1 METHOD AND SYSTEM FOR ONE- TRI P HANGER | NSTALLATI ON CROSS
REFERENCE TO RELATED APPLI CATI ON [ 0001] This application clains priority to
U.S. Provisional Patent Application No. 61/1 47,978, entitled "Method and
System for One-Trip Hanger Installation”, filed on January 28 2009, which
is herein m@ﬂﬂﬂ?ﬁg’f’ed by reference in its entirety. BR@R@%“?’GOOZ] Thi s
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
descri bed and/or cl aimed below. This discussion is believed to be hel pful
in providing the reader with background information to facilitate a better
under st andi ng of the variou t f I nt invention. Accordingly,
it should be understood tBﬁZMEEIg’@I?AEﬁg%%\} ]@_E%?@ o be read in this |ight,
and not as admi ssions of prior art. | ptura resources, such as oil
and gas, are used as fuel to power vehicles, heat hones, and generate
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is discovered below the surface of the earth, drilling and production
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may include a wide variety of conponents and/or conduits, such as casings,

trees, manifolds, and the like, that facilitate drilling and/or extraction

oper at i ons.Bieﬂaﬁ%ﬁ]gng pi pe, such as a casing, may be |owered into the
earth to enable access to the natural resource. The casing may be secured
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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 a 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 cnshore 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 andfor conduits, such as
casings, trees, manifolds, and the like, that facilitate drilling and/or extraction

operations.

[0004] A long pipe, such as a casing, may be lowered into the earth to enable
access to the natural resource. The casing may be secured within the welihead
by a hanger. In some instances, internal couplings may be used to secure

components of the wellhead iogether, such as to secure the hanger within the



2 wel |l head. In such cases, the well head conponent, such as the hanger, is
generally run into the well head using a running tool then | ocked in place
usi ng an additional tool designed to engage the internal coupling. This
process may involve retrieving the running tool fromthe wellhead

repl aci ng tHA2POMHG tool with a locking tool, and rubSEHG2HHE2%%cki ng
tool into the well head. The process of retrieving and running tools into
the well head is both tinme-consum ng atl costly. In addition, further tools
may be run into the well head to perform additional operations, such as

over-pullin he wel | head copponent to ensure it _is secured within the
vel | head antF'Redtentnisygh Pﬂ%esvxg{g’l 'ﬁﬁactB?fBBW@Htf SURP BF eNaNBBL St di ngly, it may
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embodi ment \»Sl’tfhint trlllg \n%rllﬁésa%n;ncj cr‘.]é/rr?ergw iing %e welthead component in place.

Accordingly, it may be desirable to provide a tool with which multiple operations

may be performed in a single trip (i.e., without retrieving, replacing, and running

additional tools).

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] \Various features, aspects, and advantages of the present invention will
become better understood when the following detailed description is read with
reference to the accompanying figures in which like characters represent like

parts throughout the figures, wherein:

[0006] FIG. 1is a block diagram illustrating a mineral extraction system in

accordance with an embodiment of the present invention;

[06007] FIG. 2 is a cross-sectional view of exemplary wellhead compeonents in

a configuration in accordance with an embediment of the present invention;

[0008] FIG. 3 is a cross-sectional view of the one-trip tool of FIG. 2 in

accordance with an embodiment of the present invention;

[0009] FIG. 4 is a close-up cross-sectional view of the exemplary wellhead
components of FIG. 2 denoted by a line 4-4 in accordance with an embodiment

of the present invention;,

[0010] FIG. 5 is a cross-sectional view of the exemplary wellhead components
of FIG. 2 in another configuration in accordance with an embodiment of the

present invention;



[O008]FIG 3 is a cross-sectional view of the one-trip tool of FIG 2 in
accordance with an enbodi nent of the present invention; [0009]FIG 4 is a
cl ose-up cross-sectional view of the exenplary well head conponents of FIG
2 denoted by a line 4-4 in accordance wth an enbodi nent._of the gresent

i nvention; YOPIHEIE 5 is a cross-sectional view of t RETEREHHIAPY wel | head

conponents of FIG 2 in another configuration in accordance with an

enbodi nent of the present invention; B [001 1]FIG 6 is a close-up
cross-sectional view of the exenplary well head conponents of FIG 5 denoted
by a line 6-6 in accordance with an enbodi nent of the presept invention;
[0012] FI'G 19041 G 8 B eliner i P esrp ™ e oL 51 SXPYPREN WRISEY component of

components of FIG. 5 denoted by a line 6-6 in accordance with an embodiment

of the present invention;

[0012] FIG. 7 is a cross-section view of the exemplary wellhead component of

FIG. 2 with the one-trip tool removed; and

[0013] FIG. 8 is a flow chart of an exemplary process for installing a wellhead
component using the one-trip tool of FIG. 3 in accordance with an embodiment of

the present invention.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0014] One or more specific embodiments of the present invention will be
described below. These described embodiments are only exemplary of the
present invention. Additionally, in an effort to provide a concise description of
these exemplary embodiments, all features of an actual implementation may not
be described in the specification. 1t should be appreciated that in the
development of any such actual implementation, as in any engineering or design
project, humerous implementation-specific decisions must be made to achieve
the developers' specific goails, such as compliance with system-related and
business-related constraints, which may vary from one implementation to ancther.
Moreover, it should be appreciated that such a development effort might be
complex and time consuming. but would nevertheless be a routine undertaking of
design, fabrication, and manufacture for those of ordinary skill having the benefit

of this disclosure.

