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sealsb@cauf st the dauitt@séls apPBLbjest to forces throughout the fife of the well
that might cause the slip hanger to unseat. Any resulting travel of the casing or the
seal assembly may compromise the seal between the casing and the wellhead.
Thus, the slips and the seals used with slip-type casing hangers must be restrained
from movement when subjected to force. As such the seal assemblies typically
include robust bodies including both inner and out seals that are set upon actuation
torque from a tool above the seal assembly. However, because the torgue is applied
from above the seal assembly, the actuator tool may only access one portion of the
seal assembly for the actuation torque. Thus, usually both the inner and outer seals
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from above the seal assenbly, the actuator tool nmay
only access one portion of the seal assenbly for the
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features of the invention may be shown exaggerated in
assegplly Vit therAQBAORFEMOYeth RE @ ROIFGIWAHAY stiecet ai | s
of conventional elenents may not be shown in the
i nterest ofDelailed Descriptiona ke Embddimerdsent

igventi on | s susceptjble to enbodi ments of different
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somé GeRiRi FROniBAiond1JIchEARREY not be shown in the interest of clarity and

conciseness. The present invention is susceptible to embodiments of different forms.,
Specific embodiments are described in detail and are shown in the drawings, with
the understanding that the present disclosure is to be considered an exemplification
of the principles of the Invention, and is not intended to limit the invention to that
ilustrated and described herein. It is to be fully recognized that the different
teachings of the embodiments discussed below may be employed separately or in
any suitable combination to produce desired resuits. Any use of any form of the
terms “connect”, “engage,” "couple,” “attach,” or any other term describing an
interaction between elements is not meant to limit the interaction to direct interaction

between the elements and may also include indirect interaction between the
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teachi ngs of the enbodi nents di scussed bel ow may be
enpl oyed separately or in any suitable conbination to
woreoucesdesi red results. Any use of any form etriU3e009/035099
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aSSI n% drill string though a well head and attached
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supp"t‘atrfe%cf?ﬁﬁ’l EQa &%{eeat hit ttb@ei #%Eﬁrreﬁ?iﬁ:ﬁ'gor ehé%ﬁﬁatlon The

xt ended deeper, rom
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he wei ght of the casing Is support
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ar In such condition, the casing string is
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casw@etr:B@PIR ontihtaevelid braggt doamdorinted sehuithgedtim SigPring 16 into

ne WEMEE TdortfeosiingBl: 18 Ay 14 Sedfilneparats pRglde or may be
sectibrﬁ% Qonnected using a hinge arrangement. The slip ring wraps around the
casing string 12 and is then lowered and landed on an internal surface 22 of the
wellhead bore. As shown, the slip ring 16 further includes an internal slip 24 placed
within a slip bowl 26. The slip 24 includes “teeth” on its inner bore surface that are
used to grip the casing string 12. The slip 24 and slip bowl 26 also include
corresponding angled surfaces that cause the slip 24 to compress as it moves in a
downhole direction relative to the slip bowl 26. Thus, force acting on the testh to pull

the slip 24 in the downhole direction causes the slip 24 to grip the casing 12 due to
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the well head 14. The slip ring 16 may be multiple
separate sections or may be sections connected using
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the wel | head bore~and | eave enough casing 12 in
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[001B] na’kefening)fo FeScasang &.2wals thBwsweal igssEiibly & pTéb%e the hanger
assenblé 18 is then inserted above the slip ri

aSS%a‘f/r%W%iebe ig nstallad o e welihgad THanbedanger ﬁ@t@twrpassemb!y
6 h | ¥on

20 lgggﬁ@e%a% ?% nE 8&?@@?0@%@3%&% g, t%‘ﬂaﬂpé g% e%f‘abetggﬁ assembly

actubtos %&gmatgazbzlmtm{eﬂhenmtﬁdwe@dihédd Guhnedtorss satls@s threads are

r.eci tedthat t eusdwhe
then fHiERRH 45 csocifp el BT edepBt A0 antidie Radring Tandé a2 to the
wellidw sg€al assenbly in pl ace, the hanger assenbly
actuator 20 is installed on the wellhead 14. The
[001Bhndwr shewndtioriGs8etts BOR mdapteédospraviRieR tuape én a direction

