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REFERENCE TO RELATED APPLI CATI ON [ 0001] This application clainms priority to
U. S. Prowveizorwalso®at ent Application No. 61/143, 642, entipcirag2008ioeghe Tri p
Positive Lock Adjustable Hanger Landi ng Shoul der Device", filed on January
9, 2009, which is herein incorporated 1by reference in its entirety.
BACKGROUND [ 0002] This section is intended to introduce the reader to
various aspects of art that nmay be related to various aspects of the
present invention, which are described and/or clainmed below. This

di scussi on i 5SIN’(';LE\"I‘fIﬂPtIﬁ’OQPrIVEI IHEK AD)BSTHELEAANGE REHDING h
background information to faci sHEAYEDRR ?gEVFfEunderstandl ng of the various

aspects of the present invention. Accor it should be understood that
these statenents are to be read in this light, and not as adm ssions of

prior artcROSYHREFEMENCE TERELATED ARMNCATION and gas, are used as fuel
to power vehicles, heat hones, and generate electricity, in addition to a

nyriad ofogbher uSerhis ENARAR %ﬁ%f%ﬂlrﬁ? ribASAYIES. Proviiasayaigs el ow the

surface of the earth, roducti on systens are often enployed to
access andppiicationNot fid/ 148 Fda: eetltlem‘é‘smleﬁtpd?nsltwm Adjesiakle Hanrgesr e or

syst o qeniy yovAEr eEes T Ay oy SapeS BT B iR R RE et ce 1 s
ext ract echy Biereacew itheattregssenbl i es may include a w de variety of
conponents and/or conduits, such as casings, trees, manifolds, and so

forth, WBACKGROUNDte drilling and/or extraction operations. A |ong pipe,
such as a casing, nmay be lowered into the earth to

[0002] This section is intended to introduce the reader to various aspects of
art that may be related to various aspects of the present invention, which are
described and/or claimed below. This discussion is believed to be helpful in
providing the reader with background information to facilitate a better
understanding of the various aspects of the present invention. Accordingly, it
should be understood that these statements are to be read in this light, and not
as admissions of prior art.

[0003] Natural resources, such as oil and gas, are used as fuel to power
vehicles, heat homes, and generate electricity, in addition to @ myriad of other
uses. Once a desired resource is discovered below the surface of the earth,
drilling and production systems are often employed to access and extract the
resource. These systems may be located onshore or offshore depending on the
location of a desired resource. Further, such systems generally include a
wellhead assembly through which the resource is extracted. These wellhead
assemblies may include a wide variety of components and/or conduits, such as
casings, trees, manifolds, and so forth, which facilitate drilling and/or extraction
operations. A long pipe, such as a casing, may be lowered into the earth to
enable access to the natural resource. Additional pipes and/or tubes may then
be run through the casing to facilitate extraction of the resource. In some
instances, it may be desirable to provide a locking mechanism by which one



PC’l(;/r% 9(3/63%:%:7%5 to the natural resource. Additional pipes and/or tubes may

then be run through the casing to facilitate extraction of the resource. In
sone i nstwoeery0si1v4may be desirable to provide a | ocki ngcmamsb@aiosTiby whi ch
onewel | head conponent (e.g., a hanger) may be held in place wthin another
component (e.g., a casing). BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0004]
Various features, aspects, and advantdges of the present invention wll
beconme better understood when the foll ow ng detail ed description is read

with ref e\hﬁl}ﬁe%dtdbrﬁ%e%%%%Mn@%@%&}’b@%éd‘in é&i‘whhitﬁea racters

repr esent part's thr out Igures, erein: [0005] FIG 1 is a

bl ock di agprapendnt (&0r, @& ¢asiNd. m neral extraction systemin accordance with
an enbodi ment of the present invention; [0006] FIG 2 is a parti al
cross-section of an adjustable hanger |andi ng assenbly di sposed between the

hanger agjgmr__kpgwq]mpq%ﬂfo { Eéhd‘ﬁﬁg{ﬁb FIG 3 is a partial cross-section

of the adjustable hanger |anding asse y and hanger after being run into
posi ti on [@004] n Vadowgkidatiead, afperiszand;advaniages Bf the presentanyentionadill

cross-section of the |andin as_t | (ing is. being,forced out
o o 1y e bebdEBRRaT R T il Teiali €8 Bede bty BAMIL S, cect fon
of the | argirsgcarstetdcgomipanyingfigutdsiatwiath ike thdracres repredmitiken t he
conponents of the |anding assenbly, the hanger, and the wel | head; [0010]
FIG 6 isoaertstu@bougf@wmfwmr%@m of the lock ring utilizing segments
connected by coil springs; &001 1] FIG 7 is a top view of another

enmbodi rrer[tooéﬂthE'Cﬁ-oU%&P'ﬁg gtaoramiitystratiog @ rAesH syEraci@paysfem|is, 8 is a
seal assefhloyudriietat] £9 cRibobRReRlof thepteaRAl AdeAREMD! y; and

[0006] FIG. 2is a partial cross-section of an adjustable hanger landing
assembly disposed between the hanger and the wellhead of FIG. 1;

[0007] FIG. 3 is a partial cross-section of the adjustable hanger landing
assembly and hanger after being run into position within the wellhead of FIG. 2;

[0008] FIG. 4 is a partial cross-section of the landing assembly as the lock
ring is being forced out radially into a locking position;

[0009] FIG. 5is a partial cross-section of the landing assembly, further
illustrating interaction between the components of the landing assembly, the
hanger, and the wellhead;

[0010] FIG. 6 is a top view of an embodiment of the lock ring utilizing
segments connected by coil springs;

[0011] FIG. 7 is a top view of another embodiment of the lock ring utilizing a
C-ring shape;

[0012] FIG. 8 is a seal assembly installed on top of the landing assembly; and

[0013] FIG. 9is a method for locking the landing assembly in place within the
wellhead.



PCT 039/61 ]Cz 9 is a nethod for |locking the | anding assenbly in place within
the vveI | head. DETAI LED DESCRI PTI ON OF SPECI FI C EMBODI MENTS [ 0014] One or
nore specwbizetoaisbddi nents of the present invention wll pog/usesonstierd bel ow.
These descri bed enbodi nents are only exenplary of the present invention.
Additionally, in an effort to provide £ conci se description of these
exenpl ary enbodi nents, all features of an actual inplenentation nay not be
described in the specification. It should be appreciated that in the

devel opMERETRILENDHESERIFPADIPOF SPEC(FSEMBOHIMENTS any engi neering or

design project, nunerous I nplenmentation-specific decisions nust be nade to
achi eve t|]091abveD@pe)fshorgwneci‘flc(ﬁrr@imlmen§mhhapreS@mblnvantum willtibe

Pl enmentddRed B HARR I RBLE PR hRAs RS pa HulBY o3 ot “eueh a
devel opmegreserfifiovéntiohg Rddttonadyihex effutlt foi m’evuderascgm‘icrse ddwhpmvbfd
nevert hel ess be a routine undertak fabrication

manuf act UFESE EXETRIGE% eBOg e Har §! §@ﬁ4r¢s R @n ﬁgtuﬁh@‘%‘érﬁ@f‘iat“oﬂfm%mﬂ%t _
di scl osurgs 4EQ0bel iPid SbdtifatbR! Ashobrvs hsabRtdY tabf) Peesent i nvention

i nclude systenms and nmethods for |ocking a landing assenbly within a
wel | head dﬁveéonmerémlanmum@@mhlns@lsm@matlpn i amyuergineermgcerdesign

Panding rplect 2B RoBRRERRIoh PR SAnhSPhd e B BfET |1 09

| andi ng r'ing, ’'and a
t he | andithg develepbly specific gealsgsdahfaéﬂmmbltameemh s\sterhbrelate bhead. Once the

t houl d h t ' nd.th f th
andi ng. SRRy SIS bR ASHNS vy T g PR TR S I e SR o

threadi ngvibpeodef, '|tr§r¥ou'ld3bé“a|o91%iaté’d frRgisuen a c%‘(@l’dipﬁ?édtléffohﬂﬁ@hﬂ@é stresses
wi thin the | andi ng@asse may break at |east one shear pin between the

top ring eamgplexan meoe@nsumjng Agut evoulchegitnalessi bR 8 yowinsakndertakingdift om ri ng
design, fabrication, and manufacture for those of ordinary skill having the benefit
of this disclosure.