[0015] Certain exemplary embodiments of the present technique include a
system and method that addresses one or more of the above-mentioned
chaillenges of installing wellhead components in a wellhead. As explained in
greater detail below, the disclosed embodiments include a one-trip tool
configured to run a wellhead component into a wellhead, engage an internal
coupling to lock the wellhead component in place, over-pull the wellhead

component to ensure the internal coupling was properly engaged, and cement



FIG 2 with the one-trip tool renoved; and [0013]FIG 8 is a flow chart of
an exenpl ary process for installing a well head conponent using the one-trip
tool of FIG 3 in accordance with an enbodi nent of the present invention.
DETAI LED DESCRI PTI ON OF SPECI FI C EMBODI MENTS [ 0014] One qr nore specific
enbodi nent PO esent i nvention will be descri bed PHEUWSHIYENE e

descri bed enbodi nents are only exenplary of the present invention.
Additionally, in an effort to provide 4 concise description of these

exenpl ary enbodi nrents, all features of an actual inplenmentation may not be

described in the specification it shquld he appreciated that in the
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termination of the well bore 20 and designed to connect the wellhead 12 to the

well 186.

[0017] The wellhead 12 may include multiple components that control and
regulate aclivities 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 free 22
(hereinafter, a tree), a tubing spool 24, a casing spool 25, and a hanger 28 (e.g.,
a tubing hanger and/or a casing hanger). The system 10 may include other
devices that are coupled to the weilhead 12, and devices that are used to
assemble and conirol various components of the wellhead 12. For example, in
the illustrated embodiment, the system 10 includes a tool 28 suspended from a
drill string 30. In certain embodiments, the tool 28 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 embodimentis, such as surface systems, the tool 28 may include a
device suspended over and/or lowered into the wellhead 12 via a crane or other

supporting device.



[0016]FIG 1 is a block diagramthat illustrates an enbodi nent of a m neral
extraction system 10. The illustrated m neral extraction system 10 nay be
configured to extract various mnerals and natural resources, including
hydr ocar bons %e. .. 0il and/or natural gas), fromthe earth, or to inject
subst ances W9 q}e’ﬁzﬁg”eart h. In some embodi nents, the m ASTAS2MY8K, i on
system 10 is | and-based (e.g., a surface system or subsea (e.g., a subsea
system). As illustrated, the system 1(®Bincludes a well head 12 coupled to a
m neral deposit 14 via a well 16. The well 16 may include a well head hub 18
and a wel | 2 he | | hegd . hub 18 general |y includes a | arge dianeter
hub di spose@g@ﬁ t&é‘e;[rgfarﬁ\gs%ﬁ“re@ﬂy&#‘{dﬁ@ E\/@f'?wtfgﬂg‘xﬁﬂ‘in(&'gdzgﬁr%ed to connect
the wel | headlﬁiéé’, ﬂmgtshe?dl\ﬁddctiroﬂsﬁfor Fﬁ&?&tﬁgﬂh_@ vqwhlsher&dinki’anﬂg,ythb frebede mul ti plje
conmponents that contro regul ate activities and conditions associate
Wth the vl ingidets momeciich is SRppePdiaifoih a e 190y ntamiong. peicitties bod es.
val v?as, ancangaalves.t Iﬁaﬁ?]érpmbletﬁe@rlzgduaegromdamml @rr]ﬁm@mailuh@ (;mwﬂﬁe?] WF" deposi t h14,
regul ate prgssure in t we n nject ¢ cal s down-hole into the
wel | bore 28: 1o SXEPIRY Padiep A2de iR it e 2nd Necoeriel 52 2raviiePudes what
i s col | oquifed doynpletiorranddvdrkovas pfocEiiires t4tRR sk itiReindertibmef Rolkahfoghe a tree), a
tubi ng spool 24, a casing a_t ubi ng hanger

spool 25, and, a hanger 26 (e.qg.
and/ or a cd@hiy HErgEFen GFHB”%‘?S‘E%@H?'% Wﬁ%/thier‘{%q%u@ea?)‘é Aefortie iEn t hat are
coupl eld t o rhiheraweddtlaetad fibth thfémbrl]!d’@lﬂeﬁ;le,ﬁoiltdmanawriﬁzl gasyadwayq)learsgyﬂ@fbbﬁ and
control variqus c opent s t he we ea . For exanple, in the
i |l ustrat ec?"gﬁﬁﬁas?%ﬁﬁ? trf’?lég'sfﬁ @maﬂﬁﬁ'itﬂ%gﬁﬁﬁg maY; RFpFoUpEI B @IWRRRE from a
drill stringa3@wlikathae stk baektoothsedtintonkbite, saml as?2Briafgdigides a running
t ool that iAs Iowe&ed O%e.%h, ru % froqma offs%:re vessel to the well 16
and/ or t he AREPTIREYq PEostucsd, minarals flawiiom theyed 1odgde ganiqld piadee systens, the
toﬂ h28dn’?Wéll!‘l@dedEaﬁd!dﬂhiaQleeSZISthﬂéQﬁir@}ﬁﬁﬂtedmdélﬂbpihg)\gﬁétggafgn'EI_ ﬁ t he .
we ea vi.a a.crane or other ortin evi ce. ) e free
Goner a1y TadiBaae HOU Pl PRRLRD Maarodanies 296 5 GHEO! {11t L ngs.
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include a franme that is disposed about a_ tree hody, .a flow | oop, actuators,
bna. val ves. TEgs. #t conrils % BB S50 a% r SU1eb R P e E T URMEIT B1F w t bt he
wel | 16. Favestxanplwintértiendlreeadd of pressute sr an bvarprebaure cdaditidine tree bore 32
provi des for conpletion and workover procedures, such as the insertion of

t ool s i nt o [0019] welThe Ihing kool B# eadvidern aDifasedon the sree 2eMiTgpikalyl teo t he wel |

