| NTERNAL TI EBACK FOR SUBSEA WELL FIELD OF THE

I NVENTI ON This invention relates in general to subsea
oil and gas well production, and in particular to a

ti eback connector extending fromthe subsea well to a
platformat the surface. BACKGROUND OF THE | NVENTI ON
Subsea wells typically have a subsea wel | head assenbly
at the seafloor. In sone installations, a subsea

pr oduct i oINTERNA LI THEBACK ! FORSUBSE ASWERIebd
assenbly. The tree has val ves connected to flow i nes
for controlling flowfromthe well. In another type of
installation, a string of tieback conduit extends from

FIELD QF Tl INVENEIONead assenbly to a platformat the

surface. A surface tree is nounted on the upper end of

the tieback conduit. Sone riser systens have inner and
This inygntéen nelagds aie Renseah tusubsea whartd gap m}iipmdu'péorr, @hd in particular to a
tiebacl?&%%%&&eé en%?n i eecshﬁéjea Wecljlato ta'g?a*?%ﬁr% af il %ﬁt%ci%r . The

I hner and ou I eback  condurt's make up the tieback

riser in that type of system The inner tieback

conduit is.instal connecting a tieback connector
BACKF%“S%h @ﬁéﬂﬁeﬁ@/ﬁﬂ@i conduit and lowering it into
the bore of the subsea wel | head housing assenbly. The

ti eback connector has a |ocking nmenber that |ocks to
Subsea wellsstypisally ek isabiga hslibead gssemblvatitheseaflpery bgsosteriagallations, a

subseaj p%(ﬂxtctiﬁ\& tr%eb\%i(lp@et %thﬂt?(f ot ﬁ\? vx%lﬂhgard atsge k[“h%(?{%g lﬁ%; YalJ&{g%onnected
rnner I eback connector also has a seal that seals to
to flowdines foir esntadllinpofiiipo frent thefvetlhia asuthseypevef inkteHationpalstring of tieback

contuSFETR i DL b SRS SRl 9 Koo ee s

mount@PSERE hpper Shil 81 the ¥eBdcklcoBNAL Kome PRACH Sibms BAR: hAGHaaM obier
the interior. An internal tieback connector typically

tiebackepnduitsragdirafiwhigh in ren separetely and coneectsdibsrg tigbackrepanector. The
inner aﬂﬁgg{eF Jri%ia%k Swﬁg Bl%ge %;g%htqubém%%r ! tﬁg Jfe Q&ht and
I'S capabl e of noving ween an upper running-in
position and a | ower | anded position in the subsea

. wel ] head housi ng. actuat or hol.ds the nmandrel in th
The ingg P GoNT o (e OF REIERUES BFOs Rt @ Pl g of he

conduit fhd 10 eMBS It N8 the WIS biNtBle sublRENweltiRA ﬁ@ﬁs‘i’niﬂ_%&’@ﬂlﬁ?l TiRftieback
the inner tieback conduit causes the |ocking nenber to

connecgqydiag @ laskingrmembes thas fasks toethe pubisprewelliipsd hoyging 9rda the tapered
stress jgl%lt' gl‘! HEbStoht HPt',hX outer tieback conduit. The inner tieback connector also has a seal
that seals to an internal component of the subsea wellhead housing assembly. Typical outer
tieback connectors are locked to the exterior of the subsea wellhead housing assembly. Other
outer tieback connectors are locked to the interior. An internal tieback connector typically has a
mandrel with a sleeve on the exterior. The mandrel is connected to the inner tieback conduit and
is capable of moving between an upper running-in position and a lower landed position in the
subsea wellhead housing. An actuator holds the mandrel in the upper position until the actuator
lands on structure in the wellhead housing. Then, downward movement of the inner tieback

conduit causes the locking member to engage an internal profile in the subsea wellhead housing

assembly.



SUMVARY OF THE | NVENTI ON The tieback apparatus of this
i nvention has a sleeve and a mandrel installed wthin
the sl eeve. The mandrel is novabl e between an upper
position and a | ower position relative to the sleeve.
In one node, the novenent is without rotation of the
i nner tieback conduit, and in another node, the
novenent is caused by rotation. The mandrel has an
SUMMBRY¥OFCTHE ap¥EBdIPNrti on with a set of external
threads. The threads increase in dianmeter froma | ower
end to an upper end. A radially expansible |oad ring
The tiebask 8ppdra@sloistieensibe 8Yen siddVe ah@@thanilR¥inB@HePwiRin e sleeve.
Internal threads that ratchet over the externa
The mandrebisaeovabletbgbvesn 4o upper positign ﬁl@dﬁdomé p@ﬁ@tmreb&? tq thpsleeve. In
e
one mo&e tl#g]ll%ol/?qw 19[{9%0% Pﬁ%tho-gg)ﬁ' ﬂlgen ?g?r r%a 5o ?dlﬁp aﬁ? ‘ne:ﬁﬁmer mode,
the moxzeu’maea camdet byscsteumhi yrhwhmndrtehbasrmredteabr faperied pmhmn vother set of
he enbodi ment shown nt ern
externaligety & e hPadsartreg it FPTSER BOTGa G PR Bpergp o gdially

expansﬂ)%' 184d @hg BRa®kl %&@lﬂ! slédvE EThe 1A ErifERyd a8kt dfSntefiabihadlde that
relative to the sleeve and the | oad ring while in_ the

ratchet pysnire m@ml.thmads"ﬁs.ﬂse madiel rapies Aiggethe upRet PAsito g the lower
positior{ ﬁlﬁg L N rtng h% Qm'a{ pan% tfuﬁ n?a{t i} Sh ﬁltél?r}]a? gﬁﬁfl@@f the subsea

rlng
well assen@&;gwhanﬁle \mahhrel hsen lth’etlewalaisospronf Inl the ehbodimestushewa, the internal
e Sy N S e TBE RSB e

rotatablE @418 VeQB the dlecRB EnEiHR ISHIAIH whildia théo®endsitinOThis @ot@tﬁon causes
the subsea well assenbly is |located within a stre

the intejng] threags toadvareerupwazd relaiive ghthe ciemal thresds 1 ypBeexpand the load

h rnate mod

g S O 1 4\ S GRS (bR emye moce
of operatimndali of the expaasionofthelload nngad daused by tagatiomcki ng to t he
riser stress joint, optionally, the tieback connector
al so locks to an internal profile |ocated within the

In one e?ﬁﬁb%lﬁﬁeﬂ’hﬁthé ift@dalpRoisle 08 theAubRa kel GissERINdETs Ibitadianithind stress
by the sleeve bel'ow the | oad ring. The mandrel has an

joint of @xiser thatris eennesiad faibe subpge W§Ilh@é§oaﬁm\%ﬁ doaddingthysengages the
mtemaltd?gﬁle?l‘f h{er}ge &Bl%{:tl hE gcbrtndlﬂtlﬂ)\ﬁ%rrgarﬁfrelt he same
t'h e as

g I'S |ng expan out war d.
Preferably, the mandrel has threads above the cam
that, mate with.threads

