1 POSITI VE LOCKED SLI M HOLE SUSPENSI ON AND SEALI NG SYSTEM W TH SI NGLE TRI P
DEPLOYMENT AND RETRI EVABLE TOOL CROSS REFERENCE TO RELATED APPLI CATI ON
[0001] This application claims priority to U S. Provisional Patent
Application No. 61/1 53,1 89, entitled "Positive Locked Slim Hol e

Suspensi on WP AM1G8RI8 g Systemwith Single Trip Depl oy neiT/EHOI0/0481) evabl e
Tool ", filed on February 17, 2009, which is herein incorporated by
reference in its entirety. BACKGROUND {0002] This section is intended to

i ntroduce the reader to various aspects of art that may be related to
various aspects of the present invention, which are described and/or

cl ai nred bel oW, |di ng t he
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understood that these statenents are to be read in this Ilght and not as
adni ssi ons @koBsi MEFERENCE QPREARTED! APPAcARSECi ated, oil and natural gas

have a profound effect on nodern econom es and societies. |ndeed, devices
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instance, oil and natural gas are used for fuel in a e variety of
vehi cl es, sWeF14$3daPsentitled pPesiive Lasked Slimdinde Buspensipe anffeliingr, oi | and
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electricity, and to manufacture an astoni shing array of everyday products
[ 0004] I n or4®8P. whichrischerein dncgenpeated fyrrefeanpe imtteiedirely esour ces, conpani es
often invest significant anounts of tine and noney in searchl ng for and
extracting oil, natural gas, and other subterranean resources fromthe
earth. PartlBAGKSHQIJNJDnce a desired resource is discovered bel ow the
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of f shor e depiethdi mgy ba rd¢lated 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] As will be appreciated, oil and natural gas have a profound effect on
modern economies and societies. Indeed, devices and systems that depend on
oil and natural gas are ubiquitous. For instance, oil and natural gas are used for
fuel in a wide variety of vehicles, such as cars, airplanes, boats, and the like.
Further, oil and natural gas are frequently used to heat homes during winter, to
generate electricity, and to manufacture an astonishing array of everyday

products.

[0004] In order to meet the demand for such natural resources, companies
often invest significant amounis of time and money in searching for and

extracting oil, natural gas, and other subterranean resources from the earth.
Particularly, 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



2 location of a desired resource. Further, such systens generally include a
wel | head assenbly through which the resource is extracted. These wel |l head
assenblies may include a wide variety of conponents, such as various
casings, valves, fluid conduits, and the like, that control drilling and/or
extracti on VOPer&PIeHs. [0005]In a mineral extraction syRATEMR20100208%0
desirable to have as large a "hole" as possible. That is, the larger the
output fromthe well and the equi pnentgall owi ng extraction fromthe well,
the faster the m neral can be extracted fromthe well. However, equi pnent
used duri ngi operation of the mneral extraction system such as nandrels,

t ubi ng st rilPRASON 2ha desiEedesyEsant EWrthanstuchIsyslets agharaly #15898i%n equi pnent,

occupy spaGglhdad Beschhethtdugh ihidhomk redtiinsd is@xirhdtaddenddaakelhesdi ves the
tubing string. To maxim ze output fromthe well, it nay be desirable to use

as nuch ar EgSPPIERMBORFIUdR d4ide yariaty aheRnnesepiss §Hah @ Ya5iPus C8wngs t he

mneral . [ QRREL AN Eoriad, [and tNO ke, e leahthd| REINAGRAA/BH Extrdctid Ng strings or
ot her equipnent, it is desirable to mnimze trips down the "hole," as each

trip into &M8aYAS-of the wel | head systemto run tubing strings or other
equi pnment adds tinme and cost to the setup, eration, and mai nt enance of

t he ni ner all9%88]y adh AIRNETPL exrRCtQR, PYStRSR. it §cﬂ‘?§i W FPIVF 2sIPIgER helfUI r es