16, and so.f h, Furthe m neral s extracted omthe well 16 (e.g., oil
and nat ur a|t“t§@i?p°r?é§4 'Seoéde%fum%qye%)mfﬁae?%u'? 3dmc{/d|fu<[;lartSH%SPTar%resugﬁ(.’e For instance,
t he tree 12nineal &dractarpsystent d0dhgt usperfroor aa offtlond vesset biadurfiase t i ed back to

ot her conp S, I . r di_nqgl roduced m nerals flow
from the walrers 15 FHaf 3afiZar Gies 1 KERRaPP e 25" ZhRBPatiessl Fee 22

bef or e bei ryre dtitathetis (sl ppiablgs duidstoomagicatiarc ibetwaea theArdsl lmwe 32 pr event er
(BOP) 31 i acl uded It part of .the tree 22 aqr as a
separate g?\éf'?'bae.s\%‘#)]geB Sna%;e %'B'ﬁ isgg&oqﬁ%% %\y&rg‘n%ﬁ a?/ofﬁ?/gosfhefweﬁ}ti ngs, and
control s t dopr ¥ &mivamus, cogadstioorandtviekovet pradeduresn Exi éxangld,he wel | in the
event of a i t | r f press [..an_qverpressure condition.
[ 0019] The {Eﬁﬁﬁ%ﬁgéng%géﬁggﬁunpg%@rﬁgtggéve aesaé #%rmf?{s Srege'" [ 9%“ cally, the

t ubi ng spoapo@sdoars 3diesedt ofitheywelbbge Zontesinject chemivhld dovwishdiset® or surface

m neral extractiqn 0 i froman offshore vessel or surface
cystem T paniiBg B MR ¢ By dodt Babl-AE S Bud et B 34 The ¢ubi ng
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exanple, c e l.l he 1 i sposed in the
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pressures. For exanple, the well bore 20 may include pressures that exceed
10, 000, 15,000, or even 20,000 pounds per square inch (psi). Accordingly,
the m neral extraction system 10 may enpl oy vari ous nechani snms, such as
seal s, plugs,.and valves, to control and regul ate the ]l 16. For exanple,
pl ugs and %@“WHW§§97are enpl oyed to regul ate the f|OM/§ﬁE“§F%%§ﬂ?%s of
fluids in various bores and channel s throughout the m neral extraction
system 10. For instance, the illustratéed hanger 26 (e.g., tubing hanger or
casing hanger) is typically disposed within the well head 12 to secure

tubi ng and casing s ended in .the |1 ore 20 d,to pr.ovide a path for
e aon PoC vERes AR SIREAG Ten et B% Nk ot BieSsas a7 Blios B RO RE R anaer 26
ingl uﬁes a ah@rE@nelohmuglollt iré N & ragrattionayglent he. Eemhstanaf tidhe hanger 26,
an t hat

is influid c ni cat.ion with the tubing spool bare 34 and the
vel 1 bore Blystraiee hapost e deding Bepder 95 o3RG, Mendsh iz facale disaoseny be
di Spf)sed b @iitiia &he wamwéaarrgzetbl s2burangbifidiand Fﬁﬂimggs%ﬁgdie&m ta@déemrbotdm,gasi ng
spool 25. [00Q021]FIG 2 illustrates exenplary e i ments of the tubing
Shool 54 B tamer Kbl SubBuRRCRERTEIE De R MeHES RS Thor 25, 1 n
]Ehe illust rraémgn@ﬂmdhamds,a héveyef ua;:@: i&thgmherﬂﬁ thyglp e wmer&ﬂwwl Ftlh 4
unctions in addjitiop to. rupni,ng we ea onponents into t ead 12.
nocor o ot Jangsce a8 e I EomblcAia wif Ma LER0 Sordi et a8 a8 onos v i b
tool 28, whhetleli bark @0e Omoruigre fsehloOsuchGistmatal-idOnetal deavemdyasd portion 42,
and an energizing sl eeve 44. The copponents of the exepplary one-trip tool
28 are ill Ggp?#el&eﬁwﬁerbﬁgiagperd& a'i‘mﬁﬁl?wgcfp%’.' Ef@ﬁ%f%?ﬂs °%gai n to
FIG 2, a berst hanger 26 nmay be a casing hanger 46, fromwhich a casing 48

extends. A second hanger 26 may be a tubing hanger 50 from which a tubing
52 ext ends [oU2n] ot IFes. Eilisbcteyesdemplana embusimentsbef the abingnsiidobs tikd hanger s

b ilized. Th [ h -be. dj i t.hi d | ed
The cas ng SHB0RPS8 2oTRE eleTRaC<pebe S oBLT oRibe et ) cnove the

casi ng spoembadimeht) thdreunningusslrst redy perfood sweata) funbortsuibiadditimiger 50 nay be

di sposed wi thin and coupled to the, casi ger Vi c | i 53, as
deser bed. iy BBef ePmBanasts B P SR hesiadh g (6 8RR anger S0
may be couppkesbreiappobtiately aconbidered b orge-sipdadl 284wbich trelates tanamppaetobhead
conmponent. The tubjn ; [ e i.cal,l ithin the casing
48, with aﬁogﬁﬂd af !og\'ﬁg(%:oeor@ mggﬁgh%gao%rﬁg?ece@%%i%&g%ﬁ ?trrrf\én a cenenting
process, cenmmpbnamisy obibe pixgrepagosve-tihdod! 28iang illbRratéd rogrghtea demidnt i ng val ve
(not shown) a3nd back up the casing 48 in the annul ar space 54. Cenent may
7 al so, or Fg;ﬁ;t ernatively, be disposed around the exterior of the casing 48.
The cenent es Lx..the i I~@r I - Nn~pl ace

