled in the art will appreciate, different people
may refer to the same feature or component by different names. This document does not intend
to distinguish between components or features that differ in name but not function. Moreover,
the drawing figures are not necessarily to scale. Certain features and components described
herein may be shown exaggerated in scale or in somewhat schematic form, and some details of
conventional elements may not be shown in interest of clarity and conciseness.

[0030] In the following discussion and in the claims, the terms "including" and "comprising"
are used in an open-ended fashion, and thus should be interpreted to mean "including, but not

b

limited to ...”. Also, the term "couple" or "couples" is intended to mean either an indirect or

direct connection. Thus, if a first device couples to a second device, that connection may be



[0026] FIG 14 is a cross-sectional view of the internediate casing string
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recess 185 formed in outer surface 175 and a plurality of threads 190 formed in inner surface

180. Outer annular recess 185 enables coupling of a blowout preventer (BOP) (not shown) to
surface casing head assembly 135 after installation of outer casing string 100. Threads 190
enable releasable coupling of a surface casing running tool (also not shown) to casing head
body 145, and thus outer casing string 100.

[0033] Proximate lower end 170, casing head body 145 has an annular recess 195, a plurality
of circumferentially spaced through bores 200, and a chamfered end portion 212. Annular
recess 195 and through bores 200 are best viewed in FIG. 3, which is an enlarged partial
cross-sectional view of casing head body 145 proximate lower end 170. Annular recess 195
1s formed in inner surface 180. Each through bore 200 is axially aligned with annular recess
195 and extends from outer surface 175 radially inward to annular recess 195. Also, each
through bore 200 is bounded by a plurality of threads 202. Curved end portion 212 has a
lower end 214 and an upper end 216 disposed axially upward of lower end 214. The
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nore annul ar grooves 280 forned in outer surface 247 and a sealing nenber
285 di sposed in each groove 280. Sealing nmenbers 285 enabl e sealing
engagenent between housi ng 230 and casi ng head body 145. In sone

enbodi nents, sealing nmenbers 285 are O-rings.



[0037] Pin nenber 235 is displaceable within housing 230 between ends 245,
250. Further, pin nmenber 235 has a radially inner end 255, a radially outer
end 260, wodor/abaeul der 265 di sposed there between. ShowCuars2@6H317i6n t s
novenent of pin nmenber 235 relative to WD 2012/ 012024PCT/ US2011/ 037716
housi n i i ' ' ARG PE; [ f ;

di sengglé)i:él %gg%gggl %ﬁgg%??g{&m%&g? n nés%gﬁéz}%%rggg I'sp %%%%Q%gt Oig%hﬁga(s)'i ng
230 andWhéropindeemB&S23Snig aligpdacied mathire holisPps2 38 ardodheilldgr 28Dengagereinnenehd255 of

i 35 extends f i 230 b d shaul.der . 215 i head
Doy 3 S T mrsh GG DS oA T 2o e gupotaes 29 Bk "o
posi ti aReuldst BI5 @msi%g@m@d b@&i‘l@%{m@g’%xﬂ%ﬂﬁbﬁgwg}gg g&ghgsﬁ@mﬂaayahsg 230

and thus pin nmenber 235 is not visible. pin me is displaced

wi t hi n Ihéhis pagjtios@uter enéh @69 pppigi membiir236 tdoennatred tenil dontbeuspes? 3and dhigser

engages_.i nner, 245 of .houshng 230, ouf end 260.0f.. pin . 235

ext onadit PRASERES s S5itiS, S of e F1o S okl Nicall RyPREROUEH 145
| n t hi oppesitet ditsetiopiaid BEsHIEs B3 Bn¥érSdnghges ihAQ3IBH Rbrofmpukias 23850@k:s 0

i ncl udes one or nore annul ar grooves 275 proximate inner end 255 and a

seal i ngHeiPBe PiB ey IS8 Pxigide diom hpednge230 beyose Autes FuRtfEFs oDeBIghabl e
Ztrargl)h?qngﬁ?gg&gwhn%hggngﬂoﬁl%g%m%{%3?53%Mepam ng head body 145. In sone

, sealing ers are O-rings. [0039] Biasing nmenber 240
exert s [6038]c Piaganist 235 alsbdaclu@sonefor phore aandier grddtesATSprotiatatgpinnenarder

235 is hiased toward inner _end 245 of housing 230 with shoul der 265
engagi r?gﬁaﬁﬁear scaline Znber 4sp (HEPSEni 5B gaqovgﬂﬂ%weﬁ% e S9ET0E1R £HaFE ey ond
housi Ngeddh @Rghediil BetwehSpR nfAtenieat Radie 1had! BoAY S OUGH Bafe 270.

When a force 1S applied to inner end 255 of pin nber 235 sufficient to
over cormmbodiments; eealinggnernbrrs B8 asiedyrihgs.ce of menber 240 on pin nenber 235,

[ 5 .di spl ithin.h [ 30 d.260. of pi nmb
35 extlitls TRuNE ROTOIEg S SoUers Srh Jor e 25 AEem Seahgedanti Gal ™ o
I endVegin HenltRAUSSh HigicdWolviRl Rhasddan 450 faRusthg MB0RAL dbdldePDes 'bﬁ%%meg*ber
240 returns pin nmenber 235 to a position of engagenent inner end 5 of

housi ngnEzend] P4@)d innes ehe 28 tsd dtinampereber 332 séxendingrbeyond 4@ usiag 3Rf arglur ed
such t i i asi e v,<Not .pbe averc forces.|es an_f hose
expect onburb i ERAs hEICEdTHAsIR BB BhED Bl SR i bict RERabli %o

sur f acenda®isngf pantheastsee M3lsysutBoientCanseguant,| o exdtedinghehel bibsihgedicat 6f

casi ng hanger_is | anded on the shoul der 215 of surface casing head assenbly
135, i Ak FA0Hmpmagember S, Rk mremben Ap h displasesrwithisy housmg; B3 0pndpuieted
within US4 - Of HpA N ef 235 oysi ng
230 sué‘ﬁat‘?{(J5a(’t1%£i2pﬁgrrlrélg%‘géII ggg éug‘g‘t‘“\% s?@ﬂeg@ﬁ% 20 W yﬁ’Sfi’g’.hfﬁ& ?r@r%e?gszss

i ndi catsebseyheritlyt femoived, eirrediicat delvas thedyi s forcd of membe240) bimsaig pesbéd on
relative to outer casin tring.100. At the sanme tine her forces which
may be 24BPPHEL PIHTCRvET Pihia pmsiten QicAerassar npgeend 24y ogiaawrge%wf he

g;teﬁ Z ;J g@ﬂ{j ilfélggigr@ ég?dgiiﬁhé}ﬁg, Yisbid 'hRHBR: DAF & ©fBguith!shcl Bat BE viidfde ot&Nt to
may not be overcome by forces less than those expected at shoulder 215 when the
intermediate casing hanger is landed on surface casing head assembly 135. Consequently,
when the intermediate casing hanger is landed on the shoulder 215 of surface casing head
assembly 135, indicator pin 225 is actuated, meaning pin member 235 is displaced within
housing 230 to extend outer end 260 of pin member 235 from housing 230 such that pin
member 235 is visible. The visibility of pin member 235 indicates that the intermediate
casing hanger is in the correct position relative to outer casing string 100. At the same time,

other forces which may be applied to inner end 255 of pin member 235, for example, the

pressure of fluid contained in through bore 270, will not be sufficient to actuate indicator pin



