VELLHEAD SYSTEM HAVI NG RESI LI ENT DEVI CE TO ACTUATE A LOAD MEMBER AND
ENABLE AN OVER- PULL TEST OF THE LOAD MEMBER BACKGROUND [0001] The
invention relates generally to a tubular housing used to support an
object within the hollow interior of the tubular housing. In particular,
the invention relates to a system having a tubul ar housing, such as a
wel | head, to sup@EELHEAIASYSHTEM HASMING RESH.IEAE DEVEARFEr , within the

t ubul ar housi ng AGEUATEcad OrarvEMBRERI AND EISABATANI@VERE end bet ween t he
housi ng and the assenblpyLi] 892 DH THEh® ObIMBRBERS | ndustry, pipes and
tubing are used to transport oil and/or gas. In a well, pipe and/or
tubi ng may be supported by a tubular housing. For exanple, a well head and
a casing hanger disposed within the well head nay be used to support pipe,
known as casing, within a wellbore. Casing is strong steel pipe that is
used in Kdﬁéﬁ@*&as well to ensure a pressure-tight connection from
the surface to the oil and/or gas reservoir. However, casing can be used
to serve | [ hs ed to
prot ect AR M aHeBATPn safts BEhcraly e RIEAE HBueih SoilR pcif o BBIEC L
can al so vladnmﬂmdlcﬂlowcintd'iionef the odhmddrihonsihg hhpart/imﬂhxbdreenvmoh belbtesvat er
does not intru into LW@ wel | bor e fron1 ﬁF{roundlng fornqélon or
converselaySyStg’iﬁ1 anH’cg HEPYIRT RYSHgSHE &S YR hF (U SPPPHES 3 LPEURI ng
formation {40 Itla{h%er""eﬂnltlﬁﬁrtﬁe nyﬁ?ar%kﬂg HAN Rad B S RAMaAREROH T or

t he corrponents of the wel|. [0003] Several sections of casing joined
t oget her eetmdfoem@nnlﬂmr@uklmgmdﬁ@aasehdﬂsl ng string." Because casing serves
several different purposes inawell, it.is typical to install nore than

ggﬁcgﬁts Ir ﬁ@o@ﬁ rl%ﬁ%eorlreari 843 |mr%ulS é%? spltl%eggﬂé %I?%Sj é‘g(@ﬁi@\kgé fﬁg"iﬁgfrk]d (i)rn%g th each
casing sts lamgelgpt;%ruiﬂdng thbihg Rely Hé%ﬁﬁm{ddl byi eutulng magﬁ@dFaﬁeptahm@ enter of

t he arrangenent of concentric casing strings is %gproac ed. For exanpl e,

the casi itsllbead #ngl aicaving hangsr dapesad withinethe wallagac lay yej used fie SeRROSF oSt
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oil and gas well to ensure a pressure-tight connection from the surface to the oil and/or
gas reservoir. However, casing can be used to serve many purposes in a well. For
example, the casing can be used to protect the wellbore from a cave-in or from being
washed out. The casing can also be used to confine production to the wellbore, so that
water does not intrude into the wellbore from a surrounding formation or, conversely,

so that drilling mud does not intrude into the surrounding formation from the wellbore.

The casing can also provide an anchor for the components of the well.

[0003] Several sections of casing joined together end-to-end are known as a “casing
string.” Because casing serves several different purposes in a well, it is typical to
install more than one casing string in a well. Casing strings typically are run in a
concentric arrangement, similar to an upside-down wedding cake, with each casing
string extending further downward into the ground as the center of the arrangement of
concentric casing strings is approached. For example, the casing string with the
greatest diameter typically is the outermost casing string and the shortest, while the
casing string with the smallest diameter typically is at the center and extends the

deepest.



[ 0004] The casing hanger typically supports the casing string froma
wel | head or a simlar structure |ocated near the seafl oor. The casing
hanger rests on a | andi ng shoul der inside the wellhead. Miltiple casing
hangers may supported within a single well head. However, another nethod
that may be used to support a casing hanger, rather than by using a
shoul der [6004]Hhevsisinigdsaiger typicellyiseprarts dhel cadimg) stringsfupper welllkead caisi ng

hanger. The.]oad ri be actuated to extend bet the casing h
and s+ ecuguar ot TarToe A (e SEEtr RS Bt RaEagu o Sdoupe o

Unf or t unahedider iRk N wel@Md 0 8ufiphading REREHNGal REpPorRE Withhd adldle
installing the seal. For exanple, the load ring may not properly engage

t he wel | Hedtead-y Hoveav i raaothei bsBwdohit may bgatsedudd Issproriea isesing haeges! oped
at ever inper ] pths. . Thes reat er_ pcean dept hs ke it
di 11 cul doger tah %g’p%?rﬁﬁm%%&%“%&jﬁ?h"é B wFIEER, B ENE 3, 1088 Sthe BBt B ot § on

that a | @asing hivgger.OThé@loyd Ahp @laybecbtudRdit€ exteibbetive@ithahiind BshgeNar subsea
wel | . [0006] Therefore, an inproved technique for actuating a device in a
subsea weTECss {88 wellBeaditn sSupRoEtiAe sfne bABSe% | bed bel ow may sol ve one or
nore of the problens described above. BRI EF DESCRI PTION [0007] A

b iiSi i i : mby. Th
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hanger assenbly conprises an actuation me I nteracts w
portion diie tsbd. hdosi axgmabs ghbllpadvrerg tiiag hetngepedy sanpbgy thes webkhidd. oned at

a desired. I ocation jn the housi ng assenbly. The, hanger assenbly al so
conpr i seigugﬁ?wa@ﬁ&hﬁéronﬁgtgw yeﬂﬁ%{ﬁ%@& velepehi B REEAS TR er
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support the hanger assenbly. The | oad nenber is carried into the wellbore

in a ret ohired podive indicatigre that veloadttirzg, i wnanyeather sucit devct, shagitichnt he

housi ng asserrgl.l}/ atbthe esired | ocation, the actuation nenber actuates
the | oad “HERGST§ & e?%apgﬁ " outward to extend between the hanger assenbly
and the housi ng assenbly. The actuation nmenber is adapted to transfer a

lifting @005 Theeforthén Huifrb@&Etechnique for actuating a device in a subsea well is
desired. The techniques described below may solve one or more of the problems

described above.