[0015] Certain exemplary embodiments of the present invention include
systems and methods for locking a landing assembly within a wellhead of a
mineral extraction system. In particular, in certain embodiments, the landing
assembly may include a top ring, a bottom ring, a landing ring, and a lock ring. A
stop shoulder of the wellhead may block the landing assembly from being further
lowered into the wellhead. Once the stop shoulder has been reached, the top
ring and the landing ring of the landing assembly may be rotated about a hanger
within the wellhead via threading in a first rotational direction. Eventually, internal
stresses within the landing assembly may break at least one shear pin between
the top ring and the bottom ring. After the shear pin(s) break, the bottom ring
becomes capable of moving axially upward relative to the top ring. However, at
least one guide pin ensures that the bottom ring may not rotate relative to the
landing ring. Therefore, the bottom ring may instead begin rotating about the top
ring via threading in a second rotational direction opposite to the first rotational
direction. As the bottom ring moves axially closer to the top ring, angled exterior
surfaces of the top ring and bottom ring gradually force the lock ring out radially,
locking the landing assembly in place within the wellhead. This method of
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econes capable of noving axially upward relative to the top ring. However,

at | east one guide pin ensures that the bottomring nay not rotate rel atlve
to the | andinp/08029g. Therefore, the bottomring may i nseadsb@gion7indt ati ng
about the top ring via threading in a second rotational direction opposite

to the first rotational direction. As4the bottomring noves axially closer
to the top ring, angled exterior surfaces of the top ring and bottomring

gradual ly force the lock ring out radially, |ocking the |anding assenbly in

place wi tleKln@l hel‘gﬂjbg@%‘\%gmycl}}r @itﬁﬁttﬁé’%eﬂﬁéé’&bl‘ld‘ﬁs Fd?%f g@ﬁﬁ %%dﬁ:%?fd@' y

within the we single trip, adjustable er | andi ng.

[ 0016] FlM@ngeriandindl ock di agramthat illustrates an enbodi nent of a

m neral extraction system 10. The illustrated mi neral extraction system 10
may be cd@DigLr eflG.ol isxa black disgramubainilusiradds amecbogiroest of revnerales,

Lo 1 n ectoRiAuPaRuaEn He-or i uBlpieR MRt SRt B AT O Rk BSN ner el '
extract i ofbrigateenioldkiriast Varsiianpdrdl€ afd naturaueb8gieesyintiadihgor sub-sea
(e.g., a sub-sea systenm), As illustrated, the system 10 includes a wel | head

12 coupl é&Vqr%C%(bW%(ﬁ&b ois apeler naiialgas) draithe SBIINTUOURRF! SLBSIAFeRNC] ude a
we' | head APt 1A BBl eRRBG RIS, TRE e ERFANMR shEieftP NETAlhY. | nel udes

a large di'anet er i spose € termnation o ore 20 and
desi gned baseddargeca suﬁﬁ@ce/\sysltem}adr au’io -8€a {(ehe., @esdub-geR systdM)] AThe wel | head 12

condi t1 orlosiEie e SuSET RS Pl a2 edliled B4 S libaciit 45 ™

general | yvuaraahelde@ mndm 16/mby¢mlucm”ldm&ﬂaé§d hbiati 8ramfta3wpn ool m neral S
fromthe m neral osit 14, ?ul ate pressure in the we 16, and i nject

cheni cal sTr(‘fo\’N/ﬁ”rFﬁﬁ thﬂ%gﬁﬂ‘ére\mé ighge diamaier hulp 9@99%@%8" BRbodi ment ,

the wel | hgfidinkfoh BFlHedgen YBHat20 and abligA B bahrick fieRelircaaare @ RN 1 st mes
well 16.

[0017] The wellhead 12 may include multiple components that control and
regulate activities and conditions associated with the well 16. For example, the
wellhead 12 generally includes bodies, valves, and seals that route produced
minerals from the mineral deposit 14, regulate pressure in the well 16, and inject
chemicals down-hole into the well bore 20. In the illustrated embodiment, the
wellhead 12 includes what is colloquially referred to as a Christmas tree 22
(hereinafter, a tree), a tubing spool 24, a casing spool 26, and a hanger 28 (e.qg.,
a tubing hanger and/or a casing hanger). The system 10 may include other
devices that are coupled to the wellhead 12, and devices that are used to
assemble and control various components of the wellhead 12. For example, in
the illustrated embodiment, the system 10 includes a running tool 30 suspended
from a drill string 32. In certain embodiments, the running tool 30 includes a
running tool that is lowered (e.g., run) from an offshore vessel to the well 16
and/or the wellhead 12. In other embodiments, such as surface systems, the
running tool 30 may include a device suspended over and/or lowered into the
wellhead 12 via a crane or other supporting device.
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28 (e.g., a tubi ng hanger and/or a casing hanger). The system 10 may

i ncl ude avbezmod}w:i%es that are coupled to the well head Per/mpeodeniTes that
are used to assenble and control various conponents of the wellhead 12. For
exanple, in the illustrated enbodi nent, the system 10 includes a running
tool 30 suspended froma drill stri n9532 In certain enbodi nents, the
running tool 30 includes a running tool that is Iovvered (e.qg., run) from an

of f shore p@%@gucfrﬁe%e énekQ ﬁﬂe@éstfah%n\ﬁn&hw A5 (£ B %'P ). .l ude a

enbodi nen as surface s , ni n
devi ce suabmedéﬂlrlgeeanchnmws fayopeealingnihe wetlel GA/eIF¢meatanQ@, ttzearea 2% ane or