' ri flan and. a eal e .
peroicH 38 a8 e 3R ABRL 2SR TRgkn n i 5, he
BOPCataptir 036 tsatomats ckbeiadly arRorizdmeal tdrghé enedide? that provides

secure the BOP adapter 30 and the load ring flange 32
torqueyto agtuate and set the seal assembly 18. Thus, unlike some prior systems that
require vertical access to the seal assembly, the slip hanger assembly 10 allows
“horizontal” access to the seal assembly 18. The BOP adapter 30 may thus provide
torque to the seal assembly 18 in different locations, in different amounts, and at
different times if desired, which would not be possible with typical previous “vertical”
access torque providers.

[0020] In the example shown in FIG. 5, the BOP adapter 30 includes two torque
providers, a first, or “upper,” torque provider 34 and a second, or “lower,” forque

provider 36. It is appreciated that upper and lower torque providers 34 and 36 may
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wel | head 14. [0019] As shown in FIG 5, the BOP

adapter 30 provides torque in a direction

weerpendsgul ar to the | ongitudinal axis of the @asiNgo0n35999
string 12. As shown in FIG 5, the BOP adapter 30
becones essentially a horizontal torque provider that
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anymmm tom@tpr@a!ders a@mng @hQHé d@%gﬂ G sebp%é]mbly 18.

shown in FIG 5, the B adapt er
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set SheMplirahied . tH@ﬂé@erD"tl%“irﬁﬁrSse%‘f%O?«@ tyésBﬁi!yBQB before the outer
adapter 30 may incl ude K nber of m@ provi ders
Sea'd@%eﬁﬁﬂhﬂ“%mﬂqﬁesaﬁéﬁogﬁn@ft emt%reaealaé%e Hge §$p type seals that

actuhpé)g'%riw gnggggm{é&;gﬂ Gﬁmﬂ?&r ?@qhé sIib"% q%l T eg‘glm ]lﬁner and

orm d sea he an Ius betitween

outemaseaﬂg mrnﬁgarbZ canthréssediethbeagbdrt ragiatlp t&Ofortrhea sea! it is
18 i ncludes two seals, an i nner seal

appRpfed SAP OB Slab Lo (soUBsd SRl dln142 BB aHANTS and that their

oodBELARF IR Y s PSS dobdieeccl s,

[0022¢ a(Thes seatdssently 4 8ahsindde siegtestislsevas, ohdngd, umd fimdrich is an
e, outer

inne fisge HaBnet yNOE rHBh o S5 108 1SE SEeh @0y Addigngly. the seal

assdmtﬂ?sacttﬁé%@r BB NeEluSRbn 4hasliphd Y 85 thaBdlighd Wil the force ring
| so be set contenporaneously. However, the inner

44 a@élahhahos seppyrtad: b 13 stugh 4 heho rasljusiableuing 35dedhem threaded onto

e SR8 oo BB S8 B Sl AR 1o anc e

demgme‘d bach tt@attd’settﬁ BQJF* hogptdb 30'|§m*§theal@atihmg l’kﬂ?e 32dre secured,
ter, seals re conpressed, they
the thpﬁeynqg)%oqhﬁ] séug 44, ang the hiner support nng 45 force the inner force

ring 40 toward the slip ring 16, compressing the inner seal 40. The amount of force
applied may vary depending on the application and relates to the spacing between
the load ring flange 32 and the inner force ring 44. To account for different
configurations and tolerances, the adjustable ring 35 may be positioned axially by
rotation relative to the stud 47 to affect the amount of force transferred to the inner
force ring 44 and thus the amount of compression of the inner seal 40. When
compressed, the inner seal 40 expands the inner seal 40 radially to set the seal

between the casing string 12 and the seal assembly 18. The force from the BOP
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appreci ated though that the described seals 40, 42 are
exanples and that their specific configuration may

woanyo/fmesm t hat shown and descri bed. [0022] Thecaaa2000/035999
assenmbly 18 includes nested sleeves, or rings, one if
which is an inner force ring 44 that is used to set

adapter 3hmed thealoadOing\ddnge B2ablsy, restraingetle inA8S &FBk Yring 44 from
n i nner suppart ring 45 that