BRIEF DESCRIPTION

[0007] A wellbore system comprising a housing assembly and a hanger assembly.
The hanger assembly comprises an actuation member that interacts with a portion of
the housing assembly when the hanger assembly is positioned at a desired location in
the housing assembly. The hanger assembly also comprises a load member that is
adapted to extend between the hanger assembly and the housing assembly to enable
the housing assembly to support the hanger assembly. The load member is carried
into the wellbore in a retracted position. When the actuation member interacts with
the housing assembly at the desired location, the actuation member actuates the load
member to expand outward to extend between the hanger assembly and the housing

assembly. The actuation member is adapted to transfer a lifting force from the surface



to the | oad nmenber to enable an over-pull test of the hanger assenbly to
be performed. DRAW NGS [0008] These and ot her features, aspects, and
advant ages of the present invention will becone better understood when
the follow ng detailed description is read with reference to the
acconpanyi ng drawi ngs in which like characters represent |ike parts

t hr oughout thheoalt anémigs, tonbabéd an (@OPLIl te$tGof thd hasgearr axsaniddgctoi baal vi ew
of a well head system conprises a casing hanger installed within a high
pressure PPA%ad, in accordance with an exenplary enmbodi nent of the
present technique; [0010] FIG 2 is a detailed cross-sectional view of a
portion of the well head system taken generally along line 2-2 of FIG 1,
i n accordance with an exenpl ary enbodi nent of the present technique;
[0011] FIRRAWINGSy cross-sectional view of the casing hanger of FIG 1,

I n accordance with an exenpl ary enbodi nent of the present technique;

0012] FI h S | : ' | 1 4 h
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W th an éxemm¢ destere nhditoahtwieh theefofloesendetadted riesetiption is read with

reference to the accompanying drawings in which like characters represent like parts

throughout the drawings, wherein:

[0009] FIG. 1 is a cross-sectional view of a wellhead system comprises a casing
hanger installed within a high pressure wellhead, in accordance with an exemplary

embodiment of the present technique;

[0010] FIG. 2 is a detailed cross-sectional view of a portion of the wellhead system,
taken generally along line 2-2 of FIG. 1, in accordance with an exemplary

embodiment of the present technique;

[0011] FIG. 3 is a cross-sectional view of the casing hanger of FIG. 1, in accordance

with an exemplary embodiment of the present technique;

[0012] FIG. 4 is a detailed cross-sectional view of a portion of the casing hanger,
taken generally along line 4-4 of FIG. 3, in accordance with an exemplary

embodiment of the present technique;

[0013] FIG. 5 is a cross-sectional view of the wellhead of FIG. 1, in accordance with

an exemplary embodiment of the present technique;

[0014] FIG. 6 is a detailed cross-sectional view of a portion of the wellhead system,
taken generally along line 6-6 of FIG. 5, in accordance with an exemplary

embodiment of the present technique;

[0015] FIGS. 7-10 are a series of Figures illustrating the installation of the casing
hanger into the wellhead; in accordance with an exemplary embodiment of the present

technique;



[0013] FIG 5 is a cross-sectional view of the wellhead of FIG 1, in
accordance with an exenpl ary enbodi nent of the present technique; [0014]
FIG 6 is a detailed cross-sectional view of a portion of the well head
system taken generally along line 6-6 of FIG 5, in accordance with an
exenpl ary enbodi nent of the present technique; [0015] FIGS. 7-10 are a
seri es of[0f1GuilEs7iid & asiss-atctingaltviev phtheaksiag hemgeoflispbeeddashangeliteadger i nt o

the wel |l head; jn agcordance with an exenpl ary enbodi nent. of .the present
t echni queé® aqf’%f{)rﬁ}’@]fd% ?fawa‘i?%at‘é’né?%’% T iaé’gg PBAdfe %’é\%\%P?f}}T’e‘”‘éh@f“ﬂ d®hanger
di sposed dcBortiiiReWath dMeRemptar emBEmeh tRepreQint BRhAGH&iat i on member | ands
on a tag shoul der of the wellhead, in accordance with ‘an exenpl ary

enbodi nent of the present technique; [QOl?% FIG 8 is a detailed
cr oss- sedPP oGy P éna detatlerd crosspesgora sy oltherssiad hangerisppedd inethel as t he

oad shouldifiadls Hl9ALUbAldeP Bt FRMREL AN DL e SNPWARL, OF the

wel | head, 1n accordance w an ‘exenpl ary enbodi nent 0O e present

t echni quehe wplli¥28]in Btéarddhct svith MreasmpRECEhBRtment of\thOpretdnetechsipig hanger

di sposed in the well head after the actuation nmenber has been elastically
hanger and t he casing_ hanger
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t echni que; '
hanger string and the casing hanger has moved axially relative to the actuation

member and, thereby, actuated a load ring, in accordance with an exemplary

embodiment of the present technique;

[0019] FIG. 10 is a detailed cross-sectional view of the actuation member, casing
hanger, and wellhead, taken generally along line 10-10 of FIG. 9, in accordance with

an exemplary embodiment of the present technique; and

[0020] FIG. 11 is a chart of weight supported from the surface versus time, in

accordance with an exemplary embodiment of the present technique.

DETAILED DESCRIPTION

[0021] Referring now to FIG. 1, the present invention will be described as it might be
applied in conjunction with a technique for supporting a first device within the hollow
interior of a second device. In the illustrated embodiment, the technique is used in a
wellhead system, as represented generally by reference numeral 20, comprising a high
pressure wellhead 22 and a casing hanger assembly 24. However, the technique may
be used in systems other than a wellhead system. A string of casing (not shown) is
connected to bottom of the casing hanger assembly 24. The casing hanger assembly
24 and casing string are lowered into a bore 26 of the high pressure wellhead 22 by a
setting tool (not shown). The setting tool is supported by a string of pipe extending

from a derrick or crane located on a platform, such as a drilling ship. Instruments on



[0019] FIG 10 is a detailed cross-sectional view of the actuation
menber, casing hanger, and wel | head, taken generally along line 10-10 of
FIG 9, in accordance with an exenplary enbodi nent of the present

techni que; and [0020] FIG 11 is a chart of weight supported fromthe
surface versus tinme, in accordance with an exenplary enbodi nent of the
present tthe EwifapgeproDET An| dpRrabESERh R ioNicafi@0 2f theRertight supportedvblyahel G 1,
the presepnt.invention wi,ll be described as it mght be.applied.i.n

coni unct 1ags Vi emiEBprr G saSPe: Syl PhAS, et eORng PhiRe  ne
hol | ow i nuppdred f@im thesedasrd device. In the illustrated enbodi ment, the
technique 1s used in a well head system as represented generally by

ref erence numer rising a higgdﬁressune wel | head 22 and a casi ng

hanger aé@%l%ﬁ%ézﬁgg i&?&grgﬁ}’,m_t S e Ad quetherepsipe haaeer pviemplst dfds ot her
oo oo opupiER IPURUE S Bl 29 931clgh Ll RROND), fodq GAANGEHET 10