W thin the[%ﬁfheﬁgﬁ%n%%ﬁﬁ u%nggggfﬁgrsgﬁ?@éﬁizghmé rgeégg?éég@grérggséé%ta' during
m neral extoacwhioma chaingddiexieprs. Acefensd hanagt @6 ey fd awbwd kemgend0 up t he
annul ar sp : j n i er 50 may have a
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fluted exterior exanp exterior 56 may include one or
mor e shal | owngedeyddinatibng of hamgers may texitiideddi Thectasiva anoergdd ey ért eri or  of

t he tubing r hgl (_141 r ggﬁgﬁ% T o5t Bfe b (J% g 3 may have
. n th 5.

a uniform gg%?g%%o‘?" Wt Fﬁuﬁ/— Eor oug rggs not %howr%].g? ﬂe ﬁagw-t hr ough
bores nmay Handge el biyovexhalcadied espal 51 hethadlustrated tembodimenbgthBanger 50,
with openi RarloRP 5 P 3 HRREE wifinlufoBtiedth reARRHG RRGePSS OW the
coupl i ng 5@93'?@ en Fe i%@%@w (?herlgt rm?gé. 9 8

via a coupling 53, as described in more detail below. In other embodiments, the

tubing hanger 50 may be coupled directly to the tubing spool 24 orio another

wellhead component. The tubing 52 may be disposed concentrically within the

casing 48, with an annular space 54 defined therebetween. During a cementing

process, cement may be piped down the tubing 52, through a cementing valve

{not shown), and back up the casing 48 in the annular space 54. Cement may



[0023] I n operation, the one-trip tool 28 may be used to run the tubing
hanger 50 into the well head 12, | ock the tubing hanger 50 to the casing
hanger 46, over-pull the tubing hanger 50 to verify that it is |ocked in

pl ace, and cenent t he tubi ng hanger 50 in place within_th head.

Turning t o 8%¥8% a1 i ous conponents of the one-trip Féy%sz\@%m\’ﬁﬂ?zéh enabl e
such functionality are described in nore detail. As discussed above, the
one-trip tool 28 includes the upper tgol portion 40, the | ower tool portion
42, and the energi zing sl eeve 44. The upper tool portion 40 may be coupl ed

thr eadi ng. B8°uH FRBRIHE oA BheroPE e A8 s e e Ibg y . The
upper tool cénaemmfomsawayeﬁﬁ the ad;mg?sabhwomgéhamh@4bomplacé wﬁhl?éeﬁ? V|4 g t he
rot.rusion wer ., t oo in

t hreadi ng 58 an A radi al

conj unct i o¥ells he[aﬂ %‘B‘ieﬂ L@?""H?’E%Q’e‘fﬂgh Rrelsﬁ'éreﬁﬁbeg‘le"tt‘g 1”945'"e%y bl ock axi al
separ at i on egadtibe upaimrtuoantb facinate thedibw of@emant ub?the’éinanlar Spac& sihoul der 66
on the protruys on6 t..th rotru |aI nvvardfrom
Che. Upper PB8eGoGRTEh e Hihitas iyt S0y ki L GRRER o e upper
tool 40 w tehamplephetiiuied dxegiol GWaytlﬁ(ﬂlhdelenepa:Smo@ smndvalgmopes wmchn addi ti on,

nt 18| ol nAih BrUEn ARrey SFaT gt oA SBES. R abBEr end 70 of
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2g$?gglpgzgﬁﬁ E’%’SBS? g\gsg%%l @tlipeggxfzgnt of the energizing ring 84. That is,



9 energizing ring 84 and the |ocking ring 86, respectively, slide past one
another as the energizing ring 84 is noved axially downward, thereby
pushi ng the | ocking ring radially outward. The energizing ring 84 nay be

noved axi al energi zi ng sl eeve 44 of the one-trj| ql
descri bed i %Pgiﬁ%"%‘&igt ail below. Upon initial running-i ﬁcgfuls?%goztogidl ng
hanger 50, the locking ring 86 is in the unlocked position (e.g., radially

inward, in an unexpanded state), with&he energizing ring 84 disposed
axially above the locking ring 86 and the energizing sl eeve 44 disposed

iall b 4 [ at ed FIG 4,
oadi i on e e TRP SR 3hH oo ce d f oo pied 3 1 Sterditod, “Bre “ho enas 68
and 70 o:‘ I The stqepemiarm heoaveNin, tcgmidripmmhjemsisé&eam}odiﬁ theappecandvel y, are
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t he one ri e Cco I N O, 0O engage e
Lounl g SRR ifel oiBovie % et Wb IgndiioRign s, O st S SralTBe Carat ed t o
adv?_ncg thehﬁmqﬁ@ 26ﬂbgthels%vetM%’aﬂmraillyyeldtbmrmaine:iupﬁlélnadiol IpBrtlot(ii dnﬂue tmag/ be |
| e (0] orti ereto an
o el o T sctblEtha of e R’ tfonldg sBaorieing sofi 45 I e oG o crre Tha

upper port iptvs Z0aredintéctr dspieetrived it ieore detell bplo thenshéar pias TBInhayslie" ated by