mul tiple traisq*;bséisngrnfaoIs,eiheu@rgiamba:lutpualfrdmhe hRIRYE thdequisthériment’. BRI EF
DESCRI PTI ON OF THE, DRAW NGS [ 0007] Vari ous features, aspects, and advant ages
r

of the pre¥RYVINY RXEAtOB TR Me Wl diedagiet therminpigh Fat BB & Tacks o %% 1 owi ng

detai | ed de@sir i HweRBr, ichuibR@At WssduuTiRh penfien loPtHehfinaes exRanyi ng figures in
whi ch |i ke characters represent |ike parts throughout_ the fi %ures, wher ei n:
[ 0008] FI G SYSted. gugf) 8t Ragirglsr bingrsfiings; pOd theaqsseciated;ipgtaliation 2pd act i on
system in aggpsridRRCadridht, adtcBPP SSHEB R theObork RE tHR! RWE Mead NN EMRENGO Mat

receives the tubing string. To maximize output from the well, it may be desirable
to use as much area of the bowl, head, orflange as possible for flow of the

mineral.

[00086] Additionally, when installing mandrels, tubing strings or other
equipment, it is desirable to minimize trips down the "hole," as each trip into and
out of the wellhead system to run tubing strings or other equipment adds time
and cost to the setup, operation, and maintenance of the mineral extraction
system, Further, some equipment often requires multiple trips "down hole" to

install and/or remove the equipment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] 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:

[0008] FIG. 1is a block diagram that iliustrates a mineral extraction system in

accordance with an embodiment of the present invention;



3 [O009]FIG 2 is a perspective view of an assenbled tool that provides a
single trip installation and retrieval of a mandrel into a well head
assenbly in accordance with an enbodi nent of the present invention;
[0010]FIG 3 is an exploded view of the tool of FIG 2, an anti-rotation
ring, and ¥OWHHsdHEn ring in accordance with an enbodiPFEAS2ZHHOIORY present
i nvention; [001 1]FIG 4 is a cross-section of the expl oded view of the
tool taken along line 4-4 of FIG 3 irmgaccordance with an enbodi nent of the
present invention; [0012]FIG 5 is a cross-section of the inner sleeve of
the tool taken along line 5-5 of FIG 4 in accordance with an enbodi nent of
t he presentd000qy entFi®re is[ORRISISCiVG vigw| o ag asperskied &dl ithah PEVIMERE@ | nner sl eeve

of the toolgakfp ikkdatord bAErdkidalbf & hEnadi inb 26eMdasRembiyhnan embodi ment

of the present 1nhvention;
accordance with an embodiment of the present invention;

[0010] FIG. 3is an explodéd view of the tool of FIG. 2, an anti-rotation ring,

and a hold down ring in accordance with an embodiment of the present invention;

[001 1] FIG. 4 is a cross-section of the exploded view of th_e tool taken along

line 4-4 of FIG. 3 in accordance with an embodiment of the present invention;

[0012] FIG. 5 is a cross-section of the inner sleeve of the tool taken along line

5-5 of FIG. 4 in accordance with an embodiment of the present invention;

[0013] FIG. 6 is a cross-section of the inner sleeve of the tool taken along line

6-6 of FIG. 4 in accordance with an embodiment of the present invention;

{0014] FIG. 7 is a top view of the inner tubular member of the tool in

accordance with an embodiment of the present invention;

[0015] FIG. 8 is a top down view of the anti-rotation ring of the tool in

accordance with an embodiment of the present invention;

[0016] FIG. 9 is a perspective view of the mandrel that may be installed in
the wellhead assembly by the tool of FIGS. 2-8 in accordance with an

embodiment of the present invention;

[0017] = FIG. 10is a cross-section of the partially assembled tool, the hold
down ring, and the mandrel in accordance with an embodiment of the present

invention;

[0018] FIG. 11is a cross-section of the assembled tool in preparation for
installation of the hold down ring and the mandrel into a wellhead assembly in

accordance with an embodiment of the present invention;