WO 2012/ 012024PCT/ US2011/ 037716 225 and provide a fal se indication that

i nternedi ate casing hanger is | anded on the shoul der 215 of surface casing
head assewbl2912132024[ 0041] Referring again to FIG 2, cascm@shead3itioey 145
further includes a port 290 extending between inner surface 180 proxinate

shoul d t : . . : el i

nydraul 15 T S s SOl el PR TR A i PRI PR O 1)
be desctliSbhddprfadeecasingheatlasseroblydB5hydraul i ¢ fl uid between these conponents
145, 150 enabl es. casin d,body 145 to, tr | ate axially u rd relative
to | nab b Refinggerd tedidu: Srbeton s Sieherndidasub Bl diuidad {he
i nt er negkir@t® BASH NBABANYS broxiBNE 2hol18EEI0ORHA RlterlsaBrabs 175.t BHYLBD ABATRET
coupl ed within casing head body 145. Inner barrel 150 has an upper end 300,

a | owertheijed®s, ofdrydrashic duidcbetwaerf easing3iead drdend$ agd irmer baelthd@erds widlver

_ sy ! oy & s
outer koo BT bl B ERRURO RonT Rt 88 St P SO2EAL

casi ng dsiag 1Ragavayy1453k trhivlee dRallyelpwlh blutivdes inme!Bades 130 to engage
radi al L\%;)ext endi ng shoul der 315 and a plurality of threads 320 forned al ong

out er nldee2 B1ef gseingeadlendyddp vattsthe priermagiate pasing geiut er casing string

100, i . h
205, o) Bfecbi A0 SEA O ol BT ABL SlinkoRl 8 WA HLBET ©
enabl e wotepll 5 pasnin sppeeead B0O bSkr andl 305 raaddadutandifage 31extdlaling thetenner

barrel 150, as_well a vement of sleeve ring 155 and threaded | andi ng
ring 160fVeiat Fowey 610 AP 1S paeeed i%@u@arqaﬁagﬂﬁgt U a%si@hw&qu%te@ﬁb%i ng

StEiNg ARG afthd o 'R WRAEAI £O! RS baiB0150 3 3hul M0SRcP AR ndad

further 1 ncludes a plurality of annular grooves ornmed 1 n outer surface
310 at asbaublgelr353 1Bwmantagpel odiOnfurthen pprdes radra8 Blly amtendingestionhigr Aéfitaad 330

di sposed in, e r,0 325., Sealing nmenbe 0 enabl e | j.ng engagenent
bet weerPIMHET EFPET SAGATHR T HUHHUEH DAl bas SHPHED AL e PUGEE AORTS,
seal i ngyMBEBE E&ink3 riak €1 00; bp&Send/BEM ahy dhasibC3{s Wrdnhs badlea56%nhgough
port 290 of casing head body 145, as previously described, sealing nmenbers
330 | i rdhpulders %}Segé%tnespeeakdgeofocfasmélehwpéja|1i45,, 4 shosvnat Thisedse33hemableaces

and enabl e..pressure bui l.dup ween, { nper  bar 150 and i he body
a5, “Uneyifh 87 SHe Rk gPS Rl TLIRRD LRERG RLIRLY RoelBEROE R g i rber &
330 r eanbesndut Vffddevt efifg 15vehd tiedsdeddahdiag rhedyed 48ativay tot fres badrel B0 al |y
upward rel ative to inner barrel 150 to enggge the internedi ate casing

hanger . dyrpgnstaltien pé ontenepsingsining )Y andribe fermsdipte @siagaBiing coupl ed about
i nner I I p : ' Y, . Sl eeve
ring 1 g‘j‘talzslné%%a?r%grlggur aggﬁ%%%ggnaﬁ%rl\ﬁ}gaf gl?rwsl]%ré} gg\%sg’%.fo%}% Ur étlﬁ?rt y of
t hr eadssudfdCe BrCeatfshouldel 315 and pesxisutehpper GJB00Hhd @adslingdheabe 330alspeskd o

engage .t hr eads 328%on o%;er surface 310 of inner barrel 150. Thus, sl eeve

ring Vi e8efy 870979 322 PSSl mempers 779 gnable sealing engagement between inner ‘barrel

150 and casing head body 145. In some embodiments, sealing members 330 are O-rings.
When hydraulic fluid is injected through port 290 of casing head body 145, as previously
described, sealing members 330 limit, or prevent, leakage of the hydraulic fluid at these
interfaces and enable pressure buildup between inner barrel 150 and casing head body 145.
When the pressure of hydraulic fluid trapped between sealing members 330 reaches a
sufficient level, casing head body 145 may translate axially upward relative to inner barrel
150 to engage the intermediate casing hanger.

[0044] Sleeve ring 155 is an annular body rotatably coupled about inner barrel 150 and
releasably coupled to casing head body 145. Sleeve ring 155 has an inner surface 335 and an
outer surface 340. A plurality of threads 345 are formed on inner surface 335. Threads 345

are adapted to engage threads 320 on outer surface 310 of inner barrel 150. Thus, sleeve ring



155 rotationally, or rotatably, couples to inner barrel 150 by engagi ng

t hreads 320, 345. Further, rotation of sleeve ring 155 relative to inner
barrel 1580enmbiie®4axi al novenent of sleeve ring 155 al eng/tseeian3tias r el

150. Movenent of sleeve ring 155 in this manner enables rel easabl e coupling
of sl eewm 09, h od 0 ]

FI GS. g%ﬁt(#%%ﬂﬁigéndg%?cl efi ?éé 6§?t|§?d2ﬁ%s %%ﬁ%%gﬁa%$E%@ g?§sleeve

ring 15futhés rbesibn of slede tifg A5ESelalide tdimieg baﬁﬁ@ 130)Uéreb1es lak fah @ vadentodf

sl eeve ring 155 includes an u ﬁ%{ region 350 and a | ower region 355. Upper
regi on skesye rigedaf jakwg pgerpage Moperaentiof sles¥eringdnd & tisaMannss ealeni ng

| oner r e transition
bet neert e Dsanie RepiE AR IAE o5 Ty SRR padD 11, L BETRRO Tl | ¢ or med

i N uppepodsie HIGS. 3AGhroBEk &Calepiat gnlhfded fpartiah efoss-peckiotd iawshefateedve cingds5snap

e acks PeT TG B 1n atHan S PUgeustehd ) of sieve Hoe 198 Gedede Hy 155
bet V‘eenllp?@r %ﬁi&mnﬂ%]&x’e? Regidtl 5. ﬁﬁﬁ)erﬁggloﬁ‘@go s &&fﬂe@%@dl%\%ﬂe} bl FI G

her,” snap ring 3 I'S sprin oaded such that I's biased toward
the extlessdbdl p@lmm@tcmdeﬂrﬂ@@%ﬂr@me 365 néonSdsjurmtly, eshoeldend#bisyfovnephied t o
casi ng bod 45, as illustrated by 5A. To.rel eas or. di sengage,
o eeve P Rgnstee petifen Biheh g B bR 0aB: 535, "B el s RRaPe B GRS Bch s
but nOtuﬂpbﬂe@ﬂﬂ 150. B166eMOT5 50k ther 1'n§1uﬂé‘§@hééﬂCioblﬂbpslﬁﬁc'rhlgthSQﬁ%s&Dfne 200
of casing head body 145, as illustrated by FIG 5B. The actuating device
206 hasnexiaerasess XoAr Saae rinp 363 srdispjescabletin thma@amlmtlpm wethtisampglar scesshr ough
bore 2 t 6 0 200
e 2,200 TASEEL BB APy SR MUEERIAG e iGN beig, 2
di spl ag@sitiedi(@1d:. y5@)nv1arrthef rsaap tihg 363 iendtg-lpadddt Juoh thao itt B didsed tcmtretthe
position, as illustrated by FIG 5C. [0047] Once in the retracted position,
sl eeve W‘?‘i‘ée‘iB“Eﬁlm be rotated about inner barrel 150 and noved axially
domnmar I r i i i ns
B A g N e A
t her ef dflE. ﬁAacher&lensextrehstngagepslee\mg 196 froheasing hagl bodygl 456 an iastuating he
retract ption d no. .l onger ali mnth recess 195 of sin ead
body 1 Vlcg(%@@vsed??aﬁﬂf@slw@%iﬂ%ﬁﬁa @a olbis frspraciiat, caFk iuehay gﬁlfgaﬁ body