1 ow pat HO8Y IS g Y alEs 8D oo 4cpf SRR 2a v hBEb SRR ot | gt he
wel | 16. draf valned. aRgehert the traee2 J?rﬂayrmrwldetﬂluwieorarrfuhwaﬁohmmthé wiblisposed
about a tree bod%i a flowl oo actuators, and valves. Further, the tree 22

may provi e Foenydaniifition 2o includes & tree heig 3416Th¢33969@é‘?7§ﬂ@r0‘f'% tree 22
i ncl udes Ry b5@BIABRANGvorkBFeridrB8eRES IEnRISAME deriidH oCeBR! ikl 1RE and

wor kover procedures, such as the insertion of tools into the well 16, the
i nj ecti onwelf 16.4he dnjectisnesfi wesioss ichemicateini@the wel) 16randseo fasihe Hourthers her

mner al s SHEACESabEAMAMd B 1835 6% andid P SaBha) Bp BBTL Y o

regul ate rou ree anc the may be
coupl ed tandrqutagen tis treefzzovﬂormrestamé, the tree @2 rhag betcoupliedeo agompenent s,

such asamalfold cco | r oduced ner s fl ow mthe wel | 16to
Shemani foonin hal Rafdcr kAt st g RBs SUh 85 ABRBIASnel n T out ed to
shi ppi ng R(Eco’?&ﬁ@@l&?&d&@édﬂ imih&&ils v FrenPirk WEIEVE T Bk mBSRId 9@ they al so be

i ncluded, either "as a part of the tree 22 or as a separate device. The BOP

36 may comeliheadai? and/ar ihettyeen?? baioe Beinpirouiedde SNRMNGONBPEASS t o prevent
oi I, gas, }|8§ hﬁrblcg\A/drUtgwe\yéHﬂlre (;E?CSFQ% Hég A e\r{EIL}de(a &l E 5p§ﬁ of

unlntentlona rel ease o ressu r-an over pressure ¢on
the tree 22 or as a separate device. The BOP 36 may consist of a varlety of

valves, fittings, and controls to prevent oil, gas, or other fluid from exiting the well

in the event of an unintentional release of pressure or an overpressure condition.

[0019] The tubing spool 24 provides a base for the tree 22. Typically, the
tubing spool 24 is one of many components in a modular sub-sea or surface
mineral extraction system 10 that is run from an offshore vessel or surface
system. The tubing spool 24 includes a tubing spool bore 38. The tubing spool
bore 38 connects (e.g., enables fluid communication between) the tree bore 34
and the well 16. Thus, the tubing spool bore 38 may provide access to the well
bore 20 for various completion and workover procedures. For example,
components can be run down to the wellhead 12 and disposed in the tubing
spool bore 38 to seal off the well bore 20, to inject chemicals down-hole, to
suspend tools down-hole, to retrieve tools down-hole, and so forth.

[0020] As will be appreciated, the well bore 20 may contain elevated
pressures. For example, the well bore 20 may include pressures that exceed
10,000, 15,000, or even 20,000 pounds per square inch (psi). Accordingly, the
mineral extraction system 10 may employ various mechanisms, such as seals,

plugs, and valves, to control and regulate the well 16. For example, plugs and



Ix:Tg%%g¥6%%£7tubing spool 24 provides a base for the tree 22. Typically, the
tubi ng spool 24 is one of nmany conponents in a nodul ar sub-sea or surface
m neral ewOnraowiser4system 10 that is run from an of f shoreTxmss@eslosan7 sur f ace
system The tubing spool 24 includes a tubing spool bore 38. The tubing
spool bore 38 connects (e.g., enables fluid comunication between) the tree
bore 34 and the well 16. Thus, the tublng spool bore 38 may provi de access
to the well bore 20 for various conpletion and workover procedures. For

exanpl e, »gqg\rr%%e@@%e?%u Rﬁre{gﬂ%t?ﬂﬁ%&%ﬁ?%ré@u‘ré?@ﬂﬂ&@s Mhrduses&d in the

tubi ng sp bor sea bore 20, to 1nject chemcals
down- hol eand channstsetndoughoius thtowineall exfracion eystemvid. t owlisstdoos-thel e, and so
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seal s, pl3Y50 HRYICNEA RAIB for Y] gAnIce! injgetiors. |andeso fegh. exanpl e,
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I n various bores and channel s tthroughout the mneral "extraction system 10.
For i nst drger 28eand thad ig intfledd pamguinicagiopavid. thettuing gobaliapse 38ransksi ng
hanger) i i I ' .1 hi - r i ng and
casi ng su@%té'ynegle%&{ar?bt %ﬁ%fﬁ%ﬁ%‘%%ﬁ\%s E@f‘?&&fé"@@g\%@ﬁ‘ gé&ps%frﬁ&l‘ ' grrﬁ draulic
control fhaididposdebetealenithg dahgen®s aad thesiubfrgr sgool 2Zhandangies cadng ncl udes a
hanger bore 42 that extends through the center of the hanger 28, and that
is in fluiRPL6Rmuni cation with the tubing spool bore 38 and the wel|l bore
20. One or_nore sleﬁalz%ass_enbl i es and/ or | anding assenblies may be di sposed

bet ween tI982hhingEIG 23depiatsiaRATiaLtRES-SEEHIN YATRHSIADIGANGEE 1A o0l  26.
I[ gg(zjillng':' S3setdhPBD Glispoded BEtWEEN FEGER B SSE AR thé wRTihast Y8 bREIEG hapger
certain embodiments, the landing assembly 42 may include a top ring 44, a
bottom ring 46, a lock ring 48, and a landing ring 50. The landing assembly 42
may also include at least one shear pin 52 which initially connects the top ring 44
to the bottom ring 46. In addition, the landing assembly 42 may include at least
one guide pin 54, which may be used to ensure that the bottom ring 46 may not
rotate relative to the landing ring 50. More specifically, as described in greater
detail below, the guide pin(s) 54 may be used to ensure that the bottom ring 46
may only move axially along the longitudinal axis 56 of the wellhead 12 relative to
the landing ring 50. Both the shear pin(s) 52 and the guide pin(s) 54 may include
a plurality of pins spaced about the landing ring 42. However, in certain
embodiments, only one shear pin 52 and one guide pin 54 may be used. Indeed,
as described below, only one shear pin 52 and one guide pin 54 may be used for

carrying out the present techniques.

[0022] The hanger 28 and the landing assembly 42 may be lowered (“run”)
axially into the wellhead 12 together, as illustrated by arrow 58. In certain
embodiments, a first running tool 60 may be used to lower the hanger 28 into the
wellhead 12 while a second running tool 62 may be used to lower the landing
assembly 42 into the wellhead 12. In addition, as described in greater detail
below, the top ring 44 and the landing ring 50 of the landing assembly 42 may



PCTngSeOngb/ ;1572 di sposed between the hanger 28 and the well head 12 of FIG 1.

In certain enbodi nents, the |landing assenbly 42 may include a top ring 44,
a bottownwbngu%ﬁonm.lock ring 48, and a | anding ring 50PCThis200006711mY
assenbly 42 may al so include at | east one shear pin 52 which initially
connects the top ring 44 to the bottomring 46. In addition, the |anding
assenbly 42 may include at |east one gLide pin 54, which may be used to
ensure that the bottomring 46 nay not rotate relative to the landing ring

50. Nbre4éf$§a§;‘efthéfl’ﬂ'ah r?@tkﬁ‘@é é’déd‘?]&fagfé%erMcS’r%ts?'eblflgﬁlhg‘nﬁteﬁ gui de

pin(s) 5 be used to ensu e at t ttomri nove
axially aﬁuﬁfa@es|®ébbﬂmﬁ@ettq@'ring|44anobth56amﬁlng heg\ﬁélma)ebd trlrzaded chhe*e to the

el ude oo, ARpoEt G g BERLANA Bld R RelitEn B MBS Lovever. i n
certain ethedimg rngl, copfigireaite nétearitpinfeddingod aprextgrivrderface obthemay be _
used. I ndeed, as described bel ow, onI?/ one shear pin 52 and one ui de pin