t he reductipn of th eillu r ion of the
upper ¢ ool EPER & SieFrLe RURTRL PR Syate el Pl Sret5 % ahl TR0 UL he 1 ho

t hr eads 824armby9ifétmantialre&padytofdulalayiothegaged. That is, rot ation of the tool
28 does not further engage the female threads 82 with the nale threads 94
or advance [2025] | oWarthérotie querttip dol 22 incbldas ifaedures té headleibementiafiger 50.
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too does th 1 zin r's disposed
axi al | y abewanteties Cérl‘hﬁ‘ szr togl portign 820 Wik fenmatiee thredsiingg8hanger loGer fost initial |y

run into t |4 e rgi zi ng
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i s al so advaatiedbaix feamdigy thieavhimrﬁﬁ aks 8pneyihewe the same handedness (i.e.,

rotational motion in one direction may advance both threadings 58 and 82, while

rotational motion in the opposite direction extracts the threadings 58 and 82).

[0026] Turning now to FIG. 4, a close-up view of the one-trip tool 28 and the
coupling 53 of FIG. 2 are illustrated. The coupling 53 includes an energizing ring
84 and a locking ring 86 disposed around the tubing hanger 50. In addition, a
complimentary locking slot 88 (e.g., annular groove) is located on an interior
surface of the casing hanger 46. The tubing hanger 50 is coupled to the casing
hanger 46 when the locking ring 86 expands radially into the locking slot 88.
Expansion of the locking ring 86 is accomplished by downward axial movement

of the energizing ring 84. That is, corresponding tapers 80 and 92 on the



di scussed, the tapers 90 and 92 on the energizing ring 84 and the | ocking
ring 86, respectively, nove past one another as the energizing ring 84
noves axially downward. The locking ring 86 is consequently pushed radially
outward by_the energizing ring 84 into the locking slot 88. After the

| ocking ri Wé”f%ﬂ"‘fs§°3?ul |y engaged in the |ocking slot 8ECTHINYIBFAI torque
may be applied to the upper tool portion 40 to shear the shear pins 76.
[0029] Optionally, the one-trip tool 2&® may then be over-pulled to verify
that the coupling 53 engaged properly. Over-pulling may involve exerting an

upward force on the one-trip,tool 28 that is greater than the weight of the
Lubing 52 SNPORIE TRt R Jesking ginogeq respralivly. BUfepAst BURPIGIRT 25 or co.
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vomonent - Woeh et A5 WERETR TS R B SRR 1T no wove
wi t hi n t he unebkddepsbitib? (6\9t,irag@allyhiawaidD ey & usekbaiedi aeprwipeaRs. For exanpl e,
e t od-on ERHBEE M9CELO R0 AR aposriie tREkngl o i ezt prpeling, T ©°
Oﬁrre_nti ng ts{é@\llé’\ﬂhk Idtsﬁeéédﬁmnmavestﬁeog@_ 'fd]ﬂdiS% mh%\sh,dwai_uwiamrm FIG. addi ti gn to
the I nterna CKS suchn .a .Cou 1N cor n e n may e
punped i nt 0 I , the
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(e.g., fluted exterior. 5 flowthrough slots 78, and fluted exterior 80)
may facili @et?{i*‘%”@w/ggfane%fwﬁn back up the wellhead 12. For exanple, the

fluted ext 5 able_c ow axi.all war,d past the
coupling 5@(?(12?{)03%?%&?%@; ﬁ%’?q%ﬁggéa%g’ﬁ%%ﬁu@nﬁé %dég%%éﬁéﬂ&edgqswgpl ace, the
one-trip t hahge286te doaplingt 53 evap thefangagddh @swiistriteddn ERGS. dsand ¢ uBkY. ated i n
FIG 7. Dise ment of the tool 28 fr th bing. hanger 50 nmy be
acconpl i sh%dfp%sg@%taa?r?sosﬁse {']0'} Iﬁ’gt?'F c‘)"()ei%hefépt%o’ E"c'l’l(El s%a'ﬁggésga t Iﬁ%eqﬁ%r“r"'gr"egﬁhr eads 82
I Lom t Pet _rmtieeoneh?'ipant(i; ?@ndm soupdmgﬁts's@m Flmyst. b“éal éngag?@e)mzrgﬁmg e3,di rect i oln of
e rotatign enplo vance .t he P 0 n as previously
doscr i bed. TR BR%Pn é‘gr?%g‘r?eﬁ‘[eg“"éré%"' 2RaTev e Rttt aignoe e B Y1 0
conpl et e t keengizsigadiéavei naxalg doweparde That isvédriud onay ecenid orthe [ 0032] FI G 8

T ustrates, g fhaWeaiRa do @lg. 28 SESMBIRIY RERETSSnd Y LiRkie thihdd 589
thereon may engage the male threads 60 to advance the upper portion 40 with
respect to the lower portion 42, as illustrated by the reduction of the gap 72. In
the illustrated embodiment, rofation of the upper tool portion 40 is conveyed to
the threads 58 and 60 because the threads 82 and 94 are already fully engaged.
That is, rotation of the {ool 28 does not further engage the female threads 82 with
the male threads 94 or advance the lower tool portion 42 relative to the tubing
hanger 50. Rather, the rotational motion is conveyed to the threads 58 and 60 to
move the upper tool portion 40 axially downward with respect to the wellhead 12.
Axial movement of the upper tool portion 40 may be stopped when the lower end

68 of the upper fool portion 40 ahuts the upper end 70 of the lower tool portion 42.