3 | ud
rotaip GREingiths SERECHIPERTPIRD SHRIAHAG NIRAET BEIOWuppoL t ed
[0023] arsdilsh the infBr %M?}t gl ?uéing%@ﬁ)z‘?ﬁs&? ®hch h{h%a&ﬁ%r seal 42 is

onto tHe upper en the st orce rin
set by ’E@'Elppdmredih@yorqhe pebvigensi 3y 366 Agaih as shdwsmglﬁ%k@Ss acﬂnd 5, the

OoP, ter, 30 and the |oad
soalgFeriiyatfato; 1l S Foridea viprdeliasind faamah igr toraue
ringtd® TH@ppSURPGIS rinh™MB WosdpidRd P rb2RBh Vifhis the rsbggiassembly
40 toward the slip ring 16, conpressing the inner sea

18 i domsenatnvane axiallyossshaiypithe dippey tarque pfepidatiddengages the

A T R N S —

the Trnemctoogurd nhgr48ilni fzetomigue- m{gabbwrawan@@mem(kuch that rotating the
er ances, table ring may be positiogned

UPPREICEING T 44 BRalEs o N 1cUe nariD ehile alewing 1 oer torque
nngtﬁ? 18Rk Qilﬁ{}gr&eaﬂaaﬁaﬁf e ?ﬁinéx‘)tér ﬁe I r4f8 %ﬂé&&es an inner

ring 44 and t he anounht of conpréssio
eneigmeg rewni5040f thaheral essemblyséd, mtameiongmmend@bo@ arrangement

suctf B dERtHds (HFIay el oy hEanha S £ 1% B Rpes anoroizing

ring TH8. MhieC epbepbidie BEided SMOn#R0MId It dised to rotate the inner
PCT/ U82008?0359£§g Eda ter 30 and the load ring flange

energizing §@Qr@bt4\@ih@nﬂihethmﬁ@ﬁf eoetdzingiing40 is dweaded to the inner

forc P44 St 4 e 09y R RERE B B P e v,

Becaassmma:mmpr @b ringf 431 lser,estrbmed,lﬁ’@thtlﬁﬁazlf tHe inrer e‘i@t'glEMg ring 50
aﬁefromthetor 6)rOV|ders 34, 36. Again
movgﬁa INRe-pREZNG K550 i dhe é@fﬁm'a@éﬁﬁbﬁwl&@'ﬁ sagbf23Boing so

com?*e%%eb NREUSgSr gaaiuﬁf%ugcﬁﬁ&%ﬁdfﬂgﬂmd'ﬁmépgeﬁgztg L}ggfg:rlly Lg set the

orque ring 4 er ' to
sealfbetween the eaalvasmlerrmly ma mdethem&fmbldwél 18 but does not

10023F DRE fe” 0wl 2 o Satn g R e pFEORAGRYpio3 may be

deadtmhtdcpt@btdﬁ‘ apﬁﬂmgiﬂﬁaﬁe @Al gt GoffuE NAGIRS Tﬁé‘@’ower torque
| nner tor ciue rng In a tongue I n-groove arraggerren

provisigs 36t may then éﬁewgvatﬁ@ todpglethe iongt endm@rmalsa 1 62 as well as

lock {tllg? aéglnﬂserq%lg 1{3)' tﬂl%vvéé zﬁg%gl fd aA Wg\gﬁ tfx? gaﬁ'a ?ﬁ%embty actuator