54 may beangisd 2B de- doaf® irRgdoat aﬂﬁ@ep RHvelYe PR, INashesy, 8he hanger

28 and tﬁﬁe'kﬁaﬂ@bf‘%@ﬁé%@laﬁdﬂ%éﬁ%ﬁé %hQ‘é?é f%ﬂve(recﬁ Hﬂolh@%bﬁ%ééﬁ {gto the
wel | head 12 together, as illustrated by arrow 58. In certain enbodinents, a

first rurr@iailgeh/dtbue Kmatmybejwea@éime hangesvas ammmeHan@eg aggemhtya maywel | head
12 whi bl
42 1'nt o 1S BERRS AR B haRler®s AR iRg abBerBYRYa hAT dePORDS: P el ow

the top rbmmrﬂdirauﬂgllmtbehé artlhead 12 agiaiP attngtthe Id)rtgmddmgl asis&gbly 42
mayengage the hanger 28 through threaded surfaces. Mre specifically,

i nterior [MORBRCeFonihstapich, Fite Hd&plctsrapalfﬂalaﬂdsé bectloanstithg atjustabhd may be
threaded I n the sane di reCtIOa@gi bot h havi ng ei ther right-handed
or | ef t - HENESE lANFNLAFSRLIv AL rﬁar%@ﬁfgé after REING WN IO PRFWRRIHEIBN an

ext er i of B fdiRgadt 2diFIB009G fRiefed) tﬁ}an@.ﬁdﬁs%%lﬁﬁzaaﬂe ger 28

respectively). However, 1n general, as hanger 28 and the | andi ng
assenbl y may heaxiaeoweredio@ paiat whereHba tancing assembly 42 can be lowered

no further. In particular, a small stop shoulder 68 in the wellhead 12 component
(e.g., tubing spool 24, casing spool 26, and so forth) may block the landing ring
50 of the landing assembly 42 from being axially lowered further into the
wellhead 12. Although illustrated as a stop shoulder 68, the mechanism used to
stop the landing assembly 42 from being further lowered into the wellhead 12
may vary between implementations and may, for instance, include pins or other
mechanisms for impeding the progress of the landing assembly 42 further into
the wellhead 12. The stop shoulder 68 may be created by several different types
of wellhead 12 components. For instance, the stop shoulder 68 may be created
by another hanger 28, a seal assembly, or any other wellhnead 12 components
below the landing assembly 42. Indeed, the specific design for the stop shoulder
68 may be implementation-specific. However, the particular design of the
mineral extraction system 10 may ensure that the stop shoulder 68 for each
landing assembly 42 is in a generally appropriate location.

[0024] When the landing assembly 42 is moved into place (“landed”) at the
stop shoulder 68, the lock ring 48 may be axially aligned with a recess 70 in the
wellhead 12 component (e.g., tubing spool 24, casing spool 26, and so forth). As
described in greater detail below, the lock ring 48 may be forced radially outward



PCT S(ﬁ/%fly7| ittle rotation between the hanger 28 and the | anding assenbly

42 may take place. Rather, the hanger 28 and the | anding assenbly 42 may
gener al | ywbeorwnsondirectly into the well head 12 axially a@cong2admc7117

| ongi tudi nal axis 56. [0023] For instance, FIG 3 depicts a parti al
cross-section of the adjustabl e hanger, | andi ng assenbly 42 and hanger 28
after being run into position within ﬁ%e wel | head 12 of FIG 2. As
illustrated, the Ianding assenbly 42 and hanger 28 may be axially | owered

bar 11 ol T fecidierd g ReHepe AR larkind A8 by MR P whinidcaBlr /5.

t ubi Pgt ﬁptodhe Z\fe,llhe%"lagIﬁﬁd@tiomﬁgncarthemd‘img a$genmlﬁy 4BII$)lﬂndledeatMmQ| ?g [ihng

50 e enbl. e X I nto e

ool | head 196 YpRReCER THitecef kBBt st o IERE 08" B hani om ueed

to stop tuheuclawdobwgr@wezbﬂhyere@ FBLIIIO’(Q tbelmgbueslmpmk@mam Thiso t he
enentatj ons an i nstance, i nclude

wel | head 12 nma a bet ween i
pins or ARYHIO {‘HS ISSERMMEAIY; g%‘éEﬁCHQ FhOVRIMYr eggeﬁ fe@trg;t th%ﬁﬁﬁ’rﬁﬁlassenbl y
42 furtheyo bt ﬁﬁﬁ‘gé@S‘rﬂQ?@e#@enﬂﬁ% tﬁhpﬂﬁestHLﬂtm‘?g’ls% a'B¥siRe created by

several different types of wellhead 12 conponents. For instance, the stop
shoul der @&nh@tgorbdn@t@@rtwdsysladomm diiid 1styeng maybargéacveda@%mu@mas or any

ot her wel bel ow t he | andi ng assenbly 42. |ndeed, the
specific %&%ﬂﬁe E?tﬁé) gl?tg% shoul der 68 nay be inpl enentation-specific.

Covever, g heg e A LA N AT P

gener al | yinapguiple @hsild ocaitaton, tlh@@ééc}nd/%mmrtgheolmmalyghaﬁbermbu téZ | s
noved into Iace@g]dl anded t he st op shoul der the | ock ring 48 may

be axi al I'Pt Plt% WQ@F%”&%&@%@WB" iR '?%tWQ' ﬁé‘ﬁ&elﬁsé'ﬂﬁﬁ%ﬁ@@y (e.g.,
tubi ng spapbweHs, Wﬁér’ﬁ@ulﬁp%é s@@encﬁ%nﬁ% Fo%fé%‘a (ﬁﬁ%ltéié?r?é laPBfhg N greater

detail below, the ring 48 may be forced y outvvardl nto the
recess 70asserré)+3e6? Iﬂ a@lll(entgort Wélchalﬂdlhrﬁgommujﬂ causerthpllamsingvi t h r espect

assembly 42 to move down further along the longitudinal axis 56 of the wellhead
12, again illustrated by arrow 58. More specifically, the threading 64, 66 between
the hanger 28 and the landing assembly 42 (i.e., the top ring 44 and the landing
ring 50) urges the landing assembly 42 to move further downward into the
wellhead 12. However, as described above, the stop shoulder 68 will block the
landing assembly 42 from moving any further downward into the wellhead 12.

[0026] As such, the rotation of the landing assembly 42 applied by the second
running tool 62 may begin to build internal stresses within the landing assembly
42. This is due at least in part to the fact that the torque applied by the running
tool 62 onto the landing assembly 42 is unable to be released since the landing
ring 50 blocks the landing assembly 42 from rotating through the threading
between the hanger 28 and the landing assembly 42 via threads 64 and 66.
Eventually, the stresses created by this torque may cause the shear pin(s) 52,
which initially connect the top ring 44 and the bottom ring 46 of the landing
assembly 42, to break.