001 9] FIG. 12 is a perspective view of the assembled tool, the hold down ring,
and the mandrel prior to insertion into a wellhead assembly in accordance with

an embodiment of the present invention;



[0014]FIG 7 is a top view of the inner tubular nenber of the tool in
accordance with an enbodi nent of the present invention; [0015]FIG 8 is a
top down view of the anti-rotation ring of the tool in accordance with an
enbodi ment of the present invention; [0016]FIG 9 is a perspective view of
t he mandr eWVQ M39/0%28$ be installed in the well head asseMyI{USERI0PNEI0 ool of
FIGS. 2-8 in accordance with an enbodi nent of the present invention;
[0017]FIG 10 is a cross-section of the partially assenbled tool, the hold
down ring, and the mandrel in accordance with an enbodi nent of the present
I nvention; L0018 JFIG 11 is a cross-section of the assenbled tool in

prepar at i o992 | FiE.ald danicth insertionof s t@old B\RMald A fibo efetheandrel into a

wel | head asgaiipd el :&o%ﬁéﬁh@é’d‘%@sé%ﬁhh irPEccBRIRALE DRA tanUmbddfnddt &8 Bt
invention; [001 9]FIG 12 is a perspective view of the assenbled tool, the

hol d down rﬁffﬁ?@”t BMeNtioRe mandrel prior to insertion into a well head assenbl y

I n accordance wth an enbodi nent of the present invention;
[0021] FIG. 14 depicts landing of the hold ring into a tubing hanger of the

wellhead assembly in accordance with an embodiment of the present invention;

[0022] FIG. 15 depicts rotation of the tool to engage the hold down ring into
the tubing hanger of the wellhead assembly in accordance with an embodiment

of the present invention;

[0023] FIG. 16 depicts the installed hold down ring and removal of the tool

from the mandrel in accordance with an embodiment of the present invention;

[0024] FIG. 17depicts installation of a second mandrel and hold down ring in
the wellhead assembly in accordance with an embodiment of the present

invention;

[0025] FIG. 18 depicts two hold down rings and mandrels installed in the

wellhead assembly in accordance with an embodiment of the present invention;

[0026] FIG. 19 depicts insertion of two backpressure valves into the mandrels

of FIG. 18 in accordance with an embodiment of the present invention;

[0027] FIG. 20 is a perspective view of three mandrels installed in a wellhead
assembly with the blowout preventer removed in accordance with an

embodiment of the present invention; and

[0028] FIG. 21 is a block diagram of a process of operating the tool and
installing a hold down ring and a mandrel in accordance with an embodiment of

the present invention.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[6029] 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



4 [0020] FIG 13 depicts insertion of the tool, the hold down ring and the
mandrel 36 into a well head assenbly in accordance with an enbodi nent of the
present invention; [0021]FIG 14 depicts landing of the hold ring into a

t ubi ng hanger of the well head assenbly in accordance with an enbodi nent of
t he presentWVQeMms2i8n; [ 0022] FI G 15 depicts rotati on FCTUNRIPBYPIO 0 engage
the hold down ring into the tubing hanger of the well head assenbly in
accordance with an enbodi nent of the pyesent invention; [0023]FI G 16
depicts the installed hold down ring and renoval of the tool fromthe
mandrel in accordance with an enbodi ment of the present invention;

[ 0024] FI G. bemgegibed 5n thestrecifigatioon ibshoyldse apriesieiad that im@ hold down ring in

the vel | head,ASSREMR! o shi sAGF 24t8RNMBIeMehtatian SRR BRBheingt HaiRiRS ENt

i nvention;
project, numerous implementation-specific decisions must be made to achieve

the developers' specific goals, such as compliance with system-related and
business-related constraints, which may vary from one implementation to another.
Moreover, it should be appreciated that such a development effert 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.