bot t om of casli ng ger asse € Casi ng hanger asse
and casi ragd ghe ihigh aressurewedithdad 220 I bartieuldfy; @fgagdigeri taghw@smegguload

wel | head 22 b setting tool (not shown). The setting tool is supported
by a st r MRS 288 0P ?ﬁa'ierpgr‘ﬁ%ﬁﬂ & G Fhtece Rp e, The baects ohih _
pl at for my; ss@fe Welllidall bbNGn ]ftltf@ h-usljreﬁé& Eﬁiﬁ@(ﬂﬁl%nf? e foE@ 298 iPLEVI de an

operator wth an indication of the weight supported by the derrick or

crane, i imwardiyHdasediegpindebletring, swbiang C-das ity iheanged by thedasihg hsiget ng of

i pe s ort romthe s ace 022] Referri,n nerally to FIGS. 1
2" PRSIl o M 0% SHUbERErs LHOREer ToidadcheSEn 2B B ey o
vel | head ogivadly di3ad BRB MeldIR IR byShbAGAn B2 81 80k difjRsB SduRd essur e

wel | head 22. In particular, engagénent between the | oad menber 28 and an
opposi t e thsorasing hager gssentidy.s The @utsr puididel of tiploafl mdmebas@Behag @ tofthehe hi gh

pressure 2. lL.nthe illustrated enbodi nent, t ad nber 28
is an in }Qﬁé‘% ??%ﬁéélgcf r%bxoggﬂ%blﬂg 9diton, glfc?Ppe? lt%p@profln%f 0{ ﬁ%?t Suirn’gw%ar ri ed
by the casifitgofiaedéth pressarddiyliRAd 20thas hlkerrvgpohfiaddoctRed pIORVRY thattine | oad

menber 28 may be an outwardlé-gbi ased r;&g held in place by shear pins or
a seri esCyr Igeiys A sypred the othedimelileatd af thealegé membas Ms. y Howeerout er

surface e rof i N i
enbodi rreﬁ{o.ﬁtl%nma dit ?gag@%{}ﬁé%égfg%s‘?‘?%%gégg‘?é’ tg% l(%)a% lt%gréllbgru? é%g t}|cl)er ofile
of the hivghhgad@dsure wel | head 22 has a correspondi ng toothed profile so

that it can receive and support the toothed profile 34 of the |oad menber
28 e B e el omhod e, e etbansioh OF the Ion mamber 38 1o ' ¢
engagement with the surface profile 32 of the high pressure wellhead 22 is actuated
by engagement between an actuation member 36 carried by the casing hanger
assembly 24 and a portion 38 of the high pressure wellhead 22. In this embodiment,
the actuation member 36 is a ring that is disposed around the casing hanger assembly
24. However, the actuation member 36 may be several devices spaced around the
circumference of the casing hanger assembly 24. In this embodiment, the portion 38
of the high pressure wellhead 22 that engages the actuation member 36 is a tag
shoulder 38. In the illustrated embodiment, downward movement of the actuation
member 36 is blocked by the tag shoulder 38 in the surface profile 32 of the bore 26
of the high pressure wellhead 22. However, another type of device or member may

be used to engage the actuation member 36. In the illustrated embodiment, the tag

shoulder 38 is contacted by a shoulder 39 of the actuation member 36.



[0023] In the illustrated enbodi nent, the expansion of the | oad nenber 28
into engagenent with the surface profile 32 of the high pressure well head
22 is actuated by engagenent between an actuation nmenber 36 carried by

t he casi ng hanger assenbly 24 and a portion 38 of the high pressure
wel | head 22. In this enbodinent, the actuation nenber 36 is a ring that

i s di spodeR24drthenidad membas28idgs beprgded astsabby |@Heringothe neain bole 46ctfuat i on
menber 36, may .be,several Vi,Ges. ced around the_circuynference of the
casi ng h%@éﬁ“&%&&%f%ﬂ%{ 2 RitR B AEHRh Bempbrb 3R skt Btrteehe hi gh
pressur e swehldberbfdBe hizatpr&sedRIhEAE2ACTIALAAMOARADRF (R akitie Rah R
shoul der 38. In the illustrated enbodi nent, downward m)vemeng of the
act uat i orfsyRErE 24 das prgled sukeses BY ontike petgr sirmfawsncaef the cakieg bangeace

profile f hi gh. pressu | I.head.22. -However,
ot her isctint} 2 oBlcfe Erbobdlfe 0h 98y BLEREH Lol e DEAY £ nibNENET -
menber 3Ghe load nftgnbiet D8ISThat afglediondicaen?t 44t daeatd aeheshanidall@dvantge $hat

contacted by a shoul der. 39 of the actuation nmenber 36. [0024] The | oad
menber 2878% BgplaaddreTeher v Quiward oo shghtiynerwiaiin wheaythers i§f feldiize casi ng

hanger a {g@m | [ her I Y,

shoul der %28 0 e}%{ ﬁegwﬁ%%ﬁegﬁagggg?gﬁggﬁﬁh@éﬁgiﬁ%gsﬁcﬁ%ﬁg%gc%lhz%e %)?@t he

casi ng hamgaber 28 s dibIsligitdipasd angbadntsifithabad ndenben 28 peodustes gap 45
circunference of the casing hanger assenbly 24 qppaosit orrespondi ng
angl ed sUFPiEBLIcAadmomRer £} e prtbgiimdpetha 6rh the embadimieaior 28,
These angl ed surfaces 42, 44 create a nechani cal advantage that urges the

| oad menipgu2528heutieich meMgeSid B dnYel MRATHdcfHRRIbIE P&Hidn 148 thglbiidy e
novenent between the main body 40 of the casing hanger assenbly 24 and

t he | oad refetisemorgnenthbthsinmajnbodpabithd casing hanger afsemhly ingafirstdindstion 28

pr oduces a bet ween t I nenper 28 a t he actuat.ion nenber 36
P th o EnBad: AESapi DR o PR Ot 9 g Radker

el asti cabiymBBf ounild ehPardiihesd 48 Hbal (R eeke! elimtthikeeByarRAL BE t he
mai n body of the casing hanger assenbly in a first direction relative to

t he act uslaptisallieframable nouiomao oh heacieasivs ro¢mbesvisr fomprises apdBVAg- hanger