145. AscagiHg ﬁeacﬂ%?i'yrl% he%@ﬁu&?ﬁﬂ:\ﬂ bYAIG. SB r8e akﬁaﬁ@/&v?&lz% hh¥s é)&&ﬁ&l' t¥RadL
i nner barrél 150, such as during pressurization of the annular space

bet wee rQOéapsnﬁglrbds@dnwo d&ythlfh@admlﬁﬁ afrtkrouglabore200.50hd acivatiag doyice 264 isrien

oo readeitoTtoRbiE fireoPo SF i e bSat 4% € chple st Rk dosrand foreB shafe

causes rilgesoRtd didfladdrdiallp iRWhdl Bothahe SRRAIID PBitRAN0 the rétRSRdGSRHBAL asM t h
casing head body 145, at which point snap ring 365 freely di spl aces from

the retiluttied hyddGtIGn to the extended position. _
AT AL BITARARC ey PSS S R TR

barr el m&daddhliyod@thveatd aaldng @ahanigartel 160 Updl helpotthf. oiAiﬁaprnrgna@S Fdnfigns365
contacts, curved end ortl on 212 of casing head body 145, further aX| al

mov e e riiady %uga%d/éﬂth. wgulas secess | Feof saingahsad Radynl 46 Andeais tharafarpapnable to

di spl f t t ed
posi t Q@ R, O] STV ERORERLPRRNIID B L BEhar: ©
casi ng widagtcdod9s dzﬂcfa,smgmaq{ﬂ badyd 435eﬂeeazg amg 165 sylisengapetly ameltdved,rfeton easingd

it h d t k | 155 th
head bty bady Fas b aich i b Bhok 1o s Hgrase s aseeTioR e barel of
sl eeve y5ong -l 39 d@HRH redsutiANBh 0B aﬂﬁalﬁ%a@é\%t\p&n%ﬁgg H%ybogiﬁffﬁ Wemns! eeve

ring 155 is again coupled wth casing ad body 145 Tn this” manner, casing
head bduyell 4% bandedby seadidg fetepmantso3dOnga ngecionod hydraiin 8nididhrough paBA90and

truct d he t f d bet h 145
par r ol F80er RITHGY PURHPRGRRTT PhOCaRbe LadPRGr S BrnG Dot OFARe SPW 1 s
transf Q{rrgeﬁsbatpw@mmaa dg@asi tORAY cditict 3 daBing hedPBddg!143 94 WihEIPp@R Snap

ring 365. Once the internediate casing hanger is |anded and sl eeve ring 155
i s i nt shfpike3pSiedy dsplrey fivanide mﬁ@ng@gsltl@t foulee extenided pesitians t r ansferred
bet ween casing head body 145 and inner barrel 150 through sleeve ring 155.

[ 0049] Referring again briefly to FIG_2, threaded |landing ring 160 is an
annul ar body rotatably coupl ed about |9nner barrel 150 and di sposed axially
bel ow sl eeve ring 155. FIG 6 is an enlarged, partial cross-sectional view
of threaded |anding ring 160. As best viewed in FIG 6, threaded |anding
ring 160 has an inner surface 375 and an outer surface 380. A plurality of
thr eads 385 are formed on |nner surface 375. Thr eads 385 are adapt ed to

Y NN PN o o A PN Y - A ™~




[ 0051] As previously nmentioned, outer casing string 100 includes a
segnented | anding ring 405 not shown in FIG 2. Segnented |anding ring 405
i's run-i rwandizagal | ed separately from WO 2012/ 012024 PCT/uss200377087716

t he above-descri bed conponents of outer casing string 100. Turning to FIG

7, segnpagedrd é%ﬂ{;mc'iq&pgéé gﬂ%lﬁg‘tag% IsRew 1N 3w HIR LA 1RAd BodP UY! GleBYe ritfI 45

install'ed, as sho 'anding ring 405 "enabl es centralization of
i nner barotatkd Aot dmet barat ¢ Hdaad woverhakialyt adorgg iomer/baad 159, beftarpin e 365 t he

f ' head 35. [ 0052 d | andi [ 405 .1
annul arceBBaY A 474 AT e e haRE oy J T b SPEE TSRS ange
420, andsain @isaik WifeddnNeausey fraggil lackBRI ofSihbp 3@ FE0frbd Wefdxigdedy a
di aneter that exceeds dianeter 295 (FIG 2) of casing body head 145. Thus,

dur i ng nosiicalte teiretractdd ragition. Wash seppsing 1y aligos addbhnwith ednularrdeasy 193 oy 405

may be | t,<Casj. n y 145 . F 4 extends..bo xi al |
oo o rESHE beR 0 s oG8 it SR8 ARP itpics ik BRSS! SIERTE 8% Bnd 01 1Y
faci ng psitibacateddekingsledvacing432 wathctasih@hegd bdaH 1 49 UREtheprotatdhi ofglecwrignnul ar
recess 423. Segnented |anding ring 405 is adapted to seat on the conductor
such t ha® 189<¢Saﬁ1091d%é791§f slgpYoqd gé% againgt dowereendp bk ol pasings haad dody ddact or
wtht 21 i s / . : i £ hin
annul ar TPAE AL 1BIE AR I By Ehenl BORRS S i M SANER i 00
i n positodgri45[i0 Pblented Eem S vandreBBvate imet hage d S0antd struaturelskad ety lenal

i f ted | andi i 05. As best \vi in FIGS. 8 d 8B,
X eqmanHEHSIRGPHG <R RSt TR NS oA M Loz ph3l, JPHiye g B WSS s ages
425 spaggfle SiringUShRARNILA kb iiBEPhAtarOlne4Rdd BOSY oIy Ak ALARkel pyppOTt

assenbly 430 di'sposed in each. Each through passage 425 extends between
i nner shrofugle enapliingBed. oOnes theuinteroeliatd Sasifghaniger is leaist anfl steaghripad §age 425

has a r.eces 35 extendi ng, radj al | utward. frominper surface.410. and a
e T e R A N A TV L S e
[ 0054] 1H3GAd sihePBdrtel 25GBRdHgH sk fin)clasdes a segment 445 and an actuating
devi ce 450, such as but not limted to a screw or bolt. The segnent 445 is

di sposd8P4pin Referring egain brglly tofe. 2dhigadaddepdirasinge! 6050 an snefilagwezdotatabbhe
4}0 to

engage PRE D cypun gk, Bty 30 0 SRS A8 b WRE L Tss o il

end

t he segbargedd partial clospsictionnul pasut of thevaléElandiag 43 160. bodystAldweanid RIG. 6et r act
the segnment 445 fully wthin the recess 435. ] I'n the exenpl ar

0055
enbodi ridteeded ladigg ring: 109 epitrer 48tadeat/ Sgs@adeq[nrwer_t Triaaedsh 5 glalaﬁisgqf to
rotat at{hﬁéa&é"@@ﬂ%ﬁ&%é&%nﬁ%&%ﬁa&ﬁﬁsb OHfigid38 83 aE@%d&ile'XBS{o t%ﬁ%fg%%ﬂ%ﬂd?ﬂoe 455

in the segnent e through passage bore 4 actuati ng
devi ce ofb0utes surddcat Ed of iowee bdireleti0. oThug| thtdaded landirgdying A0 @regadenant

et veen L 1S, AEL LS, SENLE, 450,500 e Seaenl AaSpauses e, seqmen 4ds
221& ggﬂfehﬂé@ﬁnﬂﬁgq{ﬂgo%@felét% BGhHR HaRY] 8V ehifb&PkiANmbIEnSAE tHiech@&i | On
landing ring 160 along inner barrel 150.
[0050] Outer surface 380 of threaded landing ring 160 includes an upper region 390 and a
lower region 395. Upper region 390 is defined by a diameter that is greater than a diameter
defining lower region 395. Consequently, a shoulder 400 is formed at the transition between
upper and lower regions 390, 395. As will be shown in and described with respect to FIG.
11, engagement between shoulder 400 and the segmented landing ring enables outer casing
string 100 and the intermediate casing string suspended therein to be supported by an
installed conductor.