[0030} Certain exemplary embodiments of the present technique inciude a
system and method that addresses one or more of the above-mentioned
challenges of installing equipment in a mineral extraction system. As explained
in greater detail below, the disclosed embodiments include a suspension and
sealing system having a single trip deployment and retrieval fool. The tool
inciudes an assembly having multiple independently transiatable and rotatable
‘members. The tool may include an inner tubular member and an inner sleeve.
The inner tubular member is disposed inside the inner sleeve. In a first position,
the inner sleeve may freely rotate around the inner tubuiar member. In a second
position, the inner tubular member may engage protrusions of an anti-rotation
ring rotation coupled to the inner sleeve, such that rotation of the inner sleeve
causes rotation of the inner fubular member. An outer sieeve may be coupled {o
and disposed over the inner sleeve. The outer sleeve may be coupled to a hold
down ring, and the inner tubular member may be coupled to a mandrel to install

the hold down ring and mandre! into a wellhead assembly.

[0031] FIG. 1is a block diagram that illustrates an embodiment of a mineral
extraction system 10. The illustrated mineral extraction system 10 can be
configured to extract various minerals and natural resources, including
hydrocarbons (e.g., oil and/or natural gas), or configured to inject substances into
the earth. In some embodiments, the mineral exiraction system 10 is land-based
(e.g., a surface system) or subsea (e.g., a subsea system). As illustrated, the

system 10 includes a wellhead 12 coupled fo a mineral deposit 14 via a well 16,



[0025] FIG 18 depicts two hold down rings and mandrels installed in the
wel | head assenbly in accordance with an enbodi nent of the present

i nvention; [0026] FIG 19 depicts insertion of two backpressure valves into
the mandrels of FIG 18 in accordance with an enbodi nent of the present

i nventi on; WYOMI¥PISR1E 20 is a perspective view of thre@CGHIFINEPHSNst al | ed
in a well head assenbly with the bl owout preventer renoved in accordance

wi th an enbodi ment of the present invemtion;, and [0028]FIG 21 is a bl ock
di agram of a process of operating the tool and installing a hold down ring
and a mandrel in accordance with an enbodi nent of the present invention.
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descri bed enbodi mrents are onl exen}él ary of present invention.
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[0032] The wellhead 12 typically includes 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, provide for reguiating pressure in the well
16, and provide for the injection of chemicals into the well-bore 20 (down-hole).
in the illustrated embodiment, the wellhead 12 includes, a tubing spool 24 (also
referred to as a tubing head), a casing spool 25 {also referred to as a casing
bowl), and a hanger 26 (e.g., a tubing hanger 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 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 18
and/or the wellhead 12. In other embodiments, 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. After installation or retrieval of a component,
such as a tubing hanger as described below, a "Christmas tree" may be installed

onto the tubing spool.

[0033] A blowout preventer (BOP) 31 may also be included, either as a part of
the tree 22 or as a separate device, The BOP may consist of a variety 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.
Further, the BOP 31 may provide fluid communication with the well 16. For
example, the BOP 31 includes a bore 32. The bore 32 provides for completion
and workover procedures, such as the insertion of tools (e.g., the hanger 26) into
the well 16, the injection of various chemicals into the well 16 (down-hole), and
the like.



5 be described in the specification, it should be appreciated that in the
devel opnent of any such actual inplenentation, as in any engi neering or
desi gn project, nunerous inplenmentation-specific decisions nust be nade to
achi eve the develogers specific goals, such as conpliance with

syst em r el AYQPLYMG2Busi ness-rel ated constraints, whi ch FERIFSIAPA20800m one

i npl emrentation to another. Moreover, it should be appreci ated that such a
devel opnent effort m ght be conplex armd time consum ng, but would
nevert hel ess be a routine undertaking of design, fabrication, and

manuf acture for those of ordinary skill having the benefit of this

di scl osur e.[0§3b30]TE8 R SREEE AH IPERV{Fes RoRrseiehs BHF 8 he YRGSt echni que