. f
I a5 g R TSt HETOARUTE PPl B8 K C VRGPt SR RE 1o o0

mtemaltﬂ'x‘@ﬁlb P&tediviithin tHe sabsed veNBadaouting. A QkingGndBEp &y carried by the
hreads with the mandrel threads. In the preferred

sleeve l@imbmer}eaﬁrma Fbe meattichkpsaesteriof eam Pyréase gt plidss dpypyyard

5 L i Bd LifBNisei
e LSS RS PR 6 S B S ESTRRT o
expand@hoiitwael: Pteferblsdy khe onnéret loas theadshabolaithd eam andaceohatenate with
threads %? &Ietlgcg(ri]ﬁc’g member so that when the mandrel is rotated to further expand the load
ring, it also engages the locking member threads with the mandrel threads. In the preferred

embodiment, the locking member comprises a plurality of dogs spaced around the sleeve.
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FIG 2 is a sectional view of the tieback connector of
FIG 1, shown being lowered into a subsea wel | head
housing. FIG 3 is a sectional view of the tieback
connector of FIG 1, shown at a |ower position in the
wel | head housing. FIG 4 is a sectional view of the
ti eback connector of FIG 1, shown | anded in the
wel | head housing but prior to rotating the mandrel.
FIG 5 is an enlarged sectional view of a portion of
the ti.eback connector, .illustrating |ockjng dogs (for
FIG. 1 jjesceHiopal Nisv HILTERORE b et tichec EoPREoL e g snected
positioh:QUSi ng assenbly, and shown prior to engagi ng the
internal profile. FIG 6 is a further enlarged view of
the tieback connector, illustrating the |ocking dogs
| , : >l 2 ;i _
FIG. 2 Ha fecfinat plcl AnERAFICLRERLE LAY, BobABhIBLIRYfnto a subsea
wellheddousingback connector of FIG 1, illustrating the
actuator sleeve |anded on a casing hanger in the
wel | head housing. FIG 8 is a perspective view of the

FIG. 3 84 f&lidal Ofewt dT8hd li®Rac korme@be6t FIG. 0f shblvipat 4 lower position in the

wellhead housing.

FIG. 4 is a sectional view of the tieback connector of FIG. 1, shown landed in the wellhead

housing but prior to rotating the mandrel.

FIG. § is an enlarged sectional view of a portion of the tieback connector, illustrating locking
dogs for locking the tieback connector to the subsea wellhead housing assembly, and shown

prior to engaging the internal profile.

FIG. 6 is a further enlarged view of the tieback connector, illustrating the locking dogs of FIG. 5

in an engaged position with the internal profile.

FIG. 7 is an enlarged view of a portion of the tieback connector of FIG. 1, illustrating the

actuator sleeve landed on a casing hanger in the wellhead housing.
FIG. 8 is a perspective view of the exterior of the tieback connector of FIG. 1.
FIG. 9 is a perspective view of the load ring of the tieback connector of FIG. 1.

FIG. 10 is a perspective view of an alternate embodiment of the inner tieback connector of FIG.

1.

DETAILED DESCRIPTION OF THE INVENTION
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FIG 9 is a perspective view of the load ring of the
ti eback connector of FIG |. FIG 10 is a perspective
view of an alternate enbodi ment of the inner tieback
connector of FIG 1. DETAILED DESCRI PTI ON OF THE

I NVENTION Referring to FIG 1, well head housing 11 is
| ocated at the seafloor at the upper end of a well.
Wl | head housing 11 is a tubular nenber having a bore
contai ning at |east one casing hanger 13. Casing

han ured to a string of t hat
Referrig o ¢ welTheBE st s ettt i geaffoey o Yhe bk gy of o well
Wellhead® ﬁ&ﬁmfg)/l 119 a B nRPABLE BRIV IRDS b&YE cOMABRIg ak 3ea§ﬂdletcﬁﬁng hanger 13.
bore of well head housing 11. In this exanple

nd
Casing bargend3 itaswgraed toa steing abepsipedhat Bxigndsdgiarsglepas ga?th 1!’3the Well. A
packoft?ﬁgtltnﬁ]tg;z?en%gg l%e]t\Z/eén ca@fh% nlih%e p% n@th%tb'&er&‘ \ﬁllhgﬂﬁﬁdﬁglﬁg I1.

0 a greater the we
casing attached to casing hanger 13 A second packoff
et ween, casi

._asse y 19 secures the ann n
I this G353 9650 FHH GrgSa o PCe MYBRGSNAE AHBE Ao M aageer 17
is attacl‘i’éc‘l tb QRtrifg TREdINShBBHG&Tds 13 breaRf @ in theWaIl dhdinHEeEB Mg attached
casi ng hanger 13. Lockdown nenber 21 is a tubular

to casmémaqr IBhaseqond paeknfbassambly 18 spqures|the purulysdetvgeep caging hangers
13and?¢gnented dog ring to an internal groove or profile 27
ormed in the bore of the wellhead housing 11. Lock
ring 23 is energi zed or expanded to the | ocked

RN ST -

movemBl‘i’clelcﬁkﬁ dglﬂangg B ILodkdonMABEREErS 16§ a tubalas hiedbetithet M/lsédillkddi by a
housing 11 are fea5|ble |nclud|ng%nnun

split loqm@gs%%@r@oﬁeglagmtﬁ@ degiig@io asrintepp! grooyeer profi 27cfa§m¢gm the bore
of the v&b@iﬂgﬁf hou iﬂ%ﬂh?%&%&l{hﬁvﬁtlg Eﬁkrﬁxs‘%%cg?r ’JP.Q‘gdﬁg %\ﬂﬁq@éﬁgﬁ bodtton by a

packoff{:asseamigﬁ a’é tiat Ps?vfzetdgeci; befvgglolekdcav%npmbgreﬁ dnditheabdré ghwellhead
housmgp {1 %)Ef err%rr%ﬁ]gderrllqelngs of tﬁen;%rucfe‘ trel:J Withing vlvelllhead housing 11 are feasible,
including mounting the second casing hanger on top of the first casing hanger, rather than within.
Also, lockdown member 21 may be eliminated in some installations. The arrangement of this

example is employed for a high pressure and high temperature well.

In this example, an external riser 29, which is an outer tieback conduit, connects to an exterior
profile on wellhead housing 11 and extends upward to a surface platform. A gasket 31 seals riser
29 to the interior of wellhead housing 11. Riser 29 has an internal profile 33 that in this instance

comprises a plurality of rounded, parallel grooves, but other configurations are feasible.