[0051] As previously mentioned, outer casing string 100 includes a segmented landing ring

405 not shown in FIG. 2. Segmented landing ring 405 is run-in and installed separately from

10



WD 2012/ 012024PCT/ US2011/ 037716 the segnent 445 to extend, at least in
part, fromrecess 435 of body 407, as shown in FIG 8B. Wen the actuating
devi ce 4580i17vat@ted i n the opposite direction, the seguents2ei4H31736

di splaced radially outward relative to body 407 and toward the recess 435
(to th A kI r otiab i f t chu Vi ce
350 1 n-Ph 200l deeHel Sonfinarivhe obf b ARl Tl IO T ey 2
recess lddhngtinpcdy 14 QHowmsnstdiledron a cédictdBA. Whéwﬁfs}all\m,e:n; simWnasegmgandzelw ces
450 are agtuated such that ment s . 445 racted f hin recesses
435 of 8% ¢ 28, 403 rblet on r@?ra?%% mgr erser%a‘i? t%%@r(frg ¥RSIT body
145, sliggy ve @ghééé  th@ Bt fAcB RIS HeddAREHI Qy)rlw.g 160 Such as during
instal lation of outer casing string 100. nversely, when actuating devices
450 ar €oesel l%gemnwddhndmgmnge@iemtzm mlaarlt@dam(ﬂe‘atth anrinparsurfose éH&ieeah from

435 ts, 445 h 460 ex
inor - SUHTRRERS 151 pBse 465, Lot ArPIEdagRe s R areo driepaui=el for aco
of segr@ffined by andlhMetef LY cAORISIDAGES BROEIAED) §06astf Bidyardedbardiveg ri ng

160 to support threaded |anding ring 160 and ot her conmponents coupl ed

t her et cluamgdnstalintionl afauitesreaging string [Qhseageried langineoong 40 oyl b lowefgos57)
FIG 9 t

Cegron il GiTeRBarbid) B HEEROUIEN oab i PEUIR A Sl AU A%, g g

ring 4Qripherevifauslyy4ode doundieg axidhg rfeﬁhgduﬂf@d’ed«tm BunfgreS42 dirmsﬂargeamwl ar
body 805 with an inner surface 810, an outer surface 815, a flange 820, and

an axi d1updsosciefige. enrnawar oess 42Hn Spemenediaadiogaing40g rdrétfdts? sept @R Hifet er

t hat

ot ar SR A oAy fadd Cyurfabe 02 B e AR CRFRE b Konadiiiswisfte 19, o
| ower eduppboertd reasvedgwitieiadninddyretess 425 aviga 820d enthenamubwrdressxd 23|, Ayngend

circunferentially abo the periphery of body .805, bounding axially facing
surfacéﬁ§f§dﬂ§h$éaﬁﬁﬁgg@“@ﬂﬁp?g%@g@”%?@“ﬂﬁ&ﬁguoﬁr define, an annul ar recess
830. SqggEntiges @R%H@Brdré‘gnlﬁ d'p%rt?a@@&%@ge&@na%wsoﬁ SIGFI eﬁ@&‘%@ﬂr@m&um
that axially facing surface 8 abuts the upper end he conductor W th

t he uppts. eAaI beg ca¢wesinaFIGH. 8 Aaand) I8§r seguesed mmg\m%ieénr&@r widlindes a
annul ar re 8 Q andi n o _remain
T posafi5” B QRg e ee Aty SRARH TR TROe b HRREPOR ho il ani el ot
of thrqughtdas sagRs S3emspaasyl é)bﬁéﬂ“iﬁ?re@éﬁl aidcl thRRighahrsdgebarly eBhdand an
act uat abl e support assenbly 840 di sposed in each. Each throughefassage 835

ext endebuesneiancr syrlage 410 pad evgn guriaeg dadt drurthgr.feaele thlgough passagest2s hegach

t hr oug e e r d i nner
surfacgﬁg%g%gg Xﬁggngeégng'&ﬁ éﬁﬁgnrgﬁﬁal y Fﬁﬁgr5&4¥J%#%3@Qr@§%}p%%e 815
to reces&ﬁﬁiimwamraﬁﬂ&it&lsﬁﬁﬁéﬁﬁ’ﬁltusa&ist?716 [ 0059] Each support assenbly
840 includes_ a segnent 855 and .an actuatlng devi ce 860, .such _as but not

i mi t ed0854) aEa§Brsréw<>6tra85erﬂrly 4pRdndudsrarsesmstt 445 apdapsswating devies 430 such 845,
The act 0 858 nd
ext enac it gl ASHEE R, F30eborbalb OTRE stndr A5 & e SRR g B b

act uat |acgladagr de\ecé%ﬁ) 1sslisposadainahé throughepassagd bbreedHeapdeaxtends tadadtllyliswstd i n
part fr 5 of bod 805 and to retract the se t. 855 full

it hi n v e Ba% il engbi Yor SRRt Atay |l SHotAtoR GrSBEcp OB GRHEBIE Pandi ng
ring 4%§tenqet%€ r%g%%taw 8t 1dat fhoﬁérf 3Jm r&es€ATRYrashdl it Bg td BlratPhe
support assenbly of segnmented landing ring 800 farther includes a pin
865 coupgedﬁbéﬁﬁb@hWngwbﬂtﬁBSBBénd actuatlng devrce 860. Pin 865 prevents

segnent 5 fromco et el rseng ody, 805 ext.end by, agt.uati ng
devi ce lg%g! Otg%(?]xelg‘wég Té &ﬁ?e&g 143: §erdsvisF et Uy %Sc?’ftﬁ?lﬁgﬂ“ﬁ/dls Ag’ilzr ate
an exergahged tmkdsly kpgage @ﬁdtﬁb'thﬂ%gdmouﬁaﬁlg%&a&hny Beteddifg b&lRf4B5 A B
initially to FIG 10, outer casing strin i s_shown suspended by a

sur f ac segaentgStead tha thrvigh passese bomsi 4 tArﬁ the aﬁuatmcéﬂvrce&SQGﬁmﬁ@@%rn @iest em
500. S | hr.ead
320" o SHsEEG GRRPH BORCI Bt e e AP HERE Ryl 50 b el

casi ng 44agusgdiie $dbnmend4dyito Widpyacd @adibilp edvard Qel@ﬁvkpkﬁb@dlyr 4@c@o Ql@éldﬂgmhead
runni ng_tool 505 and outer casing string 100, running tool 505 is inserted
into t HlEegRALSBR Comsinged gefatiqnyo aactrs}@mg devtceARY ip hasasre diggchion geables
casi ng head body 145 to couple threads 190, 510 until running tool 505
engages shoul der 215 of casing head b?gy 145. When coupl ed, surface casing
head running tool 505 enables run-in, "as illustrated, and tensioning of
outer casing string 100 when desired. [0061] Conductor system 500 i ncl udes
a conductor 515 and a diverter 520 supported thereon. Diverter 520 has an
i nner surface 525 defined by a dianeter 530. Di aneter 295 of casing head
body 145 of casing head assenbly 135 prevrously deflned is selected such

- ~NAr—- " o " e NN Y ey NN




[0062] Quter casing string 100 is run into conductor system 500 and | anded
at the nmudline (not shown) by surface casing head running tool 505. After
| andi ng, woter2/aamisng 140 is cenented in position. Surface/usasiing7/head
running tool 505 is then rotated relative to outer WO