25300 ) LS ACHISES, 30 A, 2U5L35 00 s L BRGEE

conpri seha@Rr iagssmibll Patihng dprHetfondingnowtialdofaing hrétiusich 6X! eswianb®0. The
mai n body. 40 of the casi ng hanger assenbly 24 has a correspondin

out war d- fiseysses Wrsereietadl-bobow, ongaggment hetwees shesieB@rd-facigrrowasion 38 bel ow,

engagene i - i j . hon
rre?rbgr 3@1& %E%Et 6&0%1?1\‘1213!? 3 f a?i t&g%&%ﬁ%ﬁ%ﬁ@%&%ﬁ%@ {r}rlgﬁlrllﬁﬁtgg@; 51@ of the
casi ng haftherrasisgbargey aRdmbBlesutdsghaattuaionanemisridérto 36 urgednewardyed
upward to drive the | oa er 28 outward when a lift] force.is

appl | edtioogwf‘gt ﬁe?%gqu%gg@g; ng‘_é’%‘iﬁlbW ermﬁm}g rjonds sudieddal e cevpe t 0 6]
ensure 3 9Q i

The wel IiIll}ittahtagglt s%gt g%ﬁ%zg%hagég nu\}r?%grﬁﬂggggt I%%JT é%{iﬁcﬁlé\g&dlgglr%glgéé%%llie, t he

casi ng henggeed wib érbislliRdd BAs a series of ports 56 that extend around the
mai n body 40 of the casing hanger assenbly 24 to enable well fluids

and/or c fo S ,u rd rough the i ng. hanger_assenb 4. In
addi t i onﬁ)ra?ﬁ];T %&%ﬂ@eaﬂaﬁ\é@ 5{3 113 V?r‘ibfr %%ﬁq%atgrq%osléorr ?Xr?&‘pg% tg‘ﬁat i's
used t 0 @idingdehanpst LEMBIRLUZRSs LRBriEASH FEtsNERY xBGRIFBING B4 hdih BUg t he
bore 26 of the wellhead 22 Finally, the wellhead 22 has several sets of

wi t her s 4D of lilig casing banggs egsemdly @éntosenabls weell Hluids aedipo aetheny tei paker s on

casi ng I}gﬂ@ I enblies. 002%% Referting,genepally.to, FIGS. 3 and
4, an ex np?&olrt&%gﬁgﬁggr%ﬁp Eot g 4%F lyhg?“rgein 3g%g%l 9162%%?1? B?'%g%nt ed.
As not edassdiahig, 24t 1o head noedTHag S8&hhtistdsad ky/ ghide HBH eirilgd the casifet r act ed
position to mninize inadvertent engagenent with other well head

conponerftaggengssenblyiZgrihrongh dhe bore 2604itheyweBirrgd 22aEnal) the avelthead 2hd i n
the wo | . Lif e ' 1 S ' n the
casi ng nasePast st of WiblgrEBo hilinRE Hiaf o T SLa Rl e RbbRE", |08
t he act ueickes onendigg hprget saabhgdemBBed. S posi ti oned bel ow t he casi ng hanger
protrusion 52. This orientation enables the actuation nmenber 36 to
support the nmain body 40 of the casing hanger assenbly 24 after the
actuation nenber 36 engages the tag shoul der 38 of the well head 22.
6




[0028] Referring generally to FIGS. 5 and 6, an exenpl ary enbodi nent of
the well head 22 is presented. The toothed portion 30 of the surface
profile 32 of the wellhead 22 and the wickers 60 are illustrated in FIG
5. In addition, tag shoulder 38 is illustrated in FIG 6. [0029]
Referring generally to FIGS. 7-10, the process for installing the casing
hanger ad$§6#HiRefading gendrallyvd FKehd 281 4.samexesplirg dmbadiont ofl aatosing, a
setting t,0ol su rt by a string of pipe extending fromdthe.surface my
be used th(?ngg\/\%g&?tﬂé%gdgipﬁ?feﬂtgﬂ'gé% ggtg‘gﬁg‘l)‘ff’@ie g’rarﬂ enabeh gsinftﬂilé’ Pnto the
wel | head MZntaide@G3Q rdat@t rjodBiodeoemhalimizet Qadvetont dngdBénént with totk! y, the

casi ng hawrﬁer assenbly 24 is lowered fromthe surface into the well head

22. EventWellhegd compongatsy whichrmighiseyse 3be ernipgghangehasspmblyhhip rddn a

desired | i in t . 1n i 2 L en th ngagenent
IS corrpritgg%%n%hl%%dilagdméﬁ’gfz%gcéﬁ Ic%l mrreen%é%gg?aoneﬁ%{ eacémgﬁglf%r 38 of
t he wel | hesethi2Y 24 Avith ltheS a@aitivh @Embée36 psikatked abithi e eeBEon ientaet uat i on

menber protrusion 48 of . the actuation nmenber 36 is oriented bel ow the
casi ng haRYESIPr 4§ BuIssionss betpy; the sasiag hanges prarmsime’.- t hBisutenttipen
menber pr, i . L 95hABIEREGL; S (g i ng
hanger preg%lglgsz%hgnrhcg{%ug%% eegggiutﬁgs anger aélggbg)g % Oz%pt&gé:%m{lggw%t? uation
menber 3Gsiemblyardeatanthe etitatign shaubaedo Mgapfes tthe taglshddder 22.0f Ahe
reduction in t wei ght on the string of pipe will be indicated on the
surf ace. We”?‘ - Referring generally to FIGS. 9 and 10, additi onal
weight is transferred fromthe surface to the well head 22 as the operator

attenpts [@@_8? ReBdrriAd Gehi@allP do NAEET5 388 SBT0AY eRdmplafyt BRboditiat tiranyel | head
22. The additional weight 1s transmtted to the actuation nenber

prot r usi avellheadod2 ishpresensédhg Tharnemhedgpertionsiloof B2, sufaenpredile y2 afttbe
ddi ti | i .t.ed th ti .36 h
SEHE T ST R ORI AT R

t hi s enbedilliEnited hiFEGest ensi on 50 of the actuation nenber 36 is defornmed
radially outward, as represented by arrow 64. The deformati on of the
el astical |l y-deformable portion 46 of the actuation nenber 36 renoves the

act uat i or0HehBeferinshemerilyio 48Gas7-4R, thepeesieselor installing tie capvs RaRfer of t he
casing h { r41S] f I f e

casi ng hg%gglr%lyg%ﬁ%gg?yg%éa@ qurretgés}ﬁ%(f, R% E%teérgig%%g%S?Bﬁgyogfg?lﬁ)gﬂégsi ng
hanger abgenhing dpipesexitandirrgeflorhulid hieface mMag tehsedwl lotveathe2asing Banger
represent ed nerally by reference nuneral 62. Eventually, the casing
hanger p?ﬁ?‘i“g&?&rﬁ@?a?lggﬁ%\%r‘@ﬂ t}bf’eW@ﬁ‘etaﬁézact uation nenber protrusion 48,
enabling the extension 50 to return the actuation member protrusion 48 to
its un- dgfogor_aefeﬁﬂfg $dnRfhlly8 FIGR! 86D R RPNy e QAsiRS hart¥er hiethbBPot  Of
the installation process, now the actuation imenber protrusion 48 of the
act uat i ois lowetedfr®e thessuwsface mte dheavelleealP2. cBeinhgliathgectuption mesiben 52.