An inner tieback connector 35 is employed to connect a string of inner tieback conduit (not
shown) to the subsea well assembly, which includes wellhead housing 11 and its internal
components, as well as the lower end or stress joint of riser 29. Inner tieback connector 35 has a
mandrel 37, which is an inner tubular member, that is secured to the string of conduit. Mandrel

37 has an upper external set of threads 39 that are located on a tapered or conical surface. The
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In this exanple, an external riser 29, which is an

outer tieback conduit, connects to an exterior profile

on wel | head housing 11 and extends upward to a surface

platform A gasket 31 seals riser 29 to the interior

of wel |l head housing 11. R ser 29 has an interna

profile 33 that in this instance conprises a plurality

of rounded, parallel grooves, but other configurations
lower ardevffes@siabthecad A9 hasvesmallee dmoieter tranelet arpeB8snd, 8s shown in FIG. 1.

i, SPGB 00 FabLLE AL by SRR
cylmdﬂl@‘l? bovgies ok leR@Ar SaHSidAg 37 Ivandtel Sﬁals&ﬁe@raﬂ@%er set of external
nponents, as wel| as the |ower end or stress joint

threadw thpicase lopated pp Asylindricabrpartiompiiarndse! 385bpyesa @pergd gF eqnical
surface> ﬁp{)ﬁ‘fe}hf;etgcg% 3;;9@ "i’rg?ﬂngégﬁﬁ utlrh?é%%\/hf dﬂlﬂﬂ‘p\gf thF] agg?n h%v;éﬁ@ﬁéfa%f} the
same paxln dn ndditiewtmanfire] B7 basian S@ertongtooae 45 lavewt mdarats lawer end.
tapered or conical surface. The | ower end of
external threads 39 has a smaller dianeter than the

An expaR@dle RAdrin@87 svavied By frarfdrel B7. B@ddd{@ 473asalssofigserdd internal
set of internedi ate external threads 41 Threads 41 are

threadq Brhatave fhegamg tapgeas Eema dhrerdss ol hiepds 45wk mesh with external
threads '@ \Whigd ﬁngr?cﬁel'\@ Blne R §§‘ltl&?§ho@vd WS, ﬁthoa?frm 47 also has an
ext erna rea s 43 that rare ocate on a cy rlca
externg) gradovedhpofilantiatas c@Higubmie mate wigh riset internabpriofidd 33.
surface. Upper threads 39, internediate threads 41 and
| ower threads 43 have preferably the sane pitch. In
addi tion, mandrel 37 has an exterior groove 45 Iocated

near _its |ower end. An expandable | oad ring
Referripg tq FIKH 9b&pa¢rﬁlﬁa Adiis g?ferq_b@é@cql}eﬁ glegr]aehl&agmég sgg%engpe slots but it

could difgREleRfbd Q%p@f‘t @allmé h"il@é%dﬁ’ot %cfdgébp &\Aﬁ)ltﬁt %ﬁen?ﬁﬂanard from

as external threads hrea
the uppex edgerdlloadhringaldgo wom mbze thalosveredge 7L ower stpts Ak extedbfrom the

h FIG 1. L [ 4 .
ower G3F bR 6 F BEDLbEla 8% s e RE R IR e, T B3 SeR vpalet with o
central WkislofIdadeingi47t ernal profile 33. Referring to FIG 9,

load ring 47 is preferably a collet nmenber having
serpentine slots, but it could alternately be a split

Referrlg% bAdk% éﬂ—? B Goadll it 7 19 St iH 21?? Em%cﬁﬁl%nﬁ;“y 4 él%hp 8418 BStted

rom t he upper edge load ring 4
retaineppieees tmeahee\telf& Caner S Eprgeentd bate axisl mdsrot:aﬁoml mmvdmﬁemmﬁload ring
.he | ower upward to, a i,nt be e (5 nd .
47 relafio SR 56 Wl RURES b B8 B EhoBe Wed e PR sfeBVe 50,
discusse€ Bé16@ in d¥rctell withale §dcbid dnfbodRatmrofiFl@. fack to FI G
1, load ring 47 is secured in this enbodi nent by a

clanp 57 or bolted retainer pieces to a sleeve 59.

v Sy B PHAT 3S Bychhg LEn
posntlomal;ovbemLFsIGdZ toothe bowee danded pobitiomghodn indlG. s Ihecluseerslqunasnt an
interna 4{%@ Sffggis%gfa%%rﬁgo%g&nae%ﬁg‘ ryggtég bepween%ﬁe annular recess 61 and the
exterior of mandrel 37. Carrier ring 63 has internal threads that engage the intermediate external
threads 41 on mandrel 37. Carrier 63 has a plurality of pins 65 (only one shown) on its outer
diameter. Each pin 65 engages an axially extending slot 67 formed in the wall of sleeve 59. Pins

65 and slots 67 prevent carrier ring 63 from rotating relative to sleeve 59. Elongated slots 67
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Sl eeve 59 is nounted to mandrel 37 so that mandrel 37
can nove fromthe upper running in position shown in
FIG 2 to the |lower |anded position shown in FIG 1
In this enbodi nent an internal annul ar recess 61
accommodates a carrier ring 63 between the annul ar
recess 61 and the exterior of mandrel 37. Carrier ring
63 has internal threads that engage the internediate
allow @Xﬂlﬁfrn@ 63tth meve spwirdamd nlawdwetd 18lativelar siéeze 5B & Wrdsonawith mandrel

7. B e P et BB B S bt e

lower &ldf adh d16v Mq&ie\*eﬂtstsll&v&\@b roff beigeR¥ReMBlly Béthche8 Froan@andrel 37
slots 67 prevent carrier ring 63 fromrotating

while heingunje t o sl eeve 59. El ongated slots 67 allow

carrier ring 63 to nove upward and downward rel ative

to sleeve 59 in unison with nmandrel 37. Internedi ate
Referringrsﬁlid@ FHA 1abi actoatentdrie IcarBiEd po thedbatreendeif aleevee5 3. dctuator 69

eeve the |.ower of , each slot 67
comprip gt SR MBI SSVE ekt AgPamedarat rERet abhfen heral
groovef 73015’0 s[&VéjS EliniBdilyM3plitainger INGillrbein pﬁl‘tlal%fgﬁgernhdw withinhdndted external

an actuator 69 is carried on the | ower end of.