the one-trip tool 28. The tool 28 may be coupled to the hanger 50 via
engagenent of the threadings 82 and 94 (block 102). In addition, the
one-trip tool 28 may be adjusted such that the gap 72 between the upper

tool portign 40 and the |ower tool portion 42 is |arge_en h that the

ener g| zi ng%%‘?%oé\’/@s g’l is not exerting pressure on the eﬁg?&gg’ll?{ﬁfoﬁlng 84.
The hanger 50 may then be run into the well head 12 using the one-trip tool
28 coupled to a drill string 30 (bl ock0104). The coupling 53 may be engaged
to |l ock the hanger 50 into the well head 12 (block 106). That is, torque nmay
be applied he u er tool portion. 40 vi ng.the energizing

ol eove aa 028" S AMRR ey B PR et R £ R ol e HBREERE of "Che
ener gi zi ng p@ftraa\ms) donmegr rhérersebggpéys am  Axcadinglgvwher tﬂxefuppeletooln t he
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overspul'l SRolErastng, i bAG HEnGEns aiell FRPHE. 135 HEVHG 150 1 the
hanger 50 idiscussetatitectdpdry J0rend@2esn theldnefgidiraering Beand)mmllbclgngoﬁ@%s may be
repeated. After.the cou n verified, 2%4 e hanger 50 may be
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coupling 53 was not properly engaged. The over-pull procedure ensures that the

tubing hanger 50 was properly landed in and coupled to the casing hanger 46

before the cementing process is initiated.

[00301  After the tubing hanger 50 is locked in place within the wellhead 12, it
may be further cemented in place. Cementing a wellhead component within the
wellhead 12 ensures that the component will not move within the wellhead 12
during the mineral exiraction process. For example, very high pressures
exceeding 10,000, 15,000, or even 20,000 psi may be exerted on the welihead
components from the well bore 20 (FIG. 1). Cementing the wellhead
components together provides support in addition to the internal locks, such as
the coupling 53. Accordingly, cement may be pumped into the wellhead 12
through the drill string 30 (FIG. 1), the one-trip tool 28, the tubing hanger 50, and
the tubing 52 to a cementing valve (not shown). From the cementing valve, the

cement may be pushed back up the wellhead 12 through the annular space 54.



a lower tool portion coupled to the upper tool portion, wherein the upper
tool portion is axially noveable with respect to the | ower tool portion;
and an energi zing sl eeve coupled to the upper tool portion, wherein the

energi zing sleeve is axially fixed with respect to the portion;
engagi ng a‘i%ﬁﬁ?"ﬁ%&éto secure the tubular within a wel I%B&%%W@%ﬂnmrd
axi al novenent of the energi zing sleeve via rotation of the upper tool

g g pp

portion with respect to the |ower toolliportion in the first direction; and
uncoupling the one-trip tool fromthe tubular via rotation of the one-trip

tool with res t, to the _tubul ar on o osite the first
direction. %%3 ?’r@ef"r‘?f)sd ﬂSWqErPHSF'?nS%t g@%ﬁ%w'g“%%% hrg’fef’ﬁ Supl i ng

conpri ses mﬁllhwddccrm;ﬁbnahtsn(e\garfmm mftertorIsepﬂomgarqrughgs!ctsrmpmahﬂut@d t he
coupling in res se t ward axi nt ..of .t nergi zi ng

sl eeve. e#’f"é 'ﬁg(ﬂ %f’ﬁ@? ﬁ‘ﬁ‘u\% ??c?ﬁﬁ\epgb sgef”e%eagn&u rd axial force
on the t ubtdxamprel thet flutedodaerior 50 mménammm t few agady dpvwacd plastf orce i s

greater th n the vvel ht of the tubular. 4. The nmethod of claiml,
conpri sing érrent into the well head via the one-trip tool. 5. A

e g OWMSF*L%'*ﬁ%%ﬁéﬁ¢°§?mﬁ}r{§?§m%ﬂr B ple AOTRELP %, 1 "
portion conpaliZ8imay be retrieved from the wellhead 12, as illustrated in FIG. 7.

Disengagement of the tool 28 from the tubing hanger 50 may be accomplished

by rotation of the tool 28 to disengage the female threads 82 from the male

threads 94. This rotation may be in the opposite direction of the rotation

employed to advance the upper tool portion 40, as previously described.

Additional components may then be run into the wellhead to complete the

installation and prepare the well for production.

[0032] FIG. 8 illustrates a flow chart of an exemplary process 100 for utilizing
the one-trip tool 28. The tool 28 may be coupled to the hanger 50 via
engagement of the threadings 82 and 94 (block 102). In addition, the one-trip
tool 28 may be adjusted such that the gap 72 between the upper tool portion 40
and the lower tool portion 42 is large enough that the energizing sleeve 44 is not
exerting pressure on the energizing ring 84. The hanger 50 may then be run into
the wellhead 12 using the one-trip tool 28 coupled to a drill string 30 (block 104).
The coupling 53 may be engaged to lock the hanger 50 into the wellhead 12
(block 108). That is, torque may be applied to the upper tool portion 40, thereby
moving the energizing sleeve 44 in an axial downward direction. Axiél downward
movement of the energizing sleeve 44 may then apply an axial downward force
on the energizing ring 84, which in turn pushes the locking ring 886 radially
outward to engage the locking slot 88. After the coupling 53 is fully locked, the
shear pin 76 may be sheared by applying additionai torque to the upper tool
portion 40 (block 108). An over-pull force may then be exerted on the hanger 50,
for example, by pulling on the drill string 30 with a force greater than the weight
of the tubing 52 extending from the hanger 50 (block 110). If the hanger 50 is