[0027] Once the shear pin(s) 52 break, the top ring 44 and the bottom ring 46
will be free to move relative to each other. More specifically, the top ring 44 and
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the stop shoul der 68, additional axial force may be applied to the hanger
28, as i mstocatoagodyy arrows 72, thereby pulling the hangecTas2eoperia?
axially. This additional force is commonly referred to as "overpull." The
effect of the overpull 72 on the hangﬁi 28 may be to ensure that the dril
string is in atensile orientation ot her words, slack in the dril
string may be reduced as nuch as possible by the overpull 72. [0025] Once

the over pHblhofidn §ndBE'MAod 8e§|§ﬁecﬁ1ﬁﬁ&% @N@aéﬁ‘@tkﬁ?%ﬂrb@ﬁ EHrE (ﬁei n a

suitable tensile orientation e secon running to used
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rotat e el B adfomgP bR b Threald B et b Ml o
cause t hegtheng. glgv@&ﬁ@ablir}g 73). tlo anmexentdavy e‘nnwdd‘mmaltmmrémwongl t udi nal
axis 56 of the well head galnlllustrated by ar

speci fi cafifgetiop P@t"i’q’ﬁrbté‘ﬁltﬁﬁ ri54 44N GLEERAN Had ﬁgﬂﬁ@pei@aﬁlﬁﬂ’pgjﬁ@ | andi ng
assenbly didactibn o thatt Betvidh trh'erlﬁmg;ér 28 @nkNBe | AfH s Sy 59) . é” Eh%stobhe

| andi ng assenbly 42 to nove further downward Into the wellh 12. However,
as descrlflﬂmﬂ‘hﬁﬁdéhe tahaingt g shoUtaidnstageaiif the reeringt !, Iﬁér’aﬂtwgelassenbl y 42

from novi I such, the
rotation tﬂg @ﬁée{ an%ﬁﬁéh%ga\ﬁ@w%%g{ a%%??se%ﬁgbpﬁ%gd%%%%%%@%nnﬁ%g tooI 62
nmay begi nthteading V@I betwesmiak tep riag idsand thbibottoherihguadiwigbagsdeirthapdd@. Thi s

I s due at, | east

t t t the t | ed th '
o 52 SPIGRE o ehEih ! Belbid e 18 wilaen haMBRSOE G e e e "
l'andi ng rbAgingsBERBKS44 R ieﬁfrﬁhd&‘édﬂﬁl%%@biﬁén“tﬁeftﬁr@%ﬁgtm bétdekhtgigh t he
t hr eadi ng between the hanger 28 and [ andi ng asse via threads 64

and 66. HeRritngat4 §nd thedbaitane §8@ ¢64vik headriwi- h%ﬁ@dtthﬁeqde may cause the shear
pin(s) 52,
[0028] The guide pin(s) 54 may block the bottom ring 46 from rotating relative

to the landing ring 50. In certain embodiments, the guide pin(s) 54 only allow
axial translation along the longitudinal axis 56 of the bottom ring 46 relative to the
landing ring 50. Once the shear pin(s) 52 have been broken, since the bottom
ring 46 is only allowed to move axially relative to the landing ring 50, the bottom
ring 46 begins moving upward axially (i.e., toward the top ring 44) due to the
opposite threading between the top ring 44 and the bottom ring 46, as illustrated
by arrow 78.

[0029] As the bottom ring 46 begins translating axially along the longitudinal
axis 56 in an upward direction, tapered surfaces on the top ring 44 and the
bottom ring 46 gradually force the lock ring 48 out radially into the recess 70 in
the wellhead 12 component (e.g., tubing spool 24, casing spool 26, and so forth).
FIG. 4 depicts a partial cross-section of the landing assembly 42 as the lock ring
48 is being forced out radially into a locking position within the recess 70. In
particular, an angled, outwardly-facing, exterior portion of the top ring 44 may
gradually apply force on an angled, outwardly-facing, interior portion of the lock
ring 48 along tapered surface 80. Similarly, an angled, outwardly-facing, exterior
portion of the bottom ring 46 may gradually apply force on another angled,
outwardly-facing, interior portion of the lock ring 48 along tapered surface 82. As
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| andi ng assenbly 42, to break. [0027] Once the shear pin(s) 52 break, the
top ring wWeo amhsvive bottomring 46 wll be free to novePCelsRIWAT107 each
other. More specifically, the top ring 44 andthe bottomring 46 may be
designed to engage with each ot her th518ugh t hreaded surfaces. For instance,
an interior surface of the top ring 44*and an exterior surface of the
bottom ri ng 46 may be threaded and configured to nate with each ot her

(9. VigdhhiaAgeRAnd b mé@%@auawaa'f&rcéd%ﬁp%. o thg$eé§yseﬁﬂbmg
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thr ca ng°Bacs 68 pbIARuI0 pRRTBNGZ PR 0bRE MRl epsin b haRe a2 1 ' 2°
ri ght - hangeithdalareead, then the threading 76 between the top ring 44 and the
bottomring 46 will be a | eft-handed thread. Conversely, if the threading

64, 66 beoosen tRES.&H bts%Bp@rlﬁdl &ross-satbmer taémfmhg/a#ammﬁazl ef t - handed
thread, then the threa 76 between the to rlngt44 and the bottomring

46 will dertges ."gﬁfatwada@éathn&ﬂﬂwemm?om@wma r@l'ﬁ'@@'?gﬁﬁs‘ﬁ'ﬁwml ock the
bottom r'@tﬂ@néﬁg %S’%h'tﬁ&vxfeﬂhééd Y8, ‘F% fridearlcands f@istrh ﬁ%tog ertain
enbodi ment s e pin(s) 54 only al owaX|a trans tion l'ong the
| ongi t udi 40f thrilandieg afssemblym&maynln|qeganﬁembo@tmem,timlmdmlnlt@rrmh ng ring 50.
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opp03|tethread|n bet ween e top the bottomrin
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surfaces e top ring
second running tool 62 rotates the landing assembly 42.

[0031] Also, as illustrated, at least one shear pin 52 may initially connect the
top ring 44 and the bottom ring 46 of the landing assembly 42. As described
above, as the landing assembly 42 is rotated by the second running tool 62,
stresses within the landing assembly 42 may eventually cause the shear pin(s)
52 to break such that the top ring 44 and the bottom ring 46 become free to move
relative to each other. More specifically, interior threading 92 along a second
interior face 94 of the top ring 44 may engage with exterior threading 96 along an
exterior face 98 of the bottom ring 46. In particular, once the shear pin(s) 52
have been broken, the interior threading 92 of the top ring 44 and the exterior
threading 96 of the bottom ring 46 may urge the bottom ring 46 to translate
axially upward relative to the top ring 44.

[0032] As the bottom ring 46 begins to move upward relative to the top ring 44,
angled, outwardly-facing surfaces 100, 102 of the top ring 44 and the bottom ring
46, respectively, may begin applying diagonal forces 104 (e.g., converging

forces) onto angled, inwardly-facing surfaces 106, 108 of the lock ring 48. These
diagonal forces 104 may generally cancel each other out in the axial direction.
However, the radial component of the diagonal forces 104 may gradually cause
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recess 70 in the well head 12 conponent (e.g., tubing spool 24, casing spool
26, and swoforwds)294FI G 4 depicts a partial cross-secti eaTafS2alsctiandi ng
assenbly 42 as the lock ring 48 is being forced out radially into a | ocking
position within the recess 70. In pa;&%cular, an angl ed, outwardly-facing,
exterior portion of the top ring 44 y gradual ly apply force on an angl ed,
outwardly-facing, interior portion of the lock ring 48 al ong tapered
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| andi ng assenbly 42. rLOOBlc{ Also, as i]lustrated, at |east one shear pin 52
may init i%'@?pﬁ%ﬁn@c@_q ReSQGe oM e4S) H@dtﬁ%@e%%@'éfﬂ?ﬁﬁsﬁa t%_”%‘ﬁret he | andi ng
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t he second running tool 62, stresses within the landing assenbly 42 may
event ual | gnecanibet may yagabetpieadmplementations. In other words, any suitable

blocking mechanism for this type of movement between the bottom ring 46 and
the landing ring 50 may be used.