33 furthearinthidesea fower téBqtﬁaﬂﬁﬁ%ﬁ @ﬁdla”rﬂ@ﬁter%ﬁ{t@l Ahd G47 ISidhilarly to
50 of the seal assenbl a tongue- and- ?roov

the upnesigetisnprovidrrni4. Hae iqawatqraneurgowiah%erp atgs fhefower torque
ring 528tal Btaté Q"o Ut 'kl HRotEmERE TR SSwENErgLé MY 52 is likewise

similar to the upper torque ring in that it is engaged with the outer torque ring 54 in a
tongue-in-groove arrangement such that rotating the lower torque ring 52 rotates the
outer torque ring 54 while allowing the outer torque ring 54 to move axially. In
addition, the outer torque ring 54 engages an outer energizing ring 56 of the seal
assembly 18 in a tongue-and-groove arrangement such that rotation is transferred
from the outer torque ring 54 to the outer energizing ring 56. The lower torque

provider 36 may thus be used to rotate the outer energizing ring 56.
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ring 50. The upper torque provider 34 may thus be used
to rotate the inner energizing ring 50. Additionally,
wichmod/nners energi zing ring 50 is threaded to theTiuN2e09/035999
force ring 44 with a thread turn in a first direction
of either right or left hand threads. Because the
[0025]ne&dtﬂlhonailyr, iting sé4! assereblyr‘b& mﬁdudémaalbclommgf% add a load ring

o0 TRl LB SPELTEb L  GI5 bR e
intoSiAe mﬁ@p%ﬁéﬁﬁnbhﬁwq)%e\fwtﬁeé"thé%d ﬁﬁH%p%?é@@é‘%&lgof]lﬂ‘?e threaded

i nner seal radially to set the seal "between
mnewlomégbﬁﬂwtm&m enesgizing negoEO_L@nd[ e2inneOfiereet fiwg 44. For

oxa18J 358038, 2 P AP BRL SR AR GBY 5o o ng

outdraheprisr drgleftthanthturh Aleiads bAUSvicd vepdad %é@w&mﬁd@@npmwder
e activated to |l ock the jnner and outer seals 40,

36 tggs VBRY refste therruien ensegiFingsdngre yotese the lavd tirg |6@ef@dmove the
oac g % BARHR B 387 e BP0 REIAR) g EoEHEHRT G aganst -

shouldagobgtopSmihledn hgr ermrgljng uméf} darak iguestpaingd dem Btation.

e t or gue o' er 3 tate the r torque
roodey EH b iead Hig telrs bt e quet feige ring 54
acts! 6 AHE HutBe e'ﬁ%r :ﬁn? Hﬁﬁj’\"%eto %lef“tlhé”loélﬁ nhﬁesaip?ﬁé lock ring 58 is

e ring i's engaged
exD@f@ﬁé%lL% anldnr@asmiiher ebe ao':mweentad g'rn:gavee“a” t riapgenany ctbehsuitable

ooy ye BRI BRC FLANER 8 B st T8 MBI e sigauraton for

engaging ®4drespongingXiogk! iing Igloodsi i iipnhe LhslHRigddEn 4. it should be
torque ring 54 engages an outer energizing ring 56 of

appﬁeﬁ@t%dw\fv%\@emt 3hqg0qknﬂrw 58@%*@%@5 rrtmv@'oove 62 may be any

suitdtié %ﬂﬁgﬁ%oﬁ%?‘p?&?& I6akAY e{?{ﬂ;ag%n{én"i%?ftﬁé &% aEéé’.Hbl 18. The

out torque’ring er energirzZing rin

outeS@nefgizingonivey SBoanli¢he pocks FidgrsB alstmincluues chresisading slip type
-6 WD 2009/ 111544

e, the uter ener gl Zi ring 56, ,
surigsEs, 1ab eI 50 SEPRGB IS 0k ing %ﬁdnrcyenswre@an with the lock ring
S 8 u C a - .
aroctE 82t SRk, A ehaiC pddleh 3. 6 Byl iicfing o 50
lﬂClUtdﬁé Auerdhreatty 8Ehi that thesautetenengizing niagistniethreaded into the load

i BRI, Rl U ot P B PeEBIFP ol By e e

turn @srtge?uﬂn@ﬂ@hér@&mgmﬁg duesCliréady THus, e thresadms of thieads may
the inner force ring threads are rlght hand turn

have gitagt @ lefhEohtolgl harr»@ tugutconfiguradions oarce right-tefdght hand turn
conthBiHLFRng AREoder EndlaRo 1o I sl oyt qgerolzing
ring 66 todtavetin the Hivaction @fgth@OIobp rimgyv88.t thes dxpaddingn®eddck ring 58
into e Bk Groasen Sitdookbar SbewBrn EGpSon the | nner