grooves45eaé\¢emsglal FEPYrat bPs YW UseRefersing &8 Bl Grduppteion & is urged
downvgalrr](ﬁ?\faat%% tP SleOW @p%}rfnﬁg '7?9& felaihdi@ErelS77 &G@E@&tﬂ&t&#ﬂﬂo sleeve

nternal groove eeve 59. Initially, spl
59, butrailmgvsmmwmbl ibevenrenp af adtutoreh¥gealgtivetotsiaghe B9 heaadsedl is posmoned

in an a,%la ﬁgc{ QP ’If9n éc{ugpq{-p rlg rsrcl)glétirﬁcé?rgv eglén %ub%%ﬁ,\éggi\légd .h(pusing
assemlﬂ?,VbﬁhW&ﬁ tHiyextaipsd, itMends On Sl e SIndxpackolfi19 Getween cd&mg hangers 13
retainer screw 77 secures actuator 69 to sleev

and 17pWthen landing. FbrpergIbof ATBpioRER cams SRIE ringd Sun &g %ﬁi“xyéecessed
feg3u ! £ thihd?él gBadvlasyall
posiioh 815 815 oS3 S kg3 REBLENEA bt 8 aonin
mandreln3t7rto thes miyse alowavatdogbitiMe tosslerye 88senbl y, and in this
exanple, it lands on a portion of the packoff 19
bet ween casi ng hangers 13 and 17. Wen | andi ng, an

Referriﬂ@ Rekin @M EIRf1, a6daligl & cabrPedid@the fiWer tnd dMgantlel BTt Pedfedtalilg seal 81
fully recessed position within sleeve %roove 73.

is a me@dttwnqtal igpl thet srabsehegueraamandesh3mand the) ingsr Gimeterf an upper end of
<mmngﬂ%hﬁ¥hﬁg mandrel 37 to then nove downward relative to
eeve 59. Referring again to FIG 1, a seal 81 is
carried on the lower end of mandrel 37. Preferably
al .81.is a netal:tq-nmetal seal th eals bet .
A plorfiiRgf sk in ey MIF b fia RERer mER R E iR UG prmed in
lockdoG@Shétbedd 2N gethislekampled Y sBdwil th mhsaata arfd8, &by 08B :keypac%

will_ snap into eng%%gnent with a natlng sl ot 85 formed
circumforertisi aBuRd fadeden frqugh PReryngsithin glecyesd S AsRoVRIn FIG. 6,

o ) 5ol Py N, 56 SERLSY, LA P Bt o

that theAsars Hlostnwitin inrth&extriorsmctackefysl®8e p?.ef erably i s bi ased
outward by a coil spring 87. Keys 83 are able to fully
retract so that they are flush with in the exterior
surface of sleeve 59. In this enbodinent, in addition

to | ocking inner tieback connector 35 tq riser 29 with
In this prghedipiepy lma;ddlthn tp dockinggnnes iebAskcomEgar 459 gt 29 with load ring

47, it 1§£5@R)@&Qitto %k 1&%3@%&%%&%‘?%%9&9@51%& iiou§n'ik i h I® this example,

e, |1 nner connect or has a locki ng
inner tmbadk@pnmnm Bb hiahg lozkipigumenhber goropridagys pBealgpatdaps 89 spaced
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around the circunference of sleeve 59. Referring to
FIGS. 5 and 6, each dog 89 is |ocated within a w ndow
in sleeve 59. Each dog 89 has an external | ockdown
menber profile 95 that partially engages an annul ar
internal profile 91 in | ockdown nenber 21 when fully
installed. That is, the dog profiles 95 are aligned
with | ockdown profile 91, but a slight clearance
around Ghei chicambeénve efisithve 39eReferrafg tpFOGE] LandXh earhdiogr8Sfis lagated within

awmdoa\bg é[(?eé/ﬁgg&?%w;iloé 8%2@ | & L0 tﬂi%ﬁgwg taI | ?%‘3,95 that partially

engaged &1 Anula@ ift@nBARbfilk ©1 %locﬂl(ﬁﬂl meABt& ﬂ%he%ﬂfunillhsﬁﬂv@ That is, the
segnent of a thread or groove 93 on_ its interior

dog profilisscies amed it 12kdawa Priid bebubSlight PleMaRCaN Tsksivean the
teeth ofR65eCTE R AR O, The MR h W PHLEIPRbpIAGERIs some
upwmﬂmmg&g&ntMME@d93ﬂﬁmamdopafﬁm%t when mandrel 37 is
novi ng downward rel ative to dogs 89. Dogs 89 are
preferably retained within the wi ndows of sleeve 59 by

Also, e4tBRRE 89Mthy HAVEh ségiit 8fTa thirdad.or BlooRE 9®yﬁn it entéridranges¥eThreads
di scussed below in connection with the enbodi nent of

93 are lpgated groan inpertsuifacecfisach dagntd and vwillimate with igyveygxisrad dhgeads or
groovesgf}g% ﬁqg&gglgjlfé T%E‘%}?ﬁm 18O s);s é"m%ag 3 SndritcBE\Aen mandrel

rece Fromthe exterior
37 is meving deenwirdstletnesto 80gs 3 Ddge 88 aregmeferabhit rewinedvGhin e windows

| eaf. sprin are o) .ol N, operation ner t ack
of steevg S0 hralpb 8 6y R QLR o Y HE Piep ol PRetd ERET
connectforAREh RGHIbRMiniedt 8f BIG. i10dn@his eMmBedintch€ B 26 sErafPY Biases each
Mandrel 37 will be in the uiﬁer position relatlve to

dog 89 jreyered 1t psipipnarisresiteaemagrotileRe is fsheonareespsd fiom the gxterior
surface o? 91@@\%%@91%9 aﬁiﬁ%%w%gt ofqi}f}r \ & "Tedf 's%‘ﬂ’rg?t%rér’\%rhn%o g. ' n an

per position w recess 61. will be
|n engagenent with grooves 73 and 45 mhich hol ds

B RN S Y
a string 3f &1ikr HelaBRVorRiG UMafdre 6 WAl iR theippeasdsifon r&latlve to load ring 47
Actuator 69 pushes split ring 71 outward, fre

and sleayg|SPt Lowerdhreadsi43omilihedesatedzabonndogs| 890 hamigr Fih 3 Bl bein an
upper p%ﬁtlm%ﬁhﬂqmwp Sphit tt%?%ﬁbéfﬂl g@ﬁ%ngﬁenﬁm’ Rith gW(W@sr’@ and 45,

ause I't 1's suppor y act uat on packof f
which hobisdnanidng 32 n thie luppdrgositibg nebativieito Bleeves¥r Acuator A4 iwill be extending
bel gl%flle 33, but not yet in engagenent. Dogs 89 will be
Clow S§ti’dned with internal profile 91 in | ockdown nenber
21, but not yet in engagenent. Referring to FIG 4,

when t he downward novenent of mandrel 37 occurs,
FIGS. 3taad & shgwraseen 89 Jmding onensghadf 13 Adkater @9aq%hrétsphm&ﬁf tward,

freeing ?[glt r&@dnfﬂd?rg gloBYERNAd JiEAE Radfel FAUHNG doRBWald. Ribed 59

does not move downward because it is supported by actuator 69 on packoff 19. Load ring 47 will
be aligned with riser internal profile 33, but not yet in engagement. Dogs 89 will be aligned with

internal profile 91 in lockdown member 21, but not yet in engagement.