[0034] In addition, as illustrated, the landing ring 50 of the landing assembly
42 may, in certain embodiments, include interior threading 112 along an interior
face 114. The interior threading 112 of the landing ring 50 may, as described
above, engage exterior threading 90 of the hanger 28. In particular, the interior
threading 112 of the landing ring 50 and the exterior threading 90 of the hanger
28 may urge the landing ring 50 to translate axially downward as the second
running tool 62 rotates the landing assembly 42. However, as also described
above, the stop shoulder 68 may block the landing ring 50 from further moving
axially downward relative to the hanger 28.

[0035] Therefore, returning now to FIG. 4, the top ring 44, bottom ring 46, and
landing ring 50 may all be characterized as having relatively continuous cross-
sections, forming annular shapes which, for the most part, retain their radial
position with respect to the hanger 28 and the longitudinal axis 56. However, the
lock ring 48 may be configured to radially expand relative to the hanger 28 and
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nove relative to each other. Mdre specifically, interior threading 92 al ong
a second woteroso2fiace 94 of the top ring 44 may engage POtUS2@0ETIIIDr
threadi ng 96 al ong an exterior face 98 of the bottomring 46. In
particul ar, once the shear pin(s) 52 E ve been broken, the interior
threading 92 of the top ring 44 and t exterior threading 96 of the bottom
ring 46 may urge the bottomring 46 to translate axially upward reI ative to
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46 and the landing ring 5 y nove axially re atlve t o one anot her
may vary ¢ausedes semleetﬁetntra@vaamlallwn Theresil spoings 1 18myaysallavatsirghis
radial movement while still keeping the segments 116 together in an annular

formation.

[0037] FIG. 7 depicts a top view of another embodiment of the lock ring 48
utilizing a C-ring shape. In this embodiment, as the radial forces 122 begin
acting on the lock ring 48, instead of expanding in a purely radially manner, the
C-ring shape of the lock ring 48 may allow for a certain degree of circumferential
movement, as illustrated by arrows 124. Specifically, as the radial forces 122 act
on the C-ring shape of the lock ring 48, the distance 126 between a first end 128
and a second end 130 of the C-ring shape may gradually widen. The
embodiments for radially expanding lock rings 48 illustrated in FIGS. 6 and 7 are
merely illustrative and not intended to be limiting. Indeed, any suitable design
which allows for a radially expandable lock ring 48 may be implemented.

[0038] Once the landing assembly 42 has been locked into place within the
wellhead 12 component (e.g., tubing spool 24, casing spool 26, and so forth),
other components of the mineral exiraction system 10 may be placed on top of
the landing assembly 42. For instance, once the second running tool 62 has
been removed, a seal assembly 132 may be run into the wellhead 12. For
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| ocki ng mechanismfor this type of novenent between the bottomring 46 and

the landing ring 50 nay be used. [0034] In addition, as illustrated, the
| andi ng rwogobdsofo4t he | andi ng assenbly 42 may, in certabmﬂEWMDMBnmnts,
include interior threading 112 along an interior face 114. The interior
threading 112 of the landing ring 50 y, as described above, engage
exterior threading 90 of the hanger 287 In particular, the interior
threading 112 of the landing ring 50 and the exterior threading 90 of the

hanger 2%%}&:@%3 @8 24 éﬁé@v@ﬂ&%@ |ﬁ§t§|"&:|n§rﬁ Foﬁ"%f' thblah ward as the
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The segmespowl 24 6cazfing fsodl Qekamcu lgfdkaw)nﬂmebﬁe@w sedgedemblyal 42 F/ creating
an annul ar for mati on around the er 28 and, nore sg%glflcal y, around

the top rifgy yzﬁ?pélﬁ%ie%%%ﬂ?rr?r%b@@y P4 aRd thejRyysiseakRedbi 96-45he as
|| ust ratgshel RedrsGR 138 b OB 1R Be60140 rﬁgg'b@%cétééafr@mehend to urge the
segnents 116 together around the annul ar tion. However, radial forces
locations of the upper seal body 134 and Iower seal body 136, respectlvely, and
may form additional seals between the sealing assembly 132 and the wellhead

12 component (e.g., tubing spool 24, casing spool 26, and so forth).

[0040] FIG. 9 depicts a method 144 for locking the landing assembly 42 in
place within the wellhead 12. The landing assembly 42 may first be lowered into
the wellhead 42 around the hanger 28, as illustrated in block 146. As described
above, the stop shoulder 68 of the wellhead 12 may block further lowering of the
landing assembly 42. Once the landing assembly 42 has reached the stop
shoulder 68, the landing assembly 42 may then be rotated about the longitudinal
axis 56 of the wellhead 12 in a first rotational direction, as illustrated in block 148.
As described above with respect to FIG. 3, the rotation of the landing assembly
42 about the hanger 28 may be facilitated by threading 64 between the top ring
44 of the landing assembly 42 and the hanger 28 and threading 66 between the
landing ring 50 of the landing assembly 42 and the hanger 28. More specifically,
the threading 64, 66 may be in a common, first rotational direction.

[0041] Atleast one shear pin 52 between the top ring 44 and the bottom ring
46 of the landing assembly 42 may then be broken, as illustrated in block 150.
The shear pin(s) 52 may be broken as a result of internal stresses within the
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ring 46 begin noving together axially relative to each other. These radi al
forces 1220calgmsoidhe segnents to nove radially. The coi lpcypseong®eli8d may
allow for this radial novenent while still keeping the segnents 116
together in an annular formation. [00 Z] FIG 7 depicts a top view of

anot her enbodi nent of the lock ring 48 utilizing a Gring shape. In this
enbodi ment, as the radial forces 122 begin acting on the |l ock ring 48,
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i mpl enent &diyL$P49881n GldeR 15be | andi ng assenbly 42 has been | ocked into place
wi thin the well head 12 conponent (e.g., tubing spool 24, casing spool 26,
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placed on top of the Ta enbly 4 tance, once the second
runni ng tibellagiingassdraely %mdlﬁerebrgkam the bettbimyrings46 nbihedendiog i nto t he

top of -t HESEH 48 P0G ot PedBRuRkEn REe BAREIRI SRR I 52 .
anmong ot hefrthé hdrietysy aé,sranhwazamats@pendwtahomfd:yreé% oppdsiteehe sigal body 136,
an upper test seal 13 ower test sea a netal seal assenbly

142. [ ooJefatipRal ‘F“Eﬁﬁé'Pns%%”UBtS%Fﬁdi@@'O&F 115t4e %%%@SCQQ%@BPYIG MIB rREREGAbut the
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| anded,
facmtated by threading 76 between the top ring 44 and the bottom ring 46. More

specifically, the threading 76 may be in a second rotational direction opposite the
first rotational direction between the top ring 44 of the landing assembly 42 and
the hanger 28 and between the landing ring 50 of the landing assembly 42 and
the hanger 28.