0032] g the illust d di ment, .th ing h trusion 52 and
e act st | GER B VPSR 4 oh agesurd IEGHRRG B SETdl 2o neti tRS °2 "
el asti caghyodigbat fmmng%ge?;&ﬁ reofbprided 6f BRAMBER: 4dhEatBhddnhK36Y¥ondsé or med

portion 46 supports a defined weight. For exanple, the bottom surface of
t he casitig shawder 3podithe siebihedh 2andAt Hes point ofirthe destadfatioh @regssudhé on
menber p i re angl,ed enabl.e t he ,actuati on r ot rusi on
25 Lo st AlnbE FREuAaR a8 ror fo ARG Mo At BB B o1 G g
engagenegisingehwgen progudiv® SUr f T&R/S ofisntafién amhblet 108 AGHNOL echeRsi on 50
is deflected outward. Sim]arly, the length of the extension 50 may be
est abl i spfedusion ¢ &f therctydtigamermbendodefsypparbihe asingibensa@relEdsitma2 when

t he el astd - ' 6 . LRe ' I

i 1 o0 R AL TRROLS 0P SRR T Rt DRI el

sel ect edsheoldehdd of tie vedlirhd @2l |4 reiRbusiviabihe viagghti odnthd Gtrihgf cirpipe whien t he
el asti cabll,y-,defgrmed portion 46 supports a defined weight. [0033] As the
oper at oroeipdicats §nlﬂt?3“6{ﬂ;€‘?- t he casi ng hanger assenbly 24 further into the
wel | head 22, the | oad nenber 28 is driven against the actuation nenber

36.




Because downward novenent of the | oad nmenber 28 is opposed by the
actuati on nenber 36, the angled surfaces 42, 44 of the casing hanger 24
and | oad nmenber 28 produce a nmechani cal advantage that urges the | oad
menber 28 outward, as represented by arrow 68. In this view, the |oad
menber 28 has been driven outward into engagenent with the surface
profil e 30203 Refaribgrgen@allyfo F](is.wehﬂdﬁe@gchdﬁﬁion'a’lh\aelgbtoishmfhsfen@ﬂ|ﬂoen 34 of

this enmb |ne t of a nber 28 i s engaged he cor espondi n
t oot hed 88 1 a€e§6t ?“iehﬁ%a%eﬁ%lﬁ%‘?ﬁer%‘?r ?tFF%’R%% £L“?C‘%‘S’l‘llé’e Mgbht 019
the casi RGscatvly DI fidfiidr GRS HROWAARIE D2 afna@ a@&lﬁo@ﬁ vRight SPRRHied Ryné he hi gh

pressure wel |l head 22 via the |oad nenb 28. A casing hanger seal
assenbl y an@yﬂ@ememb@aprlogdsxom 4§ dal the h@l@lhﬁlﬂgﬂspmﬁm& 12t Hyenmsilnghhanger

24 and th ure d 22 0034], Before a .hanger seal
assenbl y |gltwﬁ§ g’ g’@ Suli’p[%ﬁ @‘d@%tlu?té TSt %gr Fr?“:if‘? g]?f" pﬂgﬂ?ﬁ?l Yfest to
ensur e t kieforinbie poaidneriretic zﬁ:&a’tlﬁn AR do W ddiornh emvislch®Rdinteht, tRO
perform an overﬁ&ull test, alifting force, as represented by arrow 70,

i's appl i €tepgor offieractistign member $this defermed radaaibequtwgrsiemayrezantewen t he
lifti | t th
o 036t O = ARPhUGd el b fnd DE-GASDRCAORE" pBSETR! Yo LS

bi as unt iattuhtimemnembef ?cﬁ:&nﬁﬁe@fhda@ﬁﬁtlﬂi&‘Mbe?ﬁro@@ﬁﬁbﬁ@%sasldlﬂﬂﬁfpe&lu{ehaCe 76
of the actuatjon nmenber, 36, closing 45. Further inward travel of the

| oad mentfpXiggmperpent, of dag ?aame@nsv lzre den Spandtberetare the mam Pedy nenber
protrusi gp 4 §Qhéﬁ"@%u}é~' hﬁgmgg/n . rzPI‘crs 'tﬂ@ mAn b0 I&no %eda U| !
force exceeds tot casi ng wel ght, t e entire caslng hanger asseibly 24
wi || trahaigearssainbly 2rpisdodered Surtleprintoaht edilhgadad; ay\/rebBeseﬂﬂad gtein&allly)ad

nmenber 28 wi expand outwa upwar d, represented_b rrow, 80,
unti | gy Js%éqncg @P%@iﬁ%z‘ﬂﬁmﬁ@ |ﬂa%1aa%a£@%ge§@r%ﬁtogc§ i W
surf acesbﬁéwotfhetabﬁlaﬁ&ﬁ%eﬁ{&f 'pkﬁrlﬁg)n' k13 te‘ﬁﬁbl‘ﬁ%j ?%%EEHEEQB%OS% rehfth Sh&oONt act

wi || produce an opposing force to the'lifting force on the casing hanger
assenbl ya@ﬂatmdncmbd;reprotnmn #2 toetis wo-defosed pogitve, gmenngsenﬂed byperoat or .

However f cas a assenbl S not 05|t| ed, the
ond oty A 8% PRt e SRR AR Ry ik g et R e r b st

profile ghhehctildortheb& 1SS Wrignt¥EhbIVRakk cdsﬂlgqﬁﬂgér'p%’crusﬂﬁ ppposing force
to the lifting force will be produced if the'load menber 28 is not

properly qp03| tioned and the casing hanger assenbly 24 will be lifted from
its posi t403Al Im the, dlystrpied eerabadiment, [ the 3GFinRehanget rpgotgeﬂn@r &Pl 9nd ¢herl G 11,
an exenp [ Skl ne. t he
final po%ﬁ%lﬁgmgl?gb %EB Iton%%lo Agit g%“ng%r%fo éésggsgf}%h att tg & %Eﬁ%%u albgesserrbl y
24 is prpstoh el déforhd Ghed lthe tdigstisalbxicfoded ppitidn esd Suﬁﬂwswl(ﬁﬂhed
supported f omthe surface, such as by a pipe string supported b%eha

derri ck, eisat t Fer Srampies tiyobatiop: swdice o1 the pasing hangemprofpyian Spanditem 92 of
t he pl ot C asi ng
e, P10t oBSurh 2L Ao RPRBET SR IS LA OB AER Al 2
assenbl ymélzﬂlberaprdtraslsﬂ A8 m@suquodrthé lcagihp Baniee grdtmsion vy btlhﬁs@@dserli@kst ri ng
and casiﬁ%}gl er assg 4 into the well head 22 fromthe surface.