Referring to FIG. 4, when the downward movement of mandrel 37 occurs, upper tapered threads

39 on mandrel 37 will ratchet downward on load ring internal threads 49, causing load ring 47 to
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radially expand and partially enter riser interna

profile 33. The downward novenent of mandrel 37 al so

causes dogs 89 to radially expand as they are camed

outward by cam surface bel ow | ower external threads

43. Profiles 95 on dogs 89 will partially enter

| ockdown nenber internal profile 91. Seal 81 will nove

downward near the upper end of casing hanger 17, but
radially\b)kﬂand ahd yartialbeeniter risemihieng] progdgdhdibe dw'whWaudaBd>wg16nt of mandrel

er, 17. The.operator then rot ate t he Ianer
57 alsqSghe IR ShPaRTBRLSEETharEresyR oyt BY S gy ERgGbiow
lower ék@é&nélﬁhr"ehc%' 43y PFoFIER93 o @F@ BY wiilD parEiAMBy Enterdbdkdotwa member internal
anti-rotation keys 83 w soon spring |nto slots

profile9i e$eahB1 Wl move ewnwad aesrdhe wppes prckofcasiog hanrggs lésbut yﬂanot yet
be in s%agi?gtel %%gmézt wit'Gasln %éﬁﬁ %r”of mandrel 37 causes

axi al nove et ween mandrel 37 and | oad
ring 47. Load ring 47 noves upward, and mandrel 37

e o o A RIS RISl 5P B teve 5

may inftial19 RotaRAGhEH inkferhdht, Bik lth amiDotatReel83 Wilhidoy spriieinto slots 85,
remai ni ng downwar d nmovenent of mandrel 37 that occurs

preventipg fusther rofatiop of slepveg ¢ demsel?, andhlpaging 67 dbuotatigrofppndrel 37
causes ?‘ﬁ?tlivle%ra? %@%&ﬁ%ﬁaw\/@eﬁ Irha‘ﬁgr%ﬂ B9 aitRg Fm% 47. Iﬁaﬁ ? i QIaoves

operator would run i ng, conpl et
upward, asd adahdral lddvervearg inval tighti mnlqad@beraagdrmt prllthlrfS@mwﬁl'EBé-

C l.et ed asse inte connect ar. 35
Threadf B R fSi8sEa o] ¥R £FOT melieLE b SR REe P ighoy. The
remamhrgtwmarccﬁamnambf hndrbies 7 sestolry wiile $tib seatingedalises 3¢kl 81 to

housing 11. If riser, 29 were inadvertent]

come ipfodulbAFHUEE ERESEPTFRIIN HERE AR ﬁgeﬁerwaebﬁr?@@@@rorwuld run
tubmg,%H{P?Ftéfh'el ellra%mi“ﬁs'ihlg% §u?f5@@ﬁiroﬁ 10‘iﬁre9 ANk gyldtfaﬂnw' t h

own nenber 21 ter a anmount oOf travel
riser 29. This connection is through t he engagenent of

the oL R IGO0, SRSRRTTERY 20 o

well as@fén ﬁit@ﬂ&lﬁboﬁﬁobﬁﬁ lbf ihe @asenibly HxiBsedvalhead tpusing [1€SIf 9i5er 29 were
of dogs 89 would cone into full |oad bearin

madverxrrttw sfewef&m frsmpyelhesd bopsing bh coppesipedp vr?g‘?dr irepin attached
to its cOH arrper g;gﬁ wn %Qﬁf)eﬂ AR Ral RmBhnt! ? ﬁqvel 'o'P ﬁsé}—fw' Phis

not oose engagement of
connection isdbmnghrﬁwtmgagemhi d>feiogs_ 89 erthtph@'llé I9i etld ﬁ@ﬁhr@diedfengagement of

A A T A p—

profiley®$ ghdogs 89%vosRd dotmef lhtbg'uﬁ loddWHeadiig @ﬁh&}ﬁgﬁ'ﬂﬁ ﬂttck\zlb\tliil member proﬁle
groove 45 and causes mandrel 37 to drop downward
91, prer%msé%rﬂt@r spwerd mqvement. fhe fight akerun foaskring 43 is zrot hampered by

the loogee%r%%én'i& ded:gls@wréxhlﬁﬂgio% héthife brdfli@d appl yi ng

ona e operator y rotate the inner
ti eback condurt while in the upper position of FIG 3.

hi s on caus S .man 37 to_ rot elatiy
i the e PP R RIeEing Rridgid o S B Trghéin 19
applyidghugfaént d9wnwadSidight BRRAS Eslt rihg 71 QuiBie gaigemunaivith igfodvBas and
position in FIG 4. The tool can thus be operated_in
causes magdig] 37 tordspp dowsapeard from the position of FIG. 3 to the position of FIG. 4.
Referring to FIGS. 3 and 4, rather than applying additional weight, the operator may rotate the

inner tieback conduit while in the upper position of FIG. 3. This rotation causes mandrel 37 to

80



The enbodi nent of FIG 10 shows two changes fromthe
first enbodinent. In the first enbodi nent coil springs
99 (FIG 6) urge dogs 89 inward and tabs 97 (FIG 8)
retain each dogs 89 within one of the wi ndows in
sl eeve 59. In the enbodinent of FIG 10, a |eaf spring
101 extends across each window in contact with the
outer side of each dog 89. Leaf springs 101 repl ace
rotate etitive spload giag 99. Niaideel thicadsd dnghge 107d rifffthreads éﬁ,d:ausing mandrel

feature that |ffers [ o, repl ace cJ a
37 10 e il todhe B on ih $1G - R 1 Fert b B Srerfred B0 difforent
modespl ural ity of dovetail slots 103 are formed in the

| ower edge of load ring 47. A plurality of links 105

are connected between slots 103 and sl eeve 59. Each

ol RARTEIE FER b P gt

embodiight seit spréws OB €FIGh e prgerdgodd maaid dtndnkstﬂYE(FI@ 8)hretain each dogs

o9 w58 oF e R S5, P e LA FLE DD g5 10

extend@ BErOssadath windoais %oﬁtlaulwlﬂpkhé Bufehgdast eath dbg BY. lieaf §@ingsS 001
limted but susceptible to various changes w thout

replacq%laﬁp[mgsg % Fdeh Oreddas 9. of the invention. For
exanpl e, in sone cases the | ocking dogs could be
elimnated, with the sole connection being to the