[0043] The rotation of the bottom ring 46 relative to the top ring 44 may cause
the bottom ring 46 to move axially upward 78 relative to the top ring 44. As
described above with respect to FIG. 5, angled exterior surfaces 100, 102 of the
top ring 44 and the bottom ring 46 apply radial forces on the lock ring 48 of the
landing assembly 42. As a result, the lock ring 48 may be radially expanded,
locking the landing assembly 42 in place within the wellhead 12, as illustrated in
block 156. More specifically, as the lock ring 48 expands radially, it may mate
with the recess 70 of the wellhead 12. As described above, the radial expansion
of the lock ring 48 may be accomplished in various ways, such as having the lock
ring 48 comprised of a plurality of segments 116 connected by coils springs 118,
as illustrated in FIG. 6, or having the lock ring 48 include a C-ring shape, as
illustrated in FIG. 7.
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hanger 28 may be facilitated by threading 64 between the top ring 44 of the

| andi ng assenbly 42 and the hanger 28

and threadi ng 66 between the | anding

ring 50 of the |l anding assenbly 42 and the hanger 28. Mre specifically,

the threading 64, 66 may be in a conmon,
| east one shear pin 52 between the top ring 44 and the bottomring 46 of

At

the | andi ng assenbly 42 may then be broken,
The shear pin(s) 52 may be broken as a result of

first rotational direction. [0041]

as illustrated in block 150.
internal stresses within

t hel andi ng assenbly 42 created by the rotation of the |anding assenbly 42

about the | ongitudi nal
from novi ng either

axis 56 since the landing ring 50 is constrained



PCT/)Eljsa 9/?/7}1I107anard or rotationally by the stop shoul der 68. As descri bed

above, rotation of the bottomring 46 of the |l anding assenbly 42 rel ative
to the | andinp/osd2yg 50 of the | anding assenbly 42 nmay bechlusessaectiy7 at

| east one guide pin 54, as illustrated in block 152. [0042] Once the shear
pin(s) 52 between the top ring 44 and gottom ring 46 of the | anding
assenbly 42 have been broken, the botﬂ mring 46 of the | anding assenbly 42
may rotate about the longitudinal axis 56 relative to the top ring 44 of
the | anding assenbly 42 in a second rotational direction opposite the first
rotational direction, as illustrated in block 154. As descri bed above wth
respect t LAl 3, the rotation of the bottomring 46 relative to the top
ring 44 npy b%EK“/ngH E%?q ilag:threadi ng 76 between the top ring 44 and the
bottomring 46. re spe i?' ally, the threading 76 nay be in a second
rotational di rel@nding agspowilyt, conpsisina: st rot ati onal direction between the
top ring 44 of thee{tﬁgqir@g assenbly 42 and the hanger 28 and between the

| andi ng ring 50 of hndi ng assenbly 42 and the hanger 28. [0043] The
rotation of the botd lestton Ingg%srroebdtaixlaﬂalytbeldvhmettop ringnghéreimayadiallge t he

bottomring 46 to rmv axi a tive to the . top ring 44. As
Bosebed Sbouatenpt piadathe fop BRes epnfightctls Siaeesiaecialy exlass’ 100, 102

of the top ri %r%e@mq‘é@&t@ﬁtr,hgrma{f,@gtrﬁga@,ﬁel y radial forces on the |ock
ring 48 of the landing assenbly 42. As a result, the lock ring 48 may be

radial |y expanded, aI@@Pkrlﬁg dﬁ@@se@ﬁatwrat@@éﬂwmg@duthe BoHe® NGQ en A t he

wel [ head 12, @dfalll A I”gF §|ﬁ{e'cﬁ’ti§,)é %?]Fj %%Sﬁw Qem fically, as the | ock

ring 48 expan Fecess 70 of the wel | head
12. As descri bed almlaadlnghmgrcﬁstbczﬁedeaémuysbwairﬁe bbitorhaick. ri ng 48 nmay be
acconplished in various ways, such as having the lock ring 48 conprised of
a plurality of segnents 116 connected by coils springs 118,

2. The system of claim 1, wherein the landing assembly is configured to be
lowered into a wellhead around a radially exterior surface of a hanger.

3. The system of claim 2, wherein the landing assembly is configured to be
blocked from further lowering into the wellhead by a stop shoulder of the
wellhead.

4. The system of claim 3, wherein a first radially interior surface of the top
ring and a second radially interior surface of the landing ring are configured to
engage the radially exterior surface of the hanger via second threading.

5. The system of claim 4, wherein the second threading between the hanger
and the top ring and the landing ring is in a common, first rotational direction.

6. The system of claim 5, wherein the first threading between the top ring
and the bottom ring is in a second rotational direction opposite to the first
rotational direction.



PCE/SFJSI %/ggHZat ed in FIG 6, or having the lock ring 48 include a Cring

shape, as illustrated in FIG 7.[0044] Wiile the invention may be

suscept i bve 20m/08ea9tous nodi fi cati ons and al ternative foPos/USs@eOsTIIT

enbodi mrents have been shown by way of exanple in the drawi ngs and have been
described in detail herein. However, iz shoul d be understood that the
invention is not intended to be limt to the particular forns disclosed.
Rat her, the invention is to cover all nodifications, equivalents, and
alternatives f i i s Ry Jnt ine. ifgn as

defi ned bz' theﬁiéoﬂégewwr%rélggged:’\ggg&é‘%’&bg%ﬁ?ng%ﬁé@@&?{ng%@@?gﬁpri sing: a
| andi ng aaieite {op rowgngnd thergpttom ting tedatiger raldiive toeach athedi sposed axial |y
bel ow the top ring, wherein a radially interior surface of the top ring is
configured to engage a radially exterior surface of the bottomring via

first thrgadi NMie systernlof ciang 7insrosiadotatibmee thd laadingaissemylyedisbut fitee bot t om
ring on a radially exterior side of the |andi npstassenbl%' and a | andi ng

ring di spREEr Biefir5t ieiationat Heeligncarses Mgernar stigrses yatumingrlandigo m 1,
wher ein tARehAdiAEnASREhY ai BaSORld SRR & BiRgk URIWg hithnientel | head
around a radially exterior surface of a hanger. 3. The system of claim 2,
wher ei n tthe toRirtg egddke batiow ring re@iivejoacgoh othese bl ocked from furt her

| owering into the well head by a stop shoul der of the well head. 4. The
systemof claim3, wherein a first radially interior surface of the top
ring and @& secthedsystehalf lchainrg, eomprisisigrdt deast ohetguédd pindionfigureddoar e

configured t n t radjally exteriqr surface of the hanger via second
t hr eagi ngtons raleh r%?a(%%n 0 ?he %o{tom r¥ng an theqandc‘lng ring reIaLve 0 eac g[%er.
10.  The system of claim 9, wherein rotation of the landing assembly about the
hanger after the at least one shear pin breaks causes rotation of the bottom ring
relative to the top ring in the second rotational direction, moving the bottom ring
axially upward relative to the top ring.

11.  The system of claim 10, wherein both the top ring and the bottom ring
comprise angled exterior surfaces.

12.  The system of claim 11, wherein the angled exterior surfaces of the top
ring and bottom ring are configured to force the lock ring to expand radially as the
bottom ring moves axially upward relative to the top ring.

13.  The system of claim 12, wherein the lock ring is configured to mate with a
recess in a surface of the wellhead and to lock the landing assembly in place

within the wellhead as the lock ring expands radially.