[002P] e hddRioRaIy, thE ctedbrgiind RhE 38 8% IdA TIPS 490 the load ring
60 hold the inner energizing ring 50, and thus the outer seal 42 in place. As shown,
the load ring 60 includes a flange with a lower surface that interacts with a shoulder
on the inner energizing ring 50. The load ring 60 also includes a flange upper surface
that interacts with the lock ring 58. Thus, with the load ring 60 and the tock ring 58
set, the inner energizing ring 50 is secured by the lock ring 58 engaging the lock ring
groove 62 and restraining the load ring 60 from movement. Additionally, the inner

energizing ring 50 includes an inner shoulder that interacts with a corresponding
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[0026] Wth the load ring 60 restrained, further
rotation of the outer torque ring 54 acts on the
wowner11esar gi zing ring 56 to set the | ock ringpe8/usteo35999
lock ring 58 is expandable and may either be a
segnented ring, a "C' ring, or any other suitable
shoabdea@dathéenmrfbr@r@ uanhatisrddtering (the it lsdal RO, ‘f’ﬁué Ssecuring
shown in a configuration for engaging a corresponding
the It eNaGIZYI0E08 BE ANty sesuts theeadtet Seal tH2s botiaipcheecures the
mne@%%%?% g%%cunmgfnnew@lce @449“ ring 58 and the

ren Sui tabl e configuration

[002&3r Wnthpihe ihoerkand) oatey agaieq0, 42 sehandebt saabasddnibiB18 locked
56 and the lock rin

The . out e i zin 58
to thy Wallhead | eﬁ@o'%?’&?ﬁ%ﬁ g peprASped MY, PRBOY PR AS shown In
FIGORE! #iee cbﬂn@éﬁ?é‘q‘abfé%lﬂg’%er P S5k %lo R LHIFIE Ble  connectors
with the lock ri ng groove upon ative novenen
fastegiggtthedaad yingt flengsu 82 rarerﬂeogetxem gorthagttEsloadndhg dilaage 32, the

S0 S HE 3 LB 0B oSS e o e

14, dppagildinethavernthduih ﬂfeﬂﬁahgékga@t%ﬁfr AdEehnlp [s;m@hnbbsd the ltock

turn as. the inner energlzm ring outer thread S

ring B and iheciopdiiing Seeet st sesiedhe ity Samhed and therouter seat 42 as

well e § 80Pl B GRGAARS 7oy iy s sssombiy

18 is becureddn plawsy gnd ity casmg %td%@@d&ﬂﬁtﬁé‘@tWM%% the casing

energ |n rinﬁ%‘i? travel in the direction o
12 e e i BeesectFRel Malp MIRYBHIPN 1Rt b IE WRltgBUsth a fiom expansion
t
e o gt e GQU?EEXEab%*?“?ﬂ@?}O??@é@%@tﬁés?'p g 16
engagmnemcas rW&ibasstheaseitmgeoﬂ wwdimengpeaﬁelmﬂw shbwnl i ELG. 6, to
out.er, .sea

oroV G gt e S 54 0B Pt the e

forceNhhb 4 {oomtrafi tHeasgsindG at fr&h%@@éﬁhem bt 8f ﬁ\'éowbﬂi e&"\hth the seal
n the inner energizing rin |l oad ring 60 also

asserRelY Jdkan g eiged Japs@cus@,rl%ac%OPtmay berreisialies w the wellhead
14 af‘g?ﬁ'l"?’i%n%djééﬁ%ﬁ?‘ay%?‘“”%t h the load ring 60 and the