[ 0036] eg%l?ene %t“ieﬁ%f IWRSUBACTSS e actuabion anqopRst sxtensien SR irenber
36 engaggs Etlgg h 22 nep Hn plot
86 by arr ovev 94 Ohlfi‘?%?n '?th}lng%q}(l)’lstﬁ% (Péng&l}g%g\({:@u%){l?%gmne b% ésg;bg@ﬂ&ﬂd? head 22
begi n tdhasﬁundaSmaﬁydéfodeIWOQMn @b d¢fermmasihey the ralarsgcail}ddcfasnmig hanger

assenbly 24, art the as an 0 sion 52 is_supported
e, dhottion 18 sBRisrs A OSisd, v I fadiRE She Mool 2 @Rogfio RE DL be
as a rediglation rﬁé?nﬁe?eléV\ﬁhQ |BE s%lé@ﬂ%@ rsfoeﬁlatf frenaldshiealBNAdEGEabl& 99&%%@43 ed

general ly by arrow 96. ! When a defined anmount of weight is
suppor t e¢fasnstwhendles dastxcalrhy ed p@tion M6 seprstsiackfingd weight.mabl e porti on
46 of the actuati on menber 36 deforns. This is represented by point 98 on

Gt ensi 40080 ¥ eisp b ey RERhAT Mo Rhick A F AT AATIRE MR gt e

act uat i ale weftherd pz, omeusa@meﬁa)easzgsup@w&a dRinst iR sacitG RRRBEF 36.
protrusion 52. The weight of the casing string and casi ng hanger assenbly

24 that had been transferred to the actuation nmenber 36 and wel | head 22
are transferred back to the surface, as represented by arrow 100, as the
mai n body 40 of the casing hanger asgenbly 24 |owers in the well head 22.




[ 0038] The point of the installation process when the | oad nenber 28
engages the well head 22 is represented generally by arrow 102. The wei ght
of the casing string and casi ng hanger assenbly 24 begins to be
transferred to the well head 22 via the | oad nenber 28. This is
represented on plot 86 generally by arrow 104 as a reduction in the

vei ght s Upqsenseedbwirveard toimeegent aft the 15ed manatick Y3 ialolppon‘edt‘tbethmicgiatiomf t he

casing strin casi er .assenbly 24 is ort | I head
55 ¢ e el Sk gt 95 R Mt BudscRe i oadhetiber &5 1 ace
i's the drgrbducst 5|mecmcmhhdvgn%e&eﬂtlﬁgesgwn@ddl membearzaowumd the
setting tool may be di sengaged from the casing hanger assenbly 24 and

r et ur ned TeRresdnécdshit drsave 68 In Has visoh thﬁalyaCbeﬁeué?etﬂ% bas beenairiven oprgirdg

hanger s T I r fer
instalIaﬁﬁ%ﬁmﬁgg%%%£yg%qhg?mf%EIF ﬁﬁ%ﬁ O%élgag%“f%? mé?lhead
22 and t heothés prudild) a4 @ETthis eaeivlinyent A fithe Ildhﬂtrﬁblhﬂﬁ 28 tshmgagézieuml theead 22.
As not ed above, the casjng hanger protrusi on 52 and

el ast i calPyeshondingdentaedypspfilenty ofghisrenhod ment aéthedﬁellh@% &2 beareighti| i zed
during t V, rce is
appl i ed '{& g ﬂ% (%rsmg Sl aazl?ﬁ aSI%M@? Eééségrg%,% %ggﬁpptﬁ%? b?/?‘? q ﬁlg}% hfég%l;rgn t he
casi ng hangmemhzsembhymadnﬁﬂﬂee38tA&mmaghmgmhamgamambghnmebenmﬁﬂcdo drive
t he actuati on nmenber rotrug:on 48 upwar Thrg in turn, @gu es the

act uat i or° rangglus Betyyees, e casing hagenghaut the lghrﬁrﬁﬁsﬁl‘reé‘éﬁl Agagenent
with the toothed profile 30 of the high pressure wellhead 22 if the

casi ng hanga B%-?&@@Qbéin%ﬂaﬂrg%r rerapgs%hmyn@%rsm@@qgrﬂag b la8sifdah e&e&%ur e
wel | head. Thé engagenen | oad menb t he t oot ed profile

30 of t henwett-pdhigsiviolensyre dlehl dlee lad oppdesr 2§ i§ orgaged withike Neflhfrardg?Zf. orce

f th h nbl y..24. Thi f flected
on the s iEarn 8 HHe pilf BSCE 1Y Fucar gRTeCtis oy cBa v it oLt ace,
r epr esentiedmarnbsdl hy ob)fh@bism(%]ﬁﬁ%er HeRIbEF 24 WHehehé OifighgTesFBE17048. and

the toothed profile 30 of th i gh pressure well head 22 are not engaged,
t he wei ghpplisdpisotiftether easingt hangsureseodlni24, thododdnoeabse 28 fahR4®] aThe

casing h nd t he Iastl def or npb orti.on 46 of
The act ultren A BY HOLER, BE RO bAGEHAS I o AL PR Gl BB ol

wei ght nmay costaps ippeieshrieé goeofthe aeﬂuaﬁcsﬂ ethibyr def ﬂbﬂﬁ%'g@p RSI tM@thed 6 of
the actuation nenpber 36 is deforned. The safe over-pu wei ght represents

gn oper attWagd | trayet Of dhe dopd BrSPEbST 7§ Boree resteaiteddbprontaet belyege b %t
oot gt 1 2t AR b S ad Mg U R e Brou b S2 WA oBUL L o

enbodi neptl] fodee axa&dsgoﬂahnmg preddht UgicotntH@ cading hhege cissmiiblo r24metdtber
protrusion 48 are configured so t the el astic IIy ef or mab| e p?rtlon

t
46 does HoYel detdymyeardr as aepaegrlrea Y APV NP >f36‘1dc .gaﬁmﬂm@a 28wyl
exanpl e, ot 8 LaRys4 %B@ﬁ@v%fd gérrep%g%te@ bYARYS SRRk HR eﬁgllr@i@gs the

bottom surface of the actuation protrusion 48 e angled to
enabl e tbr@thadbadamembenéﬁbmntapt tter usieo sud8ces B4bdfoibik lum/\/prajﬁlerﬁOerrﬁhe of the

casi ng ha

ead r1))ore: ﬁ" SJF]%S contact will produce an opposing force to the lifting force on
the casing hanger assembly 24 and reflect an increase in string weight by the operator.
However, if the casing hanger assembly 24 is not properly positioned, the load
member 28 will not be driven into engagement with the toothed profile 30 of the high
pressure wellhead. In addition, no opposing force to the lifting force will be produced
if the load member 28 is not properly positioned and the casing hanger assembly 24

will be lifted from its position in the wellhead 22.