properly locked in place, the over-pull should not move the hanger 50 within the



a first male threading configured to be engaged with the first female
t hreadi ng; and a second fenal e threadi ng; and an energi zi ng sl eeve coupl ed
to the upper tool portion and di sposed concentrically about the upper tool

portion an he | ower tool portion; wherein: the first and second fenale
t hr eadi ngs%ﬂéatgwf"f?g”sarre handedness; the upper and | ownet T?'{%?lg’g@g%li ons are

configured to nove axially relative to one another via rotation of the
upper tool portion with respect to thd2l ower tool portion; and the
energi zing sleeve is configured to nove axially with respect to the | ower

o0l PO LY QRHBED 1 G PRl 81 ROGLET B A LT e PERARE! 0.0,
the upper tmotespondy rebsated.nhitgtihe dotiplingesciaisitieed verfieal, thd hdngst 50 ng. 7.
e e o b EEh AP sl < Ra MHIEBLE S LR B ST ) 1
The m ner al2gemby tehiterdisygbgsd (k. vlaaiotation of thertosl 28ngtht leepdaibarhar . 9. The
Coupl { ng RSB RgtbeeT eCheliedd TRabBebATar Wi thi n o vel | head and
conf i gur ed [58339 € W?egt‘ﬁg i%nﬁgnemgy%[e%héée%blgltc? (\?gr?dus modifications and

alternative forms, specific embodiments have been shown by way of exampile in

the drawings and have been described in detail herein. However, it should be

understood that the invention is not intended to be limited to the particular forms

disclosed. Rather, the invention is to cover all modifications, equivalents, and

alternatives falling within the spirit and scope of the invention as defined by the

following appended claims.



10. The mneral extraction systemof claimb5, wherein the energizing sleeve
is configured to engage a coupling internal to the mneral extraction
systemto secure a first well head conponent to a second wel | head conponent.
WO 2010/ 088037PCT/ TJS2010/ 020821 15 11. The mineral extraction s stem of
claimb5, wiE? 2 H0REE upper tool portion conprises one SFISr R vERPA grooves
on an exterior surface thereof. 12. The m neral extraction system of claim
5, wherein the upper tool portion conpBi ses one or nore generally axial
bores through an exterior wall thereof. 13. The mneral extraction system
of claimb5, wherein a wall of the energizing sleeve conprises one or nore
slots to enable fluid flow therethr GUgMIS 14. A mi neral extraction system
conprising: a coupling configured to secure a tubular within a wellhead,

t he coupli 1g corrprl sing: a locking ring configured to be di sposed around

t he tubul arT andAteetbegh &RBPPFEAY'al |y outward fromthe tubular into a | ocking

sl ot w thin thecylihdadfe-tdNtbobtd £RBLIEI FibF6tatibr8f 158 Kol Aith @ekpett fae di sposed
axi ally above the | ocking ring around the tubular and to exert an outward

radial force on the th%&lﬁ“ﬁ’@ in & it direptigni whergip\ihRarettriPdo@rioAtPriges:t he
ener gi zi ng ring; andn upper tool portion;

a lower tool portion coupled to the upper tool portion, wherein the
upper tool portion is axially moveable with respect to the
lower tool portion; and

an energizing sleeve coupled to the upper tool portion, wherein the
energizing sleeve is axially fixed with respect to the upper
tool portion;

engaging a coupling to secure the fubular within a wellhead by downward
axial movement of the energizing sleeve via rotation of the upper
tool porion with respect to the lower ool portion in the first
direction; and

uncoupling the one-trip tool from the tubular via rotation of the one-trip tool
with respect to the tubular in a second direction opposite the first

direction.

2. The method of claim 1, wherein engaging the coupling comprises outward
radial movement of a locking ring component of the coupling in response
to the downward axial movement of the energizing sleeve.

3. The method of claim 1, comprising exerting an upward axial force on the
tubular via the one-trip tool, wherein the upward axial force is greater than

the weight of the tubular.

4. The method of claim 1, comprising pumping cement into the wellhead via

the one-trip tool.

5. A mineral extraction system, comprising:

a one-trip fool, comprising:



a one-trip tool, conprising: an upper tool portion configured to be secured
to adrill string and conprising a first threading portion; a | ower tool
portion configured to be secured to the first threading portion of the
upper tool rtion via a second threading portion and configured to be
secured to‘ﬁﬁ@"WW§ﬁVar via a third threading portion; éﬁ”@ﬁ%P&@%@Hg sl eeve
coupled to the upper tool portion and configured to exert an axial downward
force on the energizing ring of the cddpling to inpart the axial downward
novenent to the energizing ring, thereby expanding the | ocking ring

radially outward into the locking slot; . 16 _wherein; the | ower tool portion
Is configured to be %Wé&oofBOQ'ﬂ%C?WB{ﬁ"?ﬂ a\]ﬁfsé?%?lgiﬂfr%é?%‘ the | ower tool
portion wth r £ bpec tool portitre covapiisead conponent in a first direction;

e pper Lo0l pOr Ll O 1 & AR S RGREA 105 bbb ko
female threading; and
a second female threading; and
an energizing sleeve coupled to the upper tool portion and
disposed concentricaily about the upper tocl portion and the
lower tool portion;
wherein:
the first and second female threadings have the same
handedness;
the upper and lower tool portions are configured to move
axially relative to one another via rotation of the upper
tool portion with respect to the lower tool portion; and
the energizing sleeve is configured to move axially with
respect to the lower tool portion when the upper tool

portion is rotated with respect to the lower tool portion.

6. The mineral extraction system of claim 5, wherein the upper tool portion is

configured to be coupled to a drill string.