e I nner energizing ring 50 is

[0028c Witk Syedifiteembokimemns 1% cehgaobngn laﬂdldbélenbea,gmodzf cations
the load ring 60 fr

can B fete, B o%%ﬂef*%ffeﬁq{w%?a”r? WhOHBapaGhg egm iy SPTr Serching of

i BN T GTRREIGEF 48 oSt SRy Aoy ona er o

Ilmttlggoma@ervaﬁntmh@ amdrmodifmatlens g péﬁs:bleaamuf are ediin the scope of
40 Thus,

the iy, AgB el e S SEbHedBoie RoeiEiEada tha smbodiments

deschbéd 2bap is eay ﬁﬁutbﬂeb ithe %a;ﬁ%altheﬂofoﬁdws G r§089et(§!‘ewhlch shall
ner force rin )f Wth the inner and outer

mclug%aﬂﬁq&mfaienztS%ﬂw%wJeﬁm ar obhear®dims. 18 | ocked to
the wel | head 14, the hanger assenbly actuator 20 may

be renoved. As shovvn in



FIG 6, the connectors fastening the BOP adapter 30
and/ or the connectors fastening the load ring flange
waoay/eltbgosened so that the load ring flange 3Ir/adr609/035099
BOP adapter 30, and the seal assenbly actuator 33 are
renoved fromthe well head 14. As explained, even
t hough the hanger actuator assenbly is renoved, the
lock ring 58 and the load ring 60 act to secure the
i nner seal 40 and the OUteCEﬁﬁ?é 42 as well as the
seal assenbly 18 itself to l e wel | head 14. Although
Whathe chemkddssenbly 18 is secured in place and the
ca?i 12 is supported by the slip ring 16, the casing
1. A Slngjpndes pesemidy Soc dnelalatiamohsasinenth suveliteadietne assembly
incld&h?:’ such as from expansion due to tenperature
differentials. Such expansion may conpronise the slip
a sligring capablegdresiraingibkl casziig inghs etdithegdof t he
innﬁlr seal 4O'I shown in FO,G 6, to prevent such
3 sgglassemhly ng! ap;inerenq Quiehsedded into the
4 NbRgértIssemIPBcluG inch@lke ring 44 to restrain the
casing 12 from novenent out” of the well. Wth the seal
as8dedn jingdlaage; t he casing 12 secure, the BOP may be

re I t head. 14 and .drilLi ng .
opér g@%nggﬁg&”cgﬁqq@hé. S[ Sﬁrfé% \mgyige%p&qf‘BQP adapter being
enbodiomeetBbiaietheepsiidzeianand descri bed,
nodi fications can be nade by one skilled in the art
wi BI768t aeramabliacdates@nthe spirit or teaching of this
| [ralal ' t ri r e a
RSP (B0 naer P BSRORERT o R ST sBE B! R "biter seals
nottidepeadénthsofarachpother.bl e and are within the scope of
the invention. Accordingly, the scope of protection is
not limted to the enbodi nents described, but is only
2. Thé Bsk8hb ing 12 f dvitke ' -
ot e b e By brch e S A Torco in o
plangfperpendcapito thalongitadoel axissa4thpGraUS2009bYBEGMate at least a

portifhBr e ook BUlBLen 1Y sof ot bt e I hoBE a8l Ry soats.
including: a slip ring capable of restraining the

casi ng }%E’ the well head; a seal assenbly including an
3. The,rasemRly dutlaim dewherginihn generseadinse ki campeessive force from

iz o a0 iaEh HeMOR Al Gant or  bei ng

4. The assembly of claim 1, the seal assembly further including a fock assembly

capable of locking the inner and outer seals in a set position and locking the seal
assembly in the wellhead.

5. The assembly of claim 4, wherein:
the torque provider can impart linear force to rotate the lock assembly to set the
lock assembily; and
the lock assembly can be set independently of the at least one of the inner and
outer seals.