The seeortddfeatate thétsléffers Alto eepimtelamp Iheg IGob)kWhi};h detgins load ring 47 with

r enen r .t ubul ar . ,
seve 30 RS B R SR RV Bl e e AU s ne 7.
A plurma of lifies 10k &F@cdﬁﬁedt&ﬂb’dﬂ@% JaE ey arﬁﬂslmd sanmch Ghlhk 109 &4s an
ular menber woul d take the_ place of mand

upper «mdsqs head thatrﬁté itbiane of fhsglovpigilgists E}%pﬁéb@adedthﬁ)ét qré%ﬁsener 107
t St r UCt ure
s BB S PECRTRL 7P LOUE R RO PIRASoE Y O

claimed is: 1. An appar at us for tying back a subsea

. l.l assepbl.y tg a surface pI (Orm..c
while {8 iy Bk teh Shovait sl Sel i 1ty SEBE b Bnp tppse
skilledtin gleaetkh&aNid ubt sot 1igiteded Elﬁﬂcepm)‘ﬁd @l vagidusidhahges vhﬂﬁut departmg
sl eeve and. novabl e between an upper position an

from thesgape ¢fahs veiionelefexgmpleoinspmespiss e 10%l§%#°%§fcould be
elxmméﬁ%ﬁ fllxlathe Ecﬂé Sﬁﬁxrécetgglst%?hﬁqﬁglge;%xg%mélﬁﬁg{ gﬁintg?\giew ?lgbnl?gklﬁé‘ﬁog
arrangérmm cowd te empyedipith othentibular medibats| wheemp anxthdy] catelr trebahlar

membel KT K E P ok B don M Enpirgd 2haletrd il il would

take th@platd16f MBEEIS7, ABBUiflah exte@arriser Rohdd ampnge@nh@mh@ﬁﬁ?bould be
profile adapted to mate with an internal profile o

positiopgblowghanskengagd stasiEsithin thewibprarivrlbeadlrusiger ot at abl e
relative to the sleeve and the |load ring, causing the
internal threads to advance upward relative to the
external threads to expand the load ring and fully
engage the external profile with the internal profile
of the subsea well assenbly; and a seal on a | ower end
of the mandrel that seal s against an interna
conmponent of the subsea well assenbly when the nmandre
is in the |ower position. 2. The apparatus accordi ng
to claiml1l, wherein the load ring has an interna
surface that is tapered and which contains the
i nternal threads.



3. The apparatus according to claim1l1, further
conprising an exterior snooth tapered surface on the
mandrel bel ow the exterior tapered portion, the snooth
tapered surface bei ng engaged by the internal threads
of the load ring while the mandrel is in the upper
position. 4. The apparatus according to claim1,
further conprising: at |east one |ocking nenber
carried by the sleeve below the |oad ring; and an
exterior camsurface on the mandrel below the exterior
. r.{.ion, the cam surface being above the
Theun%@@%{ﬁ%nﬁgﬁ%er while the mandrel is in the upper
position, the |ocking nenber engaging the cam surface

and expandi n utward to en e.a lower internal ..
1. An spRgpiiy B SYing HRs kA Bess Wil T-anagor ot PRMbfh Raesisig: o
sleeve; ARYRArel AddpRal th BeBECURISHo tal srihg dfftiRbAR@shd\gt tie Fd@drel installed
remai ni ng |nagart|al engagenent. with the | ower
&f

within thasleevrandgnorapledeiicn annppsroaattien aad # Lvreg pestiomskatiyp o the
sleeve; g‘s&l:lkhftegzt%rﬂaﬁ]{h%a'ag bn BA Qj(t'g}igr tgéeréd’]ﬁorﬁ&pépﬁ? WehlireR IREMRIaYs

: e apparatus according to claim1, further
increasingip diagietey from ploweaknd tp apfupdergmdraradialls ewpankible load ring carried

eni f. the .sl eeve 1 hat e ced
by the RGP e FnkFy g 858 o Emar el UBE Shspec e e tyeads o the
mandref, Y $hé TbAL EnORavintan @xdHh#|préfit aduptdiao exdtewith an irgraslgmofile of
portion, the cam surface being above the dogs %ﬂhé

the subsagevatasernehly; the mandmkbaingpiotataiierelatiyp o thRslegian
. i i t

s SRR B SHEL U6 LT A sond o

ring and (illyengagel the esematpryfilehwittethe irsemeldofle ofithesubses wellassembly;

| ower positiop,and he . load ring is, fully nma u
and a s o2 fietiont BF o ope ek We RAB R shelBifipg Rosea
well as@mbly@haPihe htindfel aGa Aicoer paitnai m 5, further
conprising: an internal threaded segnent on an inner
surface of each of the dogs; and an external set of
-at i t: .
2. The dBa R ikt o PRI | e R R Rl e that i
taperedwing mehiich dontinsrtbemtehal threadsds of the load ring are
capabl e of ratcheting novenent as the mandrel noves
downward fromthe upper position to the | ower
3. The &fpatahisQBeordidg td BlRind PPRAMHBEUDNDECIAE @h REtetior SheUtitapered surface on

further conprising: an external%groove on the pandre
the mandseltbelow i sxigrienapgred perepmdhe ypemly tapeied shidacs  beingengaged by the
: ] k1S - bbSfon. @ split
ety 1 BUREL e ALV E(oREe PO pbAMn S P11

t he upper position, wherein an outer portion of the

split ring.,s wi{thi external groove and.an in .
4. The GBpiabus etemELS b T B aroRse™ OR B EUEPE sgried
by the d16¥9e BEIOATtRE 10hd i i @ xteBiot Efin bBRE oR Gisd thar@ine] balodv o exterior

actuator carried by the sl eeve_and extendin beI@y/the

tapered paFitie theeam| serfagrebeigrthous thedogking membgryledBe mangg! is in the
upper p'is)%ﬁ(n?,%éjf&ﬁﬁﬁ E‘Qmﬂage@%ﬁg@% caﬁpglrfalaéﬁncieﬁ%ﬁ’(%ﬁ% bi¥vard to engage

rrng a e ng on a struct hin the
a lowerdntosmbproild ofabsaibbdayyelhassesbly vehilsthd mamdrelgmeves go the lower
sition to all he mandr el

posiiony g 0 BROWEH AP o S0Reer B ey he TN intenalprofl

when the load ring is fully made up with the internal profile of the subsea well assembly.