[ 0041] To renove the casing hanger assenbly 24 fromthe well head 22, a
lifting force is applied to cause the el astically-deformble portion 46
of the actuation nmenber 36 to deformfrombelow This force is
represented on plot 86 at reference point 112. The casi ng hanger
protrusion 52 is driven above the actuation nenber protrusion 48, which
enabl es t[Ae33]ddermmpigenedBy to 6t 1 dcon ien¢roplatyeembodimonidyt 4 Platf 86 Ioé casi ng

hanger asse 4.. The to ce .of t nger trusion 52
e he SR Oestt e Strel h MRt bt o B e fet Podel LBt sH3hEn gy o
to enabl gafbdrisBani) 2a0R PdenR8! WRENA. e, kIYWOx 3K1sT & RHrodBas thd@elght t i Ng
force deflects the actuati on menber extension 50 outward. As a result,

t he wei ghsuppedrtedtione theishrfacen sepbras by senibe string sipportedhy b dertisd, ndothe yhe

wel | head 22 P t he u&face res ted t he
Dot on aRs Aoy tiag® W RRE BURE i S nof BerBERERET b E R
certain ffﬁaﬁ tHeaarfade dongprisey B thshil hﬁﬂgh&%@[g frbth UBd dsaair@dlaﬁg&i ad@mﬂy bed

her ei n, nodi fications and changes will occur to those skilled in the

art. It i%4, %lher?éﬁég darger pgepblydtapd w@wa Pdrilt pige appeiadevercihgicasingr e
i nt ended ¢ Il within th
true spt PTG b ROl Qe Rl MR P RERAFAE L o (20)

conprising: a first vvel | head assenbly (22); and a second wel | head
assenbl y [0@4) ,The poptt iof itheginstallation process where the actuation member 36 engages

the tag shoulder 38 of the wellhead 22 is represented on plot 86 by arrow 94. From
this point, the actuation member 36 and wellhead 22 begin to assume some of the
weight of the casing string and casing hanger assembly 24. In particular, the casing
hanger protrusion 52 is supported by the actuation member protrusion 48. This is
reflected on the plot 86 as a reduction in the weight supported from the surface,

represented generally by arrow 96.

[0037] When a defined amount of weight is supported by the actuation member 36,
the elastically-deformable portion 46 of the actuation member 36 deforms. This is
represented by point 98 on plot 86. In the illustrated embodiment of the actuation
member 36, the extension 50 of the actuation member 36 is deformed outward,
removing the actuation member protrusion 48 as support for the casing hanger
protrusion 52. The weight of the casing string and casing hanger assembly 24 that
had been transferred to the actuation member 36 and wellhead 22 are transferred back
to the surface, as represented by arrow 100, as the main body 40 of the casing hanger

assembly 24 lowers in the wellhead 22.

[0038] The point of the installation process when the load member 28 engages the
wellhead 22 is represented generally by arrow 102. The weight of the casing string
and casing hanger assembly 24 begins to be transferred to the wellhead 22 via the
load member 28. This is represented on plot 86 generally by arrow 104 as a reduction
in the weight supported from the surface. Eventually, all of the weight of the casing
string and casing hanger assembly 24 is supported by the wellhead 22 via the load

10



a |l oad nmenber (28) adapted to be actuated to engage the first well head
assenbly (22) to enable the first well head assenbly (22) to support the

second wel | head assenbly (24); and a resilient actuation nmenber
(36) adapted to actuate the |oad nenber (28) at a desired position
relative to the first well head assenbly (22). 2. The wel | head

system ( mymh@ 28 cThesy thenweighf mppprtwhﬁ'oai thetshefacesithe dntl sadagiakeighy nenber
(36)|sada toen e a portio ﬁ%tofteflrs wel | h dasenbly
(22). tepie ?e e?ar&‘? y@pe 1'(92 tingstqol may ke ‘}hﬁer@la%‘? erein

the act uadaglﬁg Hé’ﬁg’é?ea[sse(r@fﬁir 205 defifBedid {HeSdurfBY 30 AEERb] Hﬁ&rtﬂe‘)ﬁ‘seﬁ“t@) and
the second wel | head assenbly (24) conprises a second engagenent portion

(52), thenstalf scavnghagensed. engagement portions (48, 52) being adapted to
cooperate to restrict axial novenent of a rral n body (40) of the second

wel | head nfgly 4 irst. [ el t to th utlon
menber ég@tﬁ ca 1§ An ?ﬂer%ufll t{% '3 g)erf%grfl %rol)ng‘taslatlroélct%teé:1 Sﬁeﬁtﬁéﬁ fgll m 3,
wher ei n tlogl mesibkid %haﬁéﬂg&g&d thia vvramb@d 20 36&1 thecatatiadet fs@hblglamgvement
of the | oad nmenber in the first direction after the resilient

act uat i orinsidipdeyithin 2 ‘@?4515@%%2 t e npise @beve, Hie qapiag hanger PadIusioad Adsenbl y
(22). the ela?ﬂcaiw QefEhhhie q)grtﬁ%siéegf 2 QknAfoh St 36 eé ht?l'li@déldun\ﬂger ein

the resil
the over—pull test. During the over-pull test, a lifting force is applied to lift the casing

hanger assembly 24. The lifting force on the casing hanger assembly 24 causes the
casing hanger protrusion 52 to drive the actuation member protrusion 48 upward.
This, in turn, causes the actuation member 36 to drive the load member 28 into greater
engagement with the toothed profile 30 of the high pressure wellhead 22 if the casing
hanger assembly 24 is properly positioned in the high pressure wellhead. The
engagement of the load member 28 with the toothed profile 30 of the wellhead will
produce an opposing force to the lifting force from the casing hanger assembly 24.
This opposing force will be reflected on the surface as an increase in the weight
supported from the surface, represented generally by arrow 108. However, if the load
member 28 and the toothed profile 30 of the high pressure wellhead 22 are not

engaged, the weight supported from the surface will not increase.