2012/ 0 7 i i j SeR10 on
runni néﬁ%%ﬁég%&# %ﬁf %égzsgﬁ%ﬁgtﬁ% %gge?%é%ggggg%(g}dﬁggg% g&‘% 3’2@ Eé%si ng
head r UWhemghd actuatof}) devide diSO ek tretat&l2 th #reeoppusite rdimecticay, tht sagmeag Hift &
casin tring 100 _and conductor 515 illustrated by F 11, [.0063
Next ,  rsmleer ﬁgglglﬂy OHtYad Epleive o %%vg?@%ﬁ%%tq% ithfgrﬁc%ﬁg‘b%oﬁmﬂge B Al | ed
on condyeisogASEB). antri‘ﬁfé%Sr%f’aliiMn offeurtlafdg d8Vike 850 ﬁf’glmegé%méwlﬁgauls@snd' ng

ring 405 are actuated to fully retract segnents 445 in recesses 435
(FI GS. tBasegdBnt ¢45 todubyredt@cted into theecabod®- efdwdy UbédisshempinFiG.Sfbodi nent ,

actuati deyices 450 are.rotated to retract segnents 445 into re es
235, iR YhERAetaing agics otacfuaticti 1o SRkel Ha Bef & R R
por t i ongitig trectdéd’dnIsash Bddyy447, QBpHEnes wﬁﬁxﬂ%?ﬁngla@gwy paks| ARficigng hed 405
is | owered about surface casi ng head assenb 35 to seat on the upper end

535 of hediiddeérdeevsrmg 139, @rrsbﬂvfﬁad@ntaéd@éamdlﬁ\énwbr@adéﬁ@g irstablatie paputr

t endi I 0 t i g 4 |
rormi n Ak PIRELS Coe G alR Aol ARk BPviEhEo e BURRY SR PRl g
head r w3 &g dt dedst 30 parcayxtagrinrhie feodsedsadly seguphte di4bofoe@sd Bigotiéadddgody

145 and a tension | oad applied to outer casing string 100 by surface _casing
head r JiHnEE & 'geially otom [ioess sprfaes 4G phGodnd0T-o 4 will bo shawp aad depribgds o

Lens! onh0aal Qb ELeciftBl gk Pe 103 cnbleckSHAGHEH0 ATHANLY BydRKEES 50

of seg ng re-actua to extend segnents ally
i nwar d fe0oto segests dsecdis8 (aRdiGs. riA, 168 B)ndobthet rgmpObentd lvenglby thertn afler
shoul der

0. (FI.G 8B). In.the exenplary enbodi nent, actuating devices 450
are rot'BRiAto 0@)??@582%%% go%ﬁifrgg’??ﬁt%aded | anding ring 160 is then

rot at eqodsq aticye &e%édé@ﬂﬁ%lt%ﬁﬁ&‘é erhBSUiRRA: HPY @é&rﬁ’éﬁ%&éﬂ ia},&ﬂg\m&@r Sednfenp&Rl . Of

| and, on shoul der of segnented | anding ring 405. ce engaged with

t hr eaddandingdingg800 iysit6ly i8 eganshresgedts el isegmentedy lapdBigeriap|498, previously

centraljzat,iqn of inner barrel surfac asi st.ri ng. 140 suspended
Chor o 14eB1Pedn ¥R 1l Be O ned Hn i AR A S A RFIRE R0 505,
i f presgnduter sirRB@B NS5, Aol &0, b ah Qvlally fEass BEfRkIE200 ARG santcs 8NPKed.
[ 0065] A BOP 570 is then installed at upper end 165 of casingéhead assenbl y

135. Bdefigadby ¢ diamptce thap yxecedd ditaratesr2957F G Pheihcasinglody headd4s. 18msof
i ) 145 ; 572 i .
gg?\bggt@gﬁ l19@%%&%@6&00&2%}”%%&%%:fg?%}Odé'ﬁagrp Lelg&ggdglgﬁ‘%néf%& %gf}y&%lotw c?rec()lut er

casi ng abbut caging Beadibetlys 14 diliugzeB0 exitndobeth akidly ahd edcinhferendnlly Heove e
unl i ke fl,agge 40, which i.ntegral to casing head baody 15 (FIG 1)

is
connectR§FiPEy qfbady: 803 bpunsing a%ieHy facing swdery 245 SwdrceS2onandaflangg 820
separ at f I 1 i I I tion
o caol Rglireh JERAE S AR LoRS M0 Sl EILRRRELER SPo B AdipRN G bONA) o
Consequendiofor sakithey akiady faouly surffse 38§ abets thamupper thd ofigie Whdetérewith3®,  as
previ Ouusplpgr gn Srgééi\l?ee(iddvit}m%rngﬁgr rcegens\é %gbl %%ln sgz%g vnv?thpneglcljlu a(r)(fi ce%s583%?ﬂgr?ée'

820 enables segmented landing ring 800 to remain in position.

[0058] Segmented landing ring 800 further includes a plurality of through passages 835
spaced circumferentially thereabout body 805 and an actuatable support assembly 840
disposed in each. Each through passage 835 extends between inner surface 810 and outer
surface 815. Further, each through passage 835 has a recess 845 extending radially outward
from inner surface 810 and a bore 850 extending radially inward from outer surface 815 to

recess 845.
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WO 2012/ 012024PCT/ US2011/ 037716 [0066] Turning to FIG 13, an internedi ate
casing string 550 is lowered by an internedi ate casi ng hanger running t ool
555 i nt o woterz/maring string 100 and | anded at the nudl iPog/USeat/03tTaswn) .

I nternedi ate casing string 550 includes an internedi ate casi ng hanger 552

casi ng WS TERE bk Rakly 0 HARSICRARAID W acllol B dLALPRSFERALD
bet weensinit eotridhitad ¢o aasiemgohbolgeThd S&gnasmd 8S6ri§ disposzdsinhe feeass &Ss €Tld v

135. In sone enbodinents, the clearance na e as_high as .eight. inches.
I nter mﬂ&flegéswﬁaé@@ _wpgs‘if@ﬁiﬁ%ﬁ% : S%%egsgﬁ S q"fe“&é&g‘{‘]‘él?{, ingafensi on
| oad i sy@RRKé B6rddysd &Jﬁ@ﬁg& e%ﬁ’@keg’iﬁaﬁlt 18851 Nfyfr Mtﬁ%ede%c%'gw) RtdctsibrRol

[ 0067] Next, sleeve ring %55 I s decoupl ed, or disengaged, from casing head
body 14&tendctheategmgnid83h ebdeagi0B pare frams eedessl Sthtad hddyodfh alnb te set00 thf

i head b 45 apd rotated t.i t i. d hody. 145 and

P oevs FEREnt B8 sy sifii 't Bei B ot Be kS RRHOS RS 000 5tndld (o

t he extigrdg &%Sh@:i Qfesériildd atRBE, B sRRFRH toVistgthéhté Matldal ﬁﬁ%eﬁg, 95yl
body %

casi ng hea 145, to the retracted position (Fl G i sposed within
annul araspaeldy $4960 swRmehigd Janding ging5¥0 Ar &ehysies jangin ¢qupladebatwedtact ed

positiaq e | 35 1.5 . r of.at LV i yne a and
noved a%g%j%ty%@ﬁﬁnﬁl%}rgt& %‘?%r‘%“%%ﬁg? g%r%r%% é‘%&éﬁl}%tﬂg@ %né g;;sgr frf)%néd(')rg 1§%§g ring
365 r endisdngaging bbdy3aH whereektarided banotuhtig d@t@SH0195 of casing head body
145, as shown in FIG 14. In this position, sleeve ring 155 is decoupl ed

from cdd96fly HESd Wothyoushs 15 Andstelated idpssriptian iHedipte a8 sxemplasy mefhosh fer

axi al |y | at:i A 150..  [Re6 i i 0 FIG
T4, " o IRE SR bl Sk, 100 R Bl o 100 00, RGPHEIRNAR 10086 0
head balywhihspended dplaanethcaxaaht heidbrmngag®ol A0 mTthdn ah enstd kidngntieciger