7. The mineral extraction system of claim 5, wherein the lower tool portion is

configured to be coupled to a tubular via the second female threading.
8. The mineral extraction system of claim 7, comprising the tubular.

9, The mineral extraction system of claim 8, wherein the tubular comprises a
coupling mechanism configured to secure the tubular within a wellhead

and configured to be engaged by the energizing sleeve.

10.  The mineral extraction system of claim 5, wherein the energizing sleeve is
configured to engage a coupling internal to the mineral extraction system

to secure a first wellhead component to a second wellhead component.



with respect to the Iower tool portion in the first direction; and the
energi zing sleeve is configured to nove in a downward axial direction via
rotation of the upper tool portion with respect to the |ower tool portion
in the fir irection. 15. The m neral extraction systemof claim 14,
wherein thg’{’%go 0’&4'35 tool is configured to be unsecur ed FrEM PR3 ubul ar
via rotation of the one-trip tool wth respect to the tubular in a second
direction opposite the first directiond 16. The mineral extraction system
of claim 14, wherein the one-trip tool conprises one or nore axial grooves

on an exterjor rface_of the u r.togl. portion .17. Th I ner al

oxt ract on st e BRpidredion GREM.bHimES ineh 1 vnnst el es one o
nore general |y axnpilisebanhesriure dgihl groowst @t aroextaddrisuefhicd theragpper t ool
portion. 18. The mineral extraction systemof claim14, wherein the

one-trip tagl c Ll r : energi zi ng
sl eeve. 1;)&19. X@&:@%@&@g%@ﬂ %P{r?g" ﬁp@%@i%%&@%@e%ﬁ E)O%! B%rltﬂg%onf I gured
to be coupl ed tgomaprisgsidnaror amule genkrally axdal hiorgs, thidugh amesxteriopwalbol

conpri si ng:

thereof.
13.  The mineral extraction system of claim 5, wherein a wall of the energizing

sleeve comprises one or more slots to enable fluid flow therethrough.

14. A mineral extraction system, comprising:
a coupling configured to secure a tubular within a welthead, the coupling
comprising:

a locking ring configured to be disposed around the tubular and to
expand radially outward from the tubular into a locking siot
within the wellhead; and

an energizing ring configured to be disposed axially above the
Jocking ring around the tubular and to exert an outward radial
force on the tocking ring via axial downward movement of
the energizing ring; and

a one-trip tool, comprising:

an upper tool portion configured to be secured {o a drill string and
comprising a first threading portion;

a lower tool portion configured to be secured to the first threading
portion of the upper tool portion via a second threading
portion and configured to be secured to the tubular via a
third threading portion;

an energizing sleeve coupled to the upper ool portion and
configured to exert an axial downward force on the
energizing ring of the coupling to impart the axial downward
movement to the energizing ring, thereby expanding the

locking ring radially ocutward into the locking slot;



an upper tool portion configured to be coupled to the drill string; a | ower
tool portion coupled to the upper tool portion and configured to be coupled
to the tubular; and an energi zing sleeve configured to engage a coupling to

| ock the tubular in place within the well head; wherein: t ool
portion iswéb{?ﬂﬂ"@ﬁo"’l?o the lower tool portion via a fi r;gtrﬂﬁ?og%ﬁ% havi ng a

first handedness; the |l ower tool portion is configured to be coupled to the
tubul ar via a second threadi ng havingl6he first handedness; the energizing
sl eeve is coupled to the upper tool portion such that rotation of the upper
tool portion with reagc?crtr to the lower tool portion produces axial novenent
of the energizing sl W th respect to the |lower tool portion; and the
upper tool portion and the lbewenol molionpiercohfigured & isosdougidrtednd o be only
partially threaded together wfign,tig bl Hind fowefToch BbRoh Wil | Nead.
respect to the wellhead component in a first direction,
the upper tool portion is configured to be secured to the
lower tool portion via rotation of the upper tool portion
with respect to the lower tool portion in the first
direction; and
the energizing sleeve is configured to move in a downward
axial direction via rotation of the upper tool portion
with respect to the lower tool portion in the first

direction.

15.  The mineral extraction system of claim 14, wherein the one-trip tool is
configured to be unsecured from the tubular via rotation of the one-trip tool

with respect to the tubular in a second direction opposite the first direction.

16.  The mineral extraction system of claim 14, wherein the one-trip tool

comprises one or more axial grooves on an exterior surface of the upper

fool portion.

17.  The mineral extraction system of claim 14, wherein the one-trip ool
comprises one or more generally axial bores through an exterior wall of
the upper tocl portion.

18.  The mineral extraction system of claim 14, wherein the one-trip tool

comprises one or more slots through a wall of the energizing sleeve.
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19. A method, comprising:
providing a one-trip tool configured tc be coupled to atubular and a drill
string, the one-trip tool comprising:
" an upper tool portion configured to be coupled to the drill string;
a lower tool portion coupled to the upper tool portion and configured
to be coupled to the tubular; and
an energizing sleeve configured to engage a coupling to lock the
tubular in place within the wellhead;
wherein:
the upper tool portion is coupled to the lower tool portion via
a first threading having a first handedness;
the lower tool portion is configured to be coupled to the
tubular via a second threading having the first
handedness;
the energizing sleeve is coupled to the upper tool portion
such that rotation of the upper ool portion with

respect to the lower tool portion produces axial
movement of the energizing sleeve with respect to the
lower too! portion; and

the upper tool portion and the lower tool portion are
configured to be only partially threaded together when

the tubular is run into the wellhead.