include a sysite BG4 IREOEE rhalt coMPONERS 95 aARNRIURKF sTBded SHsubiBe
above-nenti oned chal | enges of installing equipnent in a mneral extraction

system As r@’ﬂ?ﬂahﬁ’ﬁ@&“qrhsﬁﬁ%t@rthﬁﬂéﬁ &”Ifr%ﬁﬁ\ﬂﬁshoﬁvﬁﬁ‘??b%ﬁ’@céc%nbodl ment s

include a sysBRNSIHRNUBAG spER 2k NELIFIES LLIbIAG \SpBE Hors BANTTRe tubing #ﬁl@l’ oyment and
retrieval tool. The tool 1ncludes an assenbly having nultiple independently

trans| at ablROraAHcPBEsEA5I% enaRien drid, CWH‘%”W“@B?" WﬁeﬁH@d@”&ﬁzﬁﬁﬁer t ubul ar

menber and ygdwkiNAET Tﬁuse‘?r\@tubmﬁ%pbélrkﬁﬁe Bw%yadrom&fesé $o HESRASRHL | nsi de the
i nner sleeve. In a first ﬁos ition, the inner sleeve may freel rotate

around the 20 ReyarPupGraple R4 WOIKAT RroseRuseRy pOSPENIS, cORmBORgiiferat ubul ar

menber may RWAABWR tOtHeURIAES b aAd daPbdeu’ At iuﬁiﬁgrépﬂg tkcpé 3k k@Begioupl ed to
the i nner sleeve, such that rotation of the inner sleeve causes rotation of

the inner taiifoe well bered: to jmipchehemicals devwe-haigy theuspanhiools davndhe. di sposed

over the inpesrisleagys doWhforULAH ti&d R@ve may be coupled to a hold down ring,
and the inner tubular menber nmay be coupled to a mandrel to install the

hol d down ripaus) anchswINBE @bprlebibRda thsakdinesd 2@$ﬁ@l7$linihm EROAIGFIG 1 is a
bl ock diagramthat illustrates an enbodi nent of m neral extraction system

10. The il IRETHESed HERAPRIP: BR W] RADA0 %t‘%dfoprﬁﬁﬁﬂ”%t BbPfEEHr ed to

extract varioqu® gbuRed pérSsqaBk Rak (FSH), tha SREEe 55,0001 PEL dhaer thuele@mar bons
(e.qg., oil and/ or npat ur al cgca or conI )gured to.i %eg gWrbstances into the
A €

earth. In <HREPRABEH Reht 19 "HEPTR| SRacHol, By Y889 and- based

(e.g., a SUﬁétﬂhﬁﬁismysﬁlﬁiﬁ)asqjiangéﬁsﬁﬁnﬂl%lsgeeal LS m&etﬁ)oonﬁsl arldl ustrated,
the system 10 i.ncl ude wel | head 12 coupl eaéto a mne 05|t 14 via a
wel | 16, de%@ﬁé?%w?'ﬁéaméf’ie"f@ & A gAY FIaFF‘eS'E?p'mS‘%FEF%r&QE' Cand a

wel | -bore 2fe fiddenyvptdsberas onuigs movatiBug etiRE ahl )Chiarmelsutﬂﬁﬁjgﬁodt&héle di anmet er
hub that is di sFosed at the ter:Pé)natl

| - bor wel | head
housi ng 18 BB gaEcHiy) sysfn J &ﬂsﬁ'ﬁ"%ftr‘? H'&S\ﬁé?(} ﬁ@'é‘%?r%’? g ttﬂe"QNel | 16.
[ 0332] Th?e viRinhredictading myaﬁgegﬁlsl typga;aw | dikghesedTuithih ﬂhﬁwﬁﬁéﬁ@ nﬁrtb 3eéd1at1 GCOEt rol
an regu ate activyities an naition aSSOCIl a W t t or
oot o S B, e sRaguEaahe PAL PAG. Bau e Vs Ak B seal s Chat
route pr O_deyﬁﬁhum Bia’lftﬁll guiﬁ