552. A sourc f pressurized hydraulic flujd 560, illystrate

echenatVaEm 00; SR et rEnBas P! G drclbdesi hgTRelnG: SEESH aul i
fFlui d i @sgoRed oh Nise&it&dsur e Wt rBRkdbly 8Rodol thREIAN0! Ar caSRB AR BoWpanscasi ng
head body 145 and inner barrel 150 and bounded by sealing el enments 330. The

pr essurgedbusiydessribetl.  Teicolphe surfage oasingibtad guing tded 405 audotausrsmgstsigng

nead. ol 5 08 RSt BB e 000 kSRl PRl

I nt er NBdiadile t¢ asinpIhddt@dy 19530 chupic IMiehdsCEOT, 5il0@hERERNIHRY tosP5KPendaBes
hydraulic fluid pressure 1 ndicates shoul der 215 of casing head bo 145 has

cont actsbguldrod] el cases hepd bedet e diViee corrleh gurfasepesingdead [oosm topbt®over
when s he%ﬂél%%fu(g}?ﬁ%s%luét%%%g&g%%i%&ﬁ;g%lfBgtep %g%séﬁgglg@gﬁgﬂ §&RE4Y |anded on

shoul der tasing pro 1ndi 'S actuated to

provi dgoosijs Uadbndaotdf systat 500 imefudeheicondrgadesand a dhsrtshs20 sippoRddbthefeofasi ng

head bady 14 i

5 approaches shoulder 565 of jnternedi ate casin anger 552,
cont actD‘é(ﬁ’@erlngEE‘? Al HANE aaeeﬁ%@irw? PN adiaﬁnetq@%. Diameter 295g 0 casi%g head

T e
exposi rigssothtre inrendiad@er of3 Opofidineten 5202 3Eherefore, @wconifasi toi ¢drtvyniadfnaprasingenber
SR OIS DG b

casing head assembly 135 may be run-in through diverter 120 during installation outer casing

string 100, as illustrated. Diameter 295 of casing head body 145 is preferably selected such

that fluid, for example, drilling mud, may pass between casing head body 145 and diverter

520. In some embodiments, diameter 295 of casing head body 145 is no greater than 26.50

inches, and diameter of 530 of diverter 520 is approximately equal to 28 inches.

[0062] Outer casing string 100 is run into conductor system 500 and landed at the mudline

(not shown) by surface casing head running tool 505. After landing, outer casing 140 is

cemented in position. Surface casing head running tool 505 is then rotated relative to outer
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[0070] Wth intermedi ate casi ng hanger 552 properly | anded on casi ng head
body 145, sleeve ring 155 is re-coupled to casing head body 145. Sl eeve
ring 155 we2rm@t@d relative to inner barrel 150 and noveu/uszealosyiapwar d
toward casi ng head body 145. Wen snap ring 365 of sleeve ring 155 aligns
axially n f sin b i

i spl accatob 3Rl 1Pl SEERAS: AR 103 ReuER0u0TE o s o P BBy

casi ng Hwaadobpdys 1£Siarfaae cadigy\ieddrunhiag b6l 5@5)@17&111\/&1&61{ $20 arenthar fﬁiﬁﬁ?bv@ﬁe
casi ng hanger running tool 555 is decoupled fromijnternediate casing string
550 andCFaRHOEEr Caﬁangdtm}gn](ﬂocaélfl&f)n‘ﬂﬁcﬁprﬂé asiHpetrrtedbIG- dhger required, may

be repl t
When i n[%?ﬁe%\%%&gﬁggg%u f‘gﬁf}fﬁ%’t%%f‘a@%ds I'S gec é?fsf%%afgﬁt%f‘ﬁ@ |@1Jat e
casi ng SltSr dﬁgecfaﬁ@,ry,&t:tuaﬁgg Béﬂcess450mf[:sagme1$tuqbﬂmrdingd‘m@ 407 are avtbeted ¢a sulhg
string 100 at shoul der 215 of casi d r casing strin
100 andSBEH AERERS sHe: BB0EeTRE 18 GHC Sof Ar e Tl B 20 Casireatiorfig 580
at  shoujd@ibed kRemplaty @ﬁiﬁf)ﬁh{eﬁg aehAMhE aslibg maéf badied Je&%etfdar Qégafenel epve
ring 155 to inner barrel 150. Frominner barrel 150, the weight load is
t r ansf entoetcessendyh Witk sdguentardds riglly iraigactgDwithih meg:rsesnﬂéﬁ ahdibdving o ng
405 to conduct 5 0072 odi nen f t he cl,osed .0 ter
casi ng PP GRATTRLY dhin LEPREL 4T aerRg e Lt 203 GSRaeaPbiGn o
di vert ejurfa@d cdsipt idal abde@ibly THS $o béat bh thOadpgedshd 595 6P BURINEIP BB, a@tsheramcaSI ng
strings, which include surface casing heads too |large to pass ‘t hrough t he
di ver t dPnce| seatsd on coadeajor § Ky agiallsrextandingslange @@reé@e@nerttwgla@dmga@e i ng
ggad t%%a? eé)}‘iﬁg 26'? Yéf:ltebfafh Oﬁos @H%L%ﬁ 5‘%‘9{&&% &b 519 ﬁﬁ@&{%ﬁ &£k 0 s ' ' ne.
nsequen ns conven iona ter tasin ri'ngs requi

mul ti pliead li'mrpﬁng foob el nentgaiobetrbatablit @uplaso r&gsmg headgaﬁr_ysl@fls Qﬁ&dtélﬁi(ﬁl n
require only a single trip forlrplé)g)stal ation, 3 therefore offer

si gni f ileahirnlieddo Qe Aswe sty @ rasinghend rapinadea 0% 0073] Mor eover,
enbodi caspi ioS I

i ougn TR oIS s (PR TP Sphdfaty oo e gty M LELY Tile dFingoHR] 5
conventpeofoahed uactuntiag cdesiaeg %@adf‘s segniwntdal hmémgonmg dangere (acimatsd tt)hq:xfergh t he

st al 15Brshs 385 modhaREafd Bom Rorstinaas (PRAE b aPapbREs s oSt o
i ncr eas@duldbsSked F16h8BS afifihk &Em@ﬁbﬁ enp&dimehY abtvgshg Wices 450 are rotated to

2012/ 012024PCT/ US2011/ 037716 [ 4] Still further, enbodl ments of the
sur f aceextendi segmpretad4dli Jbresdedi landing ing Hatbisghementated adators taiinter badelcEd

conventt i R0pr R SRTRPHG otak 0Pl LI e A b Bhi Mude e

casi ng 4v5ad0aés esdr@ed with fréaded ., laﬁ(ﬁ%llnhgsléi()e adntal laRdiplseling 403 edbbles3D,
noverment of | ock sleeve 25, and subsequent r&aoem&nt 0 5acker nuts 30,

35 dur iSsgtralizatian phinenbaregl || SQfsupiase easieestiing 140} vaspensas thare romapedcasigy enent
of |oc t efndn e after
or essuﬁegg ?):30 13? %Qrgffiéeg gésgﬁ: H@a’& m%lggatggl 40 % O}Z e?tet 1§?&§?E dre?s lc?d’ H:Bﬁil
personrtmlterlcasmgmerdgIDOaﬁd)erma&ﬁ installati on of the errbodl ments of the
surface casing head discl oseﬂ?(ﬂer einre | res manual_ handl.i ng%onl durin

movenmerd068 4 BOR hilkisdacn ingta @tqppﬁrgenéf Staf caung bead aspeapply i  SHi t her
conpon [
COTPOnagnlgfeIFofERd: 300 LRSI, IRGCEN Sk b
modi fi i bksfladperd®dFIG.al dieomeniéiony] sorfecesdasingédad h0,tehables touplinpofiBOP
departi fro thes irit dteachrn e i ments _herein are
exenpl aﬁg t8n‘i"£}1er ik ?temﬁc}t |?fr<f| f‘fpﬁﬁrtg %&ﬂé ﬁgrqnﬁ‘?ll%g@ @e’r‘FB’Eh fPE%EY%ns of
the appaliRt @angh mlv@ﬁeﬂlsh%gram@raeug%aa Bb&y a1, tlfﬂcenﬁ&eor%@@r;@mfpawe

i nvention. Accordingly, the sco rotection is not limted th

descr i ptficasing beadchadyddd\aad 1sbunsta led Sﬁplagatetly fiiotrechsing lehd bodyai 465 Wus ctnabﬂcsl | ow,

that scope.fncluding il soquivalont e ofsd e SHBLESt, TBHERoo s, Bl ™

body 15. Consequently, casing head body 145 may be run-in through diverter 520, as

previously described, whereas conventional casing head body 15 cannot.
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CLAIM5S WHAT IS CLAIMED I'S: 1. A systemfor installation wthin an