14.  The system of claim 11, wherein the lock ring comprises a plurality of
segments connected by coil springs.

15.  The system of claim 11, wherein the lock ring comprises a C-ring shape.
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e systemof claim4, wherein the second threadi ng between the hanger
and the top ring and the landing ring is in a common, first rotational
di recti orwo@o1ofise9gyst em of claim5, wherein the first trhrasdimgeher ween
the top ring and the bottomring is in a second rotational direction
opposite to the first rotational di reﬁ:%i on.7. The system of claim§6,
conprising at |east one shear pin confrgured to hold the top ring and the
bottomring together relative to each other. 8 The systemof claim?7,
wherein rotation of the | anding assenbly about the hanger in the first
rotational direction causes internal stresses within the |anding assenbly
whi ch caul® t hesysteingaempodsidgshear pin to break, allow ng nmovenent of the
top ring and t%ﬁeﬁ}géaagc{)m ring relative to each other. 9. The system of claim
8, conprising > one guide pin configured to constrain rotation of
the bottom ri nghamgertdigpdsaddvithgn thengelltedadt an@ t o each other. 10. The system

of claim9, wherein rotation of the |andjng assenbly about the hanger after
the at | east &]@ngmeﬁ,sssm%gggwgr%{%@%lqmgﬁgqfrggt WeHERasReWRERi ng

relative e vdifeh@Rnbithg hhﬁgéﬂ%oﬁt‘%%&@'in{fcﬂbl%b%ﬁbeéﬂ fh‘é‘j’ﬂdn%%r af@Yh&1g the

bottomring axially upward Telative to the top ring. 1 e system of

cl ai m 10, weliwagi via Bdedk tingwhish i# cagfiguied thexpand regially figne thegandiegang! ed
exterior r Tk ' or e 2. exterior
surfaces % eﬁﬂ%}‘f% g%%t%é\m g‘n%yeg%%qoﬂhre ﬁ&%lh?raé,l%vg%éﬁéﬁ{reggﬁ[é @e?@%csigq he | ock
ring to exfihatbakaitigeiblcauasd breothiddr oiva topudngrane @ otioad Hiyg bpikeridndiagati ve to
the top rinsg. biég The systﬁm of claim 12, wherein the lock ring is

conf i gur eFSFT ARG IR EACPALRYs in a surface of the wel | head and to | ock
the I anding assenbly in place within the well head as the |ock ring expands

radially. 14. The systemof claim 11, wherein the |lock ring conprises a
pluralitylsf The system of claim 16, wherein the wellhead comprises a stop shoulder

which blocks the landing assembly from being lowered further into the wellhead.

18.  The system of claim 16, wherein the top ring and a landing ring of the
landing assembly are configured to engage the hanger via first threading having
a first rotational direction.

19.  The system of claim 18, wherein rotation of the landing assembly relative
to the hanger causes internal stresses within the landing assembly which cause
at least one shear pin between the top ring and the bottom ring to break, allowing
for rotation of the top ring and the bottom ring relative to each other.

20.  The system of claim 18, wherein the top ring and the bottom ring are
configured to engage each other via second threading having a second rotational
direction opposite the first rotational direction.

21.  The system of claim 18, wherein at least one guide pin blocks rotation of
the bottom ring relative to the landing ring.
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segnents connected by coil springs. 15. The system of claim 11, wherein the

| ock ring conprises a Cring shape.16. A system conprising: a well head; a
hanger diwpassdswisthi n the wel | head; and a | andi ng assewrbryuse@afosgur ed to
be lowered into the well head between the well head and the hanger and to
| ock into place between the hanger anﬁi the well head via a | ock ring which
is configured to expand radially from?he | andi ng assenbly and nate with a
recess in the well head, wherein the radial expansion of the lock ring is

caused byos ot a4 hiIn@d fof Idhd A Rbhaftags POty TbILE Yithf 4 WRiheadli ng assenbl y
relative to each%gtﬁ]er. 17. dr%e Sys %me@?‘s%ﬁ{;’i‘)m 16,I vUner el né%tﬁe wel | head
conpr i sescangisipg:shoul der whi ch bl ocks the | anding assenbly from being

| owered further, i. . | The . f_.clal . erein the
top ring and doRRERG YGEsE TR an A Ao BER AN o el Ryn a £
engage t higshangihavdieedtionst threadi ng having a first rotational direction.
19. The systemof claim 18, wherein rotation of the |andi assenbl

. n ; y
rel ative to t HICRENGESNCAlRESOSIWEER RPP NP bgﬁt@rﬁirwgtq{éﬁqs Ny assenbl y

whi ch caug@epipl);@et one shear pin between the top ring and the bottomring
to break, allowi'ng for rotation of the top ring and the bottomring
rel ative to edotatioghiee botom ringeofdhe landing agdembty aBouithedengitudingl axig ri ng

dth [ j ; VA" d
v cad ng SETE NG By ST PR R o FEE o BrpRRAY
rot at i onadppiisitetd thenfirsBrotationaedisgctioam of claim 18, wherein at |east one

gui de pin blocks rotation qf the bottomring relative to the |anding

g 25, A mecHae RGP BRI e BN AP AGE B ssemtib e e

vel | head, top @iMgrdf $hé'Binding assembly causes a lock ring of the landing assembly to
radially expand, locking the landing assembly in place within the wellhead.

23.  The method of claim 22, comprising lowering the landing assembly into a
wellhead around a hanger within the wellhead until a stop shoulder of the
wellhead blocks further lowering.

24.  The method of claim 23, comprising engaging first threading on the top
ring and a landing ring of the landing assembly with second threading on the
hanger.

25.  The method of claim 24, wherein rotation of the landing assembly about
the longitudinal axis of the wellhead in the first rotation direction causes stresses
within the landing assembly which break the shear pin between the top ring and
the bottom ring of the landing assembly.

26. The method of claim 25, comprising blocking rotation of the bottom ring of
the landing assembly relative to the landing ring of the landing assembly via
guides and guide pins.



Pc¥agég%ﬁalg7landing assenbly about a longitudinal axis of a wellhead in a

first rotational direction; breaking a shear pin between a top ring and a
bot t om r iwQ 20fo/asbm4| andi ng assenbly; and rotating the betcrarseomongiaf the

| andi ng assenbly about the |ongitudinal axis relative to the top ring of
the | anding assenbly in a second rota%bonal direction opposite to the first
rotational direction; wherein rotatiofitof the bottomring of the |anding
assenbly relative to the top ring of the | anding assenbly causes a | ock
ring of t I ' HRSGEMI ' ﬁ@gﬁﬂ&%- j { i ng
assenbly ?ﬁ p?g%em\%\}thl nt Ibél %\%C:b éﬁ!d%%. he rrr]gpﬁ@?ag%gcﬁﬂ%qgg,

conpri si ningd ofibeilangind assembly ngthafosahithrgadimgonathedidtiosadngobiined a hanger
within tqg @ﬁl%ﬁggﬁg til a stop shoul der of the well head bl ocks further

| oweri ng. prahY hod of claim 23, conprising engaging first threading
on the top ring and a landing ring of the |anding assenbly with second

t hreading on the hanger. 25. The nethod of claim 24, wherein rotation of
the | andi ng assenbly about the longitudinal axis of the wellhead in the
first rotation direction causes stresses within the | anding assenbly which
break the shear pin between the top ring and the bottomring of the |anding
assenbly. 26. The nethod of claim25, conprising blocking rotation of the
bottomring of the landing assenbly relative to the landing ring of the

| andi ng assenbly via guides and gui de pins.27. The nethod of claim 26,
conprising engaging third threading on the top ring of the |anding assenbly
with fourth threading on the bottomring of the | anding assenbly.