Foad ring,
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9. The apparatus according to claim1l, wherein the
subsea wel |l assenbly conprises: a subsea wel | head; a
riser having a | ower end connected to the subsea
wel | head; and wherein the internal profile is |ocated
within the riser. 10. In a subsea well apparatus
havi ng a subsea wel | head assenbly and a ri ser
extending fromthe subsea well head assenbly for

5. The fappmamis m'rdiugg ticldimal , Swrthfeacemprising: @pinrality of dogsalarried within

ndr el.. adapt t,0 be secu
opening B e P aTers el o R T PP g For cam
surfacd dromie mandfe below thxé@érivtltapgehddgatdison ﬂle’cb@mesmfﬁcfd I¥ing above the dogs
oni cal portion of the q%ndrel the threads jncreasin
T

while t?“ﬁ mandiehisdh theUpRerposisingr the Aees eaging issamsHEfaceand expapding
outwar‘gl;% Bbi%%?é‘ng%@@;l WHE’ ffRrnal J}Sﬁm%eedub&%'m TN, G/nfiE &

pper” posrtion during running-in to a | ower
mandrepi(mn\tes onthesever phsition aishwkerathp doediring i fublgsndda uplveth the internal
fil ﬁ& mell ead qﬂsenbly, a radially expansible | oad
p“)le 5%3??| r? & sl eeve, the |oad ring having a set
i nt ernal threads t hat engage the external threads

and t he Ioad ri ng having an external rooved profil
6. The ppRarsiH ARCBId IO S Gy SHTST COMRISE 9B infeymalHrea eé’é@%‘“ﬁ‘ﬁd’“ an

inner stufffoe! cﬂ“ %gcl{ df1fk d&@uﬁld@ﬁh dxfnd] RETRREads %Qﬁ@ﬁaﬁ&eﬁﬂ%@ﬂaﬁ@s with
upward rel ativ o the external threads to expand

the thr¢adedi segmegtsand nove the external profile into
engagenent with an internal profile provided in the
riser, thereby | ocking the mandrel to the riser; at

7. The hﬂ%zﬁtu@ﬁt&oid@@do ripimETbAereirathe irgetnblythichds «fltheload biag aw capable of
m surface on.the

the | oad ring; n exterior
ratchet g RSB LIRS (A gf@ﬁ‘?‘@Y‘?S&OW&&ﬁF‘ﬁngé%f‘r {RPGRPOSI iR 16 4 lower
positiofUr f ace being above the |ocking menmber while the
mandrel is in the upper position, the |ocking nenber
engaglng the cam surface and expandi ng outward to

8. The ?ar trzlasta grd V%atg(:“cla‘ril l gﬁgr{eh n'{){:‘dlﬁ% Zf‘ri% Ql’é g t'enlngln%%g?@ (91 igﬂmdrel

that alipfs Wi a1|1 teehal Kg@@dvbllmmeamévé h/ﬁllé thadnandre id ia themppgr m&)n a split
up with the intern grofu i.n the riser,
W

ring haé{’é‘ﬁa"rlﬁflﬂgg RSNy mapdge Si@thefqﬁP?qf@Flt'@Bﬁﬁ&qrglp Y oyter
portioniTahe Hhit ?in% BHihiR At é%fterﬁen %ﬁ&ﬁr@ dh&hn foat [.I)o?ﬁéﬂ VitRBAhS Fnttemal

an | nterna corrponent of e subsea wel assenb
groove] therebi erfaplpimgath@ mapdrebiroinmppving ol the loweopositign; B¢ an actuator

carrledﬁr)ﬁ/ [ I%l?elv%gifl t? 1g%éggvrvﬁg?%tandr%ﬂ9ﬁﬁe tﬂe hﬁr%f“ i [heybﬁgerﬂaosmon

aper e he S

the actﬁ?@ﬂ’ﬁi@ﬁllg&‘ahgjﬁ)pa&nb 3;1}11311 l@ngggﬁ(he dplgtyhﬂligfmd Ivﬂteﬁ rl?ﬂﬂingt dir eansture
of the |lo rn Ile the nmandre s in the
within s sppsegvell agspm én%Vﬁag}eaﬁpbgrl%f@ara|eﬁ§edﬂ>8518f>%fqgﬁﬁﬂov the mandrel

to mov%%ﬁbvgrdsé?ﬂhgr@fth beRrhoR R&atigic ki ng nenber conprising: a
plurality of dogs carried wthin openings of the

sl eeve that are spaced circunferentially around the
9. The g’;l)pea?a\{gs' according to claim 1, wherein the subsea well assembly comprises: a subsea

wellhead; a riser having a lower end connected to the subsea wellhead; and wherein the internal

profile is located within the riser.

10. In a subsea well apparatus having a subsea wellhead assembly and a riser extending from the
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14. The apparatus according to claim 13, further

conprising: an internal threaded segnent on an inner

surface of each of the dogs; and a | ower set of

threads on an exterior portion of the mandrel that

mate with the threaded segnents. 15. The apparatus

according to claim 10, wherein the internal threads

oldie load ring are capabl e of ratcheting novenent as
subseatwfélhnwwatsehblmﬁmndmm«ming wiithansutfaee piptferm, p disbadkapparatus

ower 0 1 11,0N
compris(igs s etrel ol e s s<Eveq T Arvig ot ek SRR Be pyouen e
riser; a(s@) ofdx@thdl ithgadd ofRIA@KRkiot EsHi@ll beiowot ﬂieﬁna&hdﬁdl &Eés/ﬂhrwdk h
a set of external threads on an ext ?r ior ta %
increagiag inj ML frone 2rdeiencadl to amePRen Pk dsleeue fasH %t f#pandrel, the
' t - ition when the
maner b% Irﬁ%vagfer A dﬁ‘ + F@ferr {)ggﬁ drﬁa%nﬁ{% Hggxgﬁ% Inﬁg)daolﬁcv@ positio
tleback'[mpdrasls lartdsen thesdbser m@llh@«h asgn@bl}g,et radlfally nxp@nﬁhle load ring carried

hr ea extern n
by the F}ﬁﬁvcﬁ’ g]e l?%jd rénggitarvmgga S ? 01; 1B£ acl khréc*ad%gﬁ gag e())(\g\:}é‘ltrxarl‘ ?hreads and
the loaH lﬂﬁ gﬂi@ﬁdg @h eRtdthabgreeve profile; theensmdies Bang\/ﬁdtbtalﬂs wﬁb}eyco the
| owering the mandrel and sleevi froma surface

sleove gk ha1ork e S P rerna) tieaisdp plneq g it Edy the extemnal
threadmeeﬁgﬁrnﬁnmg by ? ah@ﬁgﬁe tHR dxRienal Bﬁﬁﬁ@m\f@ér{%ﬁ@éﬁﬁﬂmlﬁh »an internal

nmovi e nmand downward relative to the |oad ring,
proﬁlerpmmldﬂd ly ﬂemp@ndhqrgb}t loeking the mandgelé@tmhgemhlém ongrtegking

membefr (S;glarmﬁlbl){ éhe g%%é %%1@ t%lgﬁolaﬁ?le e%éegi %n %1’53’0% OBQhé Jﬂgndrel

below tH&tegiiof edriddl pértioh, thé Care Xﬁtﬁ(ﬂ&lemtgfabeﬁiﬁe kmkfnlglrhqmber while the
engage the ext, profile mnth an i r nal éroflle

ern
mandrglis infhe WpRSE BESIURI ﬁ*edgég%wm eHeNgagifg t te R ding
outwat{iq mﬁ&rﬁhm dfagd Hidie rmt%gﬂfrbﬁler}ﬂowﬁéd)iwtﬁ’é B s Wtk sd és@émbly
sur ace on the mandrel bel'ow the exterior tapered

while tpo mandng! mnwno ithegjower pasition apd ¢hd loakringisfelipmadawmwith the

bel ow the | oad ring and bel ow t he cam
Fwher ei n step (d) further conprises:
expandi ng the | ocki ng menber outward with the cam
surface into, partjal eggﬂ ement with a Iomer i nter