I nstall ed conductor systemincluding a diverter, the system conpri sing:

an out er wohwi2m2emnber insertable through the diverter pamaseoialosiierg an
annul ar recess; an inner tubular nmenber at | east partially disposed within

and nov, I t t he. u I ng
ot at aaﬁ@?'cougﬁeg o §36r 321 ARl BB s B0t by iR
conpri snasuggalaﬁgarrunmmg tcbd’laSSSImtoddnﬁﬁi mmgl:ﬂtﬁng)em@vam laaded at ﬂmdﬁnﬁlms(nbﬂ on
and a retracted posit erein_in the extended ?@ltlon | east a

porti orf wni héntgwﬂlqt? ﬁ@“‘i‘% strigg éﬁ@éﬁdﬂﬁl@@rﬁnﬂn%%e iAtsgaging B%egéférmldtwe
out er tlﬂgﬁh@&a@%a%}ﬁgessé s&?:bﬁ’dthhérmﬁﬁbAgelrlﬁ{e%éd@teth&hQ 9&‘1‘[@'3@0 i{ s er

menber rein fn the retracted position, no portion of the snap
ri ng i satrthe eindbide,whetei nemais miadLdlarancedaemeeandtenhedlmtcasmgdiaug@rrSS%ambr is

ol & m ORI f HRREY 3B ORGP RN R ORI BEY D8 HTRr

sur f aceifihAHAE BhtsrifdlBeEasirA 5 FaUS BlenTembAC8 in position. If desired, a tension load
is applied by landing tool 555 to intermediate casing string 550.
[0067] Next, sleeve ring 155 is decoupled, or disengaged, from casing head body 145.
Actuating devices 206 are inserted into through bores 200 of casing head body 145 and
rotated relative to casing head body 145 and sleeve ring 155 of casing head assembly 135 to
displace snap ring 365 from the extended position (FIG. 5B), disposed within annular recess
195 of casing head body 145, to the retracted position (FIG. 5C), disposed within annular
recess 360 of sleeve ring 155. With snap ring 365 in the retracted position, sleeve ring 155 is
then rotated relative to inner barrel 150 and moved axially downward along inner barrel 150
until no portion of snap ring 365 remains axially aligned with annular recess 195 of casing
head body 145, as shown in FIG. 14. In this position, sleeve ring 155 is decoupled from
casing head body 145. Thus, casing head body 145 is free to move axially upward relative to
inner barrel 150.
[0068] Referring still to FIG. 14, after sleeve ring 155 is decoupled from casing head body
145, casing head body 145 is displaced axially to engage intermediate casing hanger 552. A
source of pressurized hydraulic fluid 560, illustrated schematically, is coupled to port 290 of
outer casing string 100. Hydraulic fluid is then injected through port 290 to the annular space
between casing head body 145 and inner barrel 150 and bounded by sealing elements 330.
The pressure of injected fluid acting on casing head body 145 causes casing head body 145 to
displace axially upward relative to inner barrel 150 and engage shoulder 215 of casing head
body 145 with a shoulder 565 of intermediate casing hanger 552. A significant increase, or
spike, in hydraulic fluid pressure indicates shoulder 215 of casing head body 145 has
contacted shoulder 565 of intermediate casing hanger 552.
[0069] Moreover, when shoulder 565 of intermediate casing hanger 552 is correctly landed
on shoulder 215 of casing head body 145, pin indicator 225 is actuated to provide visual
confirmation of their engagement. As shoulder 215 of casing head body 145 approaches

shoulder 565 of intermediate casing hanger 552, contact and load from shoulder 565 with pin
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a throughbore extendi ng between the shoul der and the outer surface; and

an indicator pin disposed within the throughbore, the indicator pin biased
such t hatwoptootboago2aot ext end beyond t he outer surface wrem/tseyiloseds appl i ed
thereto is less than a presel ected val ue and di spl aceable to extend beyond

the OUtIﬁ%@ﬁ#%@C&f o O«?at(%:rloggm&ggésmg A 135 & gf‘sgfé%e WiRiPhER ﬁ%‘:ﬁ

val ue. he s erentheln ator pin co
housi ngpin iimhcmmdzzsmhehé)ytdxpomgglbmeamhzm of pirhembeti 235ds emiewvl Mfﬂlb'lllt}h(ﬁf

housi ng .and placeable relative to the_h and ) blas menber

di spos i SRR TnS B oriRaife ek O HEE P oF i@ har rfgSiHe msBeeT ngrsaci ng

the pi noRREMETandsCh diodldel PEs @ﬁ&sfﬁ%rﬂg%b sRemsnot extend beyond the outer

surface when any | oad applied t I n nenber is less than the

pr esel de7ed W@thumermaﬂ@te%mﬁl@@mﬂrmmmﬁwﬂn@sin‘g.hea'mbodsyls‘ﬁe sheefe cl ai m

3 Whernerixgnl §§' 8 rlé)-lcguple tonga@n% heiaa b%d}sfq%.n leeve ring 155 is rotated relative to inner
barrel 150 and moved axially upward toward casing head body 145. When snap ring 365 of
sleeve ring 155 aligns axially with annular recess 195 of casing head body 145, snap ring 365
displaces radially outward into recess 195 to couple sleeve ring 150 with casing head body
145, as shown in FIG. 15.
[0071] Lastly, intermediate casing hanger running tool 555 is decoupled from intermediate
casing string 550 and removed. Also, indicator pin 225, which is no longer required, may be
replaced with a seal, such as but not limited a metal-to-metal seal. When intermediate casing
landing tool 555 is decoupled from intermediate casing string 550, string 550 is in part
supported within outer casing string 100 at shoulder 215 of casing head body 145 by outer
casing string 100 and conductor system 500. The weight of intermediate casing string 550 at
shoulder 215 is transferred from casing head body 145 through sleeve ring 155 to inner barrel
150. From inner barrel 150, the weight load is transferred through threaded landing ring 160
and segmented landing ring 405 to conductor system 500.
[0072] Embodiments of the disclosed outer casing string, including the surface casing head,
may be run-in through a diverter for installation. This is in contrast to conventional outer
casing strings, which include surface casing heads too large to pass through the diverter. In
such cases, the diverter must be removed, the surface casing head then lowered within a
conductor, and the string landed at the mudline. Consequently, installation of conventional
outer casing strings requires multiple trips. Embodiments of the outer casing string disclosed
herein require only a single trip for installation, and therefore offer significant time and cost
savings, comparatively speaking.
[0073] Moreover, embodiments of the surface casing head disclosed herein may be lowered
through a conventional rotary table. This is also in contrast to conventional surface casing
heads, which are too large to pass through the rotary table and instead must be lowered over
the side of a rig. Such installation methods are time consuming, and therefore costly, and

pose increased risk to the safety of personnel involved.
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5. The systemof claim1l1l, wherein the sleeve ring further conprises an
annul ar body with an outer surface and an i nner surface including threads
r ot at abl ywocoplmaebwi t h mati ng t hreads on the inner tubulpar/usenb®s]7iéher eby
t he sl eeve ri ng is axially noveable relative to the inner tubular nmember.