6. The assembly of claim 1, the BOP adapter including more than one torque
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connectable to the well head; and a seal assenbly

actuator; and wherein the hanger assenbly actuator can
weet00¥/hesiinner and outer seals independently afcT@eznng/ 033999

other. 2. The assenbly of claim1, wherein the torque

provider can inpart linear force in a plane

propidepandithalterquiegrbide o mgiddiet h?ﬂr&?ﬁbéll)ﬂ?o@mbl%cﬁ;@[@tons to provide
asserrbléeto rotate at least a portion of the seal

the jBean#r{e-act uator to set at |east one of the inner and
outer seals. 3. The assenbly of claim1, wherein the
inner seal is set by conpressive force from

7. Thtet assleminly obtlairhd, Wbedeini ng fI ange to the BOP adapter.

et AmseEDNabRCes DRl SlearimioeatatTs BRRMyectginead: and

tﬁ%ngéa!aﬁgsé?%i?fac%@aio‘é ahauae§&§es@@§'s%%sar&@aiém‘éﬂ thin the BOP
the seal assénbly in the wellhead. 5. The assenbly of

cl &d@pier. wherei n: the torque provider can inpart
linear force to rotate the | ock assenbly to set the
| ock assenbly; and the | ock assenbly can be set

S.Ammmtdtwn@fystehemﬂudi st one of the inner and
out als. 6. The assenbly of claim1, the BOP
h@? including nore than one torque -9 WO

3
gt e AL

I'ncl u owered pistons to
poal ahsemlﬁyzutolmrhag aﬁonw antd oiitee seakenbl y of claim 1,
\Mg]er ei n: the seal ssen‘hb ncI udes nested sl eeves
? ggggtb@%sqmt?lmqqtq ud and the seal assenbly
actaqgggq-m?rfgn@ges nest ed sl eeves | ocatable within the
8. A casing installation system
i nél lﬁﬂ)ﬁg adaptagelinclediog a dotquer iprgvidepalihe BOP adapter being

restr S| wel | head; a seal

asse HHe%gacqlgg? ﬂ% ‘gﬁﬁfef#elangnd outer seal ; a hanger

asaeséams@@ﬁbqta:tﬁuataalar@ ng: a load ring flange;

wherein the hanger assembly actuator can set the at least one of the inner and
outer seals independently of each other.

9. The system of claim 8, wherein the torque provider can impart linear force in a
plane perpendicular to the longitudinal axis of the seal assembly to rotate at least a
portion of the seal assembly actuator to set at least one of the inner and outer seals.

10. The system of claim 8, wherein the inner seal is set by compressive force from
attachment of the load ring flange to the BOP adapter.

11. The system of claim 8, the seal assembly further including a lock assembiy

capable of locking the inner and outer seals in a set position and locking the seal
assembly in the welthead.

12. The system of claim 11, wherein:

the torgue provider can impart linear force to rotate the lock assembly to set the

lock assembly; and
-10 -



a BOP adapter including a torque provider, the BOP

adapter being connectable to the well head; and a seal
wasszebly44act uat or; and wherein the hanger asseadays2009/035999
actuator can set the at |east one of the inner and

outer seals independently of each other. 9. The system

ihie iotleiags8mbhhearibe $dteintiopsnderiyoyf theratdessti owRbf the inner and
Ilne?r force in a plane perpendicular to the
| oRY&TREA™ axis of the seal assembly to rotate at
| east a portion of the seal assenbly actuator to set
at | east one of the inner and outer seals. 10. The
13. Ihetsyatest of chbinm B, thevB€d R iadapter includingsnate thanseate foyque provider

ressive force fr nt of the load rin X
andRERGHR. SrBHeRECR ol BidraRicalbiiodretidsons o proifide the inear
forcekhe seal assenbly further including a | ock assenbly

capabl e of |l ocking the inner and outer seals in a set
position and | ocking the seal assenbly in the

14, Wﬁé'sggg oilgl in-{%evﬁ%?%,ﬁm of claim 11, wherein: the

rovi ¢an 1 art linear force to rotate the

thecsieaaasmr’QbM ihclugdes nebed ézeé\besaaasmble/wﬂﬁmdhe%m‘i@ad and
009/ 11544 PCT/U82009/035999 the | ock assenbly ca
% %E‘e‘i FSTEEIN RENeRpr dncluges fesieh sleayqs l@r«aﬁahé? V\ﬁﬁ'i'é“r the BOP
jer seals. 13. The systemof claim8, the BOP
adapter including nore than one torque provider and
the torque providers |nclud|ng hydraullcally power ed

i St.on to vide the nea or 14. The system
15. 55‘%‘385:%" ﬁﬁ@gé;?ﬁ‘ngt’ﬂ@ %‘EJ'QF‘O?S@QM"}Q i ncl udes nest ed
is&tafwn sa{,v@mqééd)l e within the well head; and the seal
asse actuator includes nested sl eeves | ocatable

IWQFHPQUWQQE@ mt@dhgtb@rehqe thraugbtthe avadthepdst al 1 i ng

85108 998 118 PRSI WS4 BBl Pesiasie. e st ro

thcm@ﬁetdﬁeemmnhgaﬁe chBipglihithgwalibbad;, ring into the
wel | head an? surroundi ng the casing, the slip ring

IRSETHRY @ seaf @ssrabh Mot the wallhead | syriqyeding M%av@smg- the seal

assembly including an inner and outer seal;
installing a hanger assembly actuator including a seal assembly actuator; and
setting the at least one of the inner and outer seals independently of each other
using the hanger assembly actuator.

16. The method of claim 15, further including imparting a linear force in a plane
perpendicular {o the longitudinal axis of the seal assembly to rotate at least a portion
of the seal assembly actuator to set at least one of the inner and outer seals

17. The method of claim 18, wherein imparting linear force includes actuating more
than one torque provider in a BOP adapter attached to the wellhead, actuating the
torgue providers including hydraulically powering pistons fo impart the linear force.

18. The method of claim 15, wherein installing the hanger assembly actuator
includes installing a load ring flange and a BOP adapter to the wellhead and further

including setting the inner seal by compressive force from installing the load ring
-11 -



inserting a seal assenbly into the well head
surroundi ng the casing, the seal assenbly including
wanoianesssand outer seal; installing a hanger aggarmabos/03s999

actuator including a seal assenbly actuator; and

setting the at | east one of the inner and outer seals
flanh8¢pEand B udaptgach other using the hanger assenbly

actuator. 16. The nethod of claim 15, further

including inparting a linear force in a plane

1o RECORBASALALR 1 SR ot b agiBher s i o

set pssitiom bitd dsdKinag e $enlsbemibly Bahk vidiBeall. t he i nner and
outer seals 17. The nethod of claim 16, wherein

inmparting linear force includes actuating nore than
[ ' .BOP adapter attached to the
20. ?ﬁﬁlhehga%ggkﬁﬁfﬁﬁéw?ﬂga'torque provi ders incl uding
lhgking dhé draldramboeter sgalsi atdoihe doml ialspalnbiyt 1Ineiddiesempartlng linear
fogge.. 18., The netﬁgd of c}air11§, ) Freln [ sta L g
¢ nEPTRG 1B 3 PlaBS dribendicuBR e [OngTtiias! piis S|t sgahassembly to
| Oﬂﬂafé Qgeééﬁé‘ﬁﬁnﬁﬂﬁoﬁhg%aﬁgﬁén%ly%tddlﬁr ‘@ﬁl'd' head and

further including setting the inner seal

tbadm@a@ ree beod@ne indspendenthy of sejtingthd awast one of ite inner and
é&%%éa%%544 PCT/ US2009/ 035999 fl ange and the BOP

ad3 The net hod of claim 15, further including

| ocking the inner and outer seals in a set position

and | ocking the seal assenbly in the wellhead. 20. The

nmet hod of claim 18, wherein: |ocking the inner and

outer seals and the seal assenbly includes inparting

linear force in a plane perpendicular to the

| ongi tudi nal axis of the seal assenbly to rotate at

| east a portion of the seal assenbly actuator; and the

| ocki ng can be done independently of setting the at

| east one of the inner and outer seals. -12
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