[0040] The casing hanger protrusion 52 and the elastically-deformable portion 46 of
the actuation member 36 are configured such that a defined safe over-pull weight may
be provided before the elastically-deformable portion 46 of the actuation member 36
is deformed. The safe over-pull weight represents an operating limit for the opposing
force created by the engagement between the load member 28 and the wellhead 22.
This safe over-pull weight is represented in region 110 of the plot 86. In the
illustrated embodiment, the casing hanger protrusion 52 and the actuation member
protrusion 48 are configured so that the elastically-deformable portion 46 does not
deform before a desired lifting force is applied. For example, the top surface of the

casing hanger protrusion 52 and the bottom surface of the actuation member
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actuation nenber (36) is configured to elastically deformto enabl e axi al
novenment of the main body (40) of the second well head assenbly (24) in
the first direction relative to the actuation nenber (36) when a
sufficient force is applied to the actuation nenber (36). 6. The
wel | head system (20) as recited in claim4, wherein the second wel | head
assenbl y pr@dysions 48 daptaagdletl doderiable thkeactwedidn meerbber (i@28)siont4fatodblokken t he
mai n body (40) is m)veghin t.he first (f‘li rect 'gon and novenent of the |oad
menber ( 28 hmpyement of fhegasing hangst POUBFGRRE by the actuation nember
(36). 7. The well head system (20) as recited in claim®6, wherein
the firstloengawerBiolve BRI dabiff hifk) aRBfbi R $66 INCweINaag DB NLfRQ Féicen (52)
are adapted to cooperate to urge the resilient actuation nenber (36) in a
second dii¢ apnlicdrio spyssshe élaﬁtﬁéﬂﬁdﬁ@trmé‘iﬂﬁé@ﬁ%%@ﬂleaﬂcﬁ@m@me@b&péﬁi ed to
t he main f e o . he SS 2 ] ond
directi or%ggfg %l)gﬁi 41?%1%(%1%0;% @%b@?ég(l\é\g%ﬂ rﬁsfggggoélnﬁ g% %5‘{ E%er%?pet é]cggtag tation

menber ( 3k.casing handdr pidtaisivdl 2he delvay sEratieituAidn mishibed Grotfustinaddn 7,
wherein the second well head assenbly (24) is adapted to urge the | oad

menber ( 28%ch grakdgsdthres] memberds |tp )é/ﬁtfa%é@teatb? apeipdeBr A0(deteicasingg ged t o

(
nove in ieCir It -' r j t e | oad
romber | (JERaE BlR ey hy TP RRRE I hORaiihk Hunftr SEbO0h B0 B0 h35)
9. The wbbtthreaarfays b rhe Z2)atias manbdragoirmsial 48 rard anglbé teienatiid sliding st
engagenent portio 48) .and the_second engagenent rtion (52) are
confi gur gage%@m[eﬂtaget.%vﬁg& fhe; yo é‘f'f&&@% SR tg%i%il%g’(rﬂgaefiq%?sf c?&iqaf}‘)’&lef or ms
when t he e cfRMibe 90 bevahe ABLReRBhe(AQdni Ut thd'Gas %ﬁgervﬁﬁéénﬂﬁﬁd
assenbly (24) in the second direction exceeds a desired gnitude to

enabl e ak#ad transfeeredriton thetvhadlhead B2 tyodly s¢d@y vinthe pépesstgg ds tiprasettedn
relati vey ot gl est b Sk sB kR pTRIBS 1439)

[0042] While only certain features of the invention have been illustrated and
described herein, many modifications and changes will occur to those skilled in the
art. It is, therefore, to be understood that the appended claims are intended to cover

all such modifications and changes as fall within the true spirit of the invention.
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10. The wel | head system (20) as recited in claim9, wherein the | oad
menber (28) is resilient.

CLAIMS:

1. A wellhead system (20), comprising:

a first wellhead assembly (22); and

a second wellhead assembly (24), comprising:

a load member (28) adapted to be actuated to engage the first wellhead
assembly (22) to enable the first wellhead assembly (22) to support the second
wellhead assembly (24); and

a resilient actuation member (36) adapted to actuate the load member (28) at a

desired position relative to the first wellhead assembly (22).

2. The wellhead system (20) as recited in claim 1, wherein the resilient
actuation member (36) is adapted to engage a portion (38) of the first wellhead
assembly (22).

3. The wellhead system (20) as recited in claim 2, wherein the actuation
member (36) comprises a first engagement portion (48) and the second wellhead
assembly (24) comprises a second engagement portion (52), the first and second
engagement portions (48, 52) being adapted to cooperate to restrict axial movement of
a main body (40) of the second wellhead assembly (24) in a first direction relative to

the actuation member (36).

4. The wellhead system (20) as recited in claim 3, wherein the resilient
actuation member (36) is adapted to block movement of the load member (28) in the
first direction after the resilient actuation member (36) engages the portion of the first

wellhead assembly (22).

5. The wellhead system (20) as recited in claim 4, wherein the resilient
actuation member (36) is configured to elastically deform to enable axial movement
of the main body (40) of the second wellhead assembly (24) in the first direction
relative to the actuation member (36) when a sufficient force is applied to the

actuation member (36).
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6. The wellhead system (20) as recited in claim 4, wherein the second
wellhead assembly (24) is adapted to drive the load member (28) outward when the
main body (40) is moved in the first direction and movement of the load member (28)

in the first direction is blocked by the actuation member (36).

7. The wellhead system (20) as recited in claim 6, wherein the first
engagement portion (48) and the second engagement portion (52) are adapted to
cooperate to urge the resilient actuation member (36) in a second direction opposite
the first direction when a force is applied to the main body (40) of the second
wellhead assembly (24) in the second direction after the load member (28) has been

actuated by the actuation member (36).

8. The wellhead system (20) as recited in claim 7, wherein the second
wellhead assembly (24) is adapted to urge the load member (28) outward when the
resilient actuation member (36) is urged to move in the second direction opposite the
first direction after the load member (28) has been actuated by the resilient actuation

member (36).

9. The wellhead system (20) as recited in claim 8, wherein the first
engagement portion (48) and the second engagement portion (52) are configured so
that the first engagement portion (48) elastically deforms when the force applied to
the main body (40) of the second wellhead assembly (24) in the second direction
exceeds a desired magnitude to enable axial movement of the main body (40) in the

second direction relative to the resilient actuation member (36).

10.  The wellhead system (20) as recited in claim 9, wherein the load

member (28) is resilient.
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