6. The efgﬁfxé’i" a@nﬁmd e E‘Jf ﬁq% a%'e” sfh AE&AdRE s@&‘%e‘?&nrérga@ le

rotatabycoup to axl a m)ve e re |vetot e i nner t
menber ,insthléatiohrerid ectiuced cthangalr hamghng;cdsudmmtrahtoolhhmeqaued zﬁman’étalrlmmgoﬁ

shoul der 7. The system further co r t | andi ng
Fing i HORYEthgeEU i e éﬁ kit fgncgs © 2 s hEL ﬁm@ach
segnentipagidiaf aRlgRirtO r&X &R bapadk€ARhits! 50,08, tmt){léiﬂér{th@f RRAYsicMes £bynd he
segnents form’a shoul der adapted to engage the shoul der of the threaded

| andi ngsubasetqgent rgpladimeens p§ p@henﬁuts 138i durnigjmsﬂaﬂatlcmoaﬁmf sibngy zre porfduetdor

system__and e n_t he b of . t | andi n n ange and
o ol AP Ao o P SRR Rr Ao 28 M PRl R b B a8 FHor ein
the fl angRrasd eRslSyradsatRdion T REkEPORING Ifad tiDanagdYe anrdfeBoHEdRD pdrsonasl al |y
faci ng surface . A nethod for installing an outer casing string, the

met hod lem%wd s {thegentesheritallagon of dhrd erabedimients wif dbe syifackicasiag hierk Hisklesed
positi u‘i'ﬂer{%{a(ﬁ}ﬁél i) dltn'l1 o@?rb‘[ﬁﬁﬁégrgc{ve%% tﬂr%éﬁ%d 15 Ié_é‘% ggﬁ& hLasing

strlng I’OU |ver par mto tOI’

wher ei rsldehe rmgt Hvenadi ﬁ@t}&t COMGoRDORY ingies 1@dsamﬂfra@>eb@ assilpgn vy als $1am)| y
and an guter casing suspended therefrom 10. The nethod of claim9, further
conpr i §i%d° PPEPRithg t he outer casing string at a nudline; and renoving the

di vert Gbo78H Wy & tiouk %n{blaﬁin&éﬁ&qla@g ‘been shown and described, modifications thereof can
be made by one skilled in the art without departing from the spirit and teachings herein. The

embodiments herein are exemplary only, and are not limiting. Many variations and
modifications of the apparatus disclosed herein are possible and within the scope of the
invention. Accordingly, the scope of protection is not limited by the description set out above,
but is only limited by the claims which follow, that scope including all equivalents of the subject

matter of the claims.
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WD 2012/ 012024PCT/ US2011/ 037716 11. The method of claim 10, further
conprising: installing a segnented |anding ring on an end of the conductor;
actuati ngve2plumadzut y of segnments di sposed within a bodpcofustéie/osegaent ed

| andi ng ring, whereby the segrrents extend radially beyond an inner surface
of the body to form a shoul der; gotating a threaded | anding ring
relative to an inner barrel of the surgace casing head assenbly to engage
t he shoul der and support the outer casing string. 12. The method of claim
10, furwheT IDOPAIMEDJS: | owering an internmedi ate casing string into
the outer casing string, wherein the internediate camgﬁg string corrprlses

an intér medv?ats %ra§ﬁ>rn1@stﬁlé%s@§rvv1&m ap instabied cawdictor sygemiipguding pdngees th
therefr ag&ﬁ@ﬁ% a snap ring extending into an annular recess in a
e

caS|ng reby the casing head body is axially noveable relative
to an i nner dmammltuhililzﬁmmdtér isentablerthrough elod dingrtenynid mgludngfdntandulanteoesset ween
the casing heaignet}otglyulgrnnqer}l er alt egsetrpa?tlaarllrye(llsposeddwnhln and moveable relative to the
outer tubular member; and
a sleeve ring rotatably coupled to the inside of the inner tubular, the sleeve ring
comprising a snap ring that is displaceable between an extended position and a retracted
position;
wherein in the extended position, at least a portion of the snap ring is received within
the annular recess and the outer tubular member is axially immovable relative to the inner
tubular member; and
wherein in the retracted position, no portion of the snap ring is received within the

annular recess and the outer tubular member is axially moveable relative to the inner tubular

member.

2. The system of claim 1, wherein the outer tubular member further comprises:

an inner surface forming a shoulder;

an outer surface;

a throughbore extending between the shoulder and the outer surface; and

an indicator pin disposed within the throughbore, the indicator pin biased such that it
does not extend beyond the outer surface when any load applied thereto is less than a
preselected value and displaceable to extend beyond the outer surface when a load applied

thereto exceeds the preselected value.

3. The system of claim 2, wherein the indicator pin comprises:
a housing disposed in the throughbore;
a pin member disposed within the housing and displaceable relative to the housing; and
a biasing member disposed between the pin member and housing, the biasing member
displacing the pin member such that the pin member does not extend beyond the outer surface

when any load applied to the pin member is less than the preselected value.
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nmovi ng the casing head body axially relative to the inner barrel to engage
the internedi ate casing hanger. 13. The nethod of claim 12, further

conpri si g0 2012/01202at at i ng a sl eeve ring di sposed about trhe/usaeen3tyas rel ,
whereby the snap ring aligns axially with the annul ar recess; and

di splacing the snap ring into the annul ar recess, whereby the casing head
body and the inner barrel are axially imovable relative to one anot her.
14. Thet. et g spétemloficlain 3, whereinttee biasingfriegibegis a spring.engagi ng a pi n nenber
ext endi ng beyond a shoul der on the casing head body with the internedi ate
casi ng hanger; and di spl acing the pin nenber to extend beyond an outer

surfaces of tli%ﬁ g A BV deDS HES Firtfer & P& aRfitiridody with t he
casi ng head J§'relat|ve to tfg |ntanegﬁ§te cgs%ﬁg&%an g oy

an outer surface and an inner surface including threads rotatably coupled with mating threads

on the inner tubular member, whereby the sleeve ring is axially moveable relative to the inner

tubular member.

6. The system of claim 1, further comprising a threaded landing ring rotatably coupled to
and axially moveable relative to the inner tubular member, the threaded landing ring including

an outer surface forming a shoulder.

7. The system of claim 6, further comprising a segmented landing ring including a body
and a plurality of segments disposed therein, each segment actuatable to extend at least in part
from the body, whereby the segments form a shoulder adapted to engage the shoulder of the
threaded landing ring.

8. The system of claim 7, further comprising a conductor system; and wherein the body of
the segmented landing ring has a flange and an axially facing surface engaging an end of the
conductor system, wherein the flange extends around the periphery of the body and bounds the

axially facing surface.

9. A method for installing an outer casing string, the method comprising;

cementing a conductor in place within a borehole;

positioning a diverter on the conductor; and

lowering the outer casing string through the diverter and at least partially in to the
conductor, wherein the outer casing string comprises a surface casing head assembly and an

outer casing suspended therefrom.
10.  The method of claim 9, further comprising:

landing the outer casing string at a mudline; and

removing the diverter subsequent to the landing.
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11.  The method of claim 10, further comprising:

installing a segmented landing ring on an end of the conductor;

actuating a plurality of segments disposed within a body of the segmented landing ring,
whereby the segments extend radially beyond an inner surface of the body to form a shoulder;
and

rotating a threaded landing ring relative to an inner barrel of the surface casing head

assembly to engage the shoulder and support the outer casing string.

12.  The method of claim 10, further comprising:

lowering an intermediate casing string into the outer casing string, wherein the
intermediate casing string comprises an intermediate casing hanger and an intermediate casing
suspended therefrom;

actuating a snap ring extending into an annular recess in a casing head body, whereby
the casing head body is axially moveable relative to an inner barrel disposed therein;

injecting hydraulic fluid into between the casing head body and the inner barrel; and

moving the casing head body axially relative to the inner barrel to engage the

intermediate casing hanger.

13.  The method of claim 12, further comprising:

rotating a sleeve ring disposed about the inner barrel, whereby the snap ring aligns
axially with the annular recess; and

displacing the snap ring into the annular recess, whereby the casing head body and the

inner barrel are axially immovable relative to one another.

14.  The method of claim 13, further comprising:

engaging a pin member extending beyond a shoulder on the casing head body with the
intermediate casing hanger; and

displacing the pin member to extend beyond an outer surface of the casing head body
when indicative of proper position of the casing head body relative to the intermediate casing

hanger.
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