11. The,apsrerates aseording 18 G d Ovldrther-comprising asssalane InwRtEe) Hire mandrel
that sedl®¥ ns‘ii RVEHER A c%Hftf)BnérR 8k thtelgﬁbéeg GeliRhdRERDIy.F enai ns in

par engagemnmen [ ower i nternal proflle

mhile the load ring is fuIIy engaged with the interna

12. Tl R RG T ohe RS an b ot spered surfce
on the hﬂn&xﬁﬁbeﬂ&\ﬁ e éxkﬁiloﬂwpéfeﬁlpoﬁmﬂl tlié&rrmethttapermmsfurfabebahl@S@ged by
assenbl y gntalnlngpthe |qternﬁ ﬁroflle begin to
the mt%a)éhreﬁfmf Jlerdpnghile sl i3 BrihoR RRBOSEBS o vl |
assenbly containing the | ower profile. 18. The
met hod according to claim 17, further conprising:
13. Thpapparaﬂusm}c@rding\m clagratl 0oherbineaidst dﬁasttdme lmm¢mbﬁt@0mpr151ng a

of thre .on _the
plurallkyeo)f df)%sr ?aﬁré?cfe‘ %zg Opsniags (gﬁg gg%vgpt{q racéea Slrcgrrr]l? rgntisah? Rround
the sle¢vecki ng menber MAth the | ower set of threads on the
mandrel as the mandrel is rotated.

1ntemai Eﬁ,o léqul H
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19. The nethod according to claim16, wherein | owering
the mandrel in step (c) is perforned without rotation

of the mandrel. 20. The nethod according to claim 16,
wherein | owering the mandrel in step (c) is perforned
by rotating the mandrel. 21. A subsea well head

assenbly, conprising: an outer tubular nenber having
an internal grooved profile; an inner tubular nenber
14. Thel appaatd avdording td ¢clainoli, durtten borhprisimg @b entemalkhteadéedsggmant on an

. apnul ar cam suyface,l ated ow, a . externa
inner st g afiack BT e clogs S i ol TAisoi S EPO R BT he mandrel
that mafBRIREhS thibiRdSkafdfes.having a plurality of w ndows; a
plurality of dogs, each dog nounted within one of the
wi ndows, each dog having a set of internal threads and
|
1. TSP RARSSEBH i SRUBTH B Gk 1 HRch ANREca O A TR copati
of ratchstieemevameht ahthemuendrel molved downveard &onf the ppgen pagipen to the lower
.flfosition to a |l ower position, causing the interna
POSIIO-hr eads of the dogs to engage the external threads on
the inner t ubul ar nmenber and the cam surface to nove
dogs. outward so that the external oved profllgs
16. A n@fho@rfer yogdaghk a subses el assambln tpe svrfti@rtﬁ%rformm@mg a)
r [
pI‘OVldIJI?%Q ‘dahf'eplfnst'é V?}glﬁ/lg r?eSIne;ép%lfNﬁ? ﬁel E@t’sq}%e é{begrﬂi; ﬂ"né@ét?iﬁ (r(e)ﬁ Iaﬁ ﬁ)étrerlor tapered
portion bﬂﬁx@lmandmrtbethmadls atcmaemgan diametsofrom ¢ l@lwr eud tn@n‘mleper end; (b)

.causes ..t he e S
mountifES R Cb g M B BT eh Do e sl B gperal
threads bihid& exteriBIf6file; @) eotBRttiNOhe dlhdieDRA sttifpy\ef ttébmﬂi\/@lﬁﬂﬁ]ﬁ and

of the sleeve and the inner tubul ar nenber

lowering heamadiel 23 slseh ‘ﬁEj’ the sihsed Wel assemphlyrby [Rweries i\fze&naéﬂl and
sleeve fw}{x Iﬁ%%? c@@eggg?th'r rfsUOMt A d%?ég)@élllféﬁ@ (hPSREEHe Mandrel lands

rical portion ofdle tu
in the subsea well assembly, moving the mandrel downward relative to the load ring, radially

expanding the load ring as the mandrel moves downward; and (e) rotating the mandrel relative to
the load ring, causing the internal threads to advance upward relative to the external threads to

fully engage the external profile with an internal profile of the subsea well assembly.

17. The method according to claim 16, further comprising: providing an exterior cam surface on
the mandrel below the exterior tapered portion; mounting at least one locking member around the
mandrel below the load ring and below the cam surface; and wherein step (d) further comprises:
expanding the locking member outward with the cam surface into partial engagement with a
lower internal profile of the subsea well assembly as the mandrel moves downward such that the
locking member remains in partial engagement with the lower internal profile while the load ring
is fully engaged with the internal profile of the subsea well assembly; and fully engaging the
locking member with the internal profile in the event the mandrel and the portion of the subsea
well assembly containing the internal profile begin to move upward relative to the portion of the

subsea well assembly containing the lower profile.
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18. The method according to claim 17, further comprising: providing a lower set of threads on
the mandrel and a set of threads on the locking member, and wherein step (e) further comprises:
engaging the threads on the locking member with the lower set of threads on the mandrel as the

mandrel is rotated.

19. The method according to claim 16, wherein lowering the mandrel in step (c) is performed

without rotation of the mandrel.

20. The method according to claim 16, wherein lowering the mandrel in step (c) is performed by

rotating the mandrel.

21. A subsea wellhead assembly, comprising: an outer tubular member having an internal
grooved profile; an inner tubular member located within the outer tubular member and having an
annular cam surface located below a set of external threads; a sleeve between the inner and outer
tubular members, the sleeve having a plurality of windows; a plurality of dogs, each dog
mounted within one of the windows, each dog having a set of internal threads and an external
grooved profile; the inner tubular member being rotatable and downwardly movable relative to
the sleeve and the outer tubular member from an upper position to a lower position, causing the
internal threads of the dogs to engage the external threads on the inner tubular member and the
cam surface to move the dogs outward so that the external grooved profiles of the dogs partially
engage the internal grooved profile of the outer tubular member; and wherein initial upward
movement of the sleeve and the inner tubular member relative to the outer tubular member
causes the external grooved profiles of the dogs to bear against the internal grooved profile of the
outer tubular member, preventing additional upward movement of the sleeve and the inner

tubular member.

22. The apparatus according to claim 21, wherein the external threads on the inner tubular

member are located on a cylindrical portion oldie tubular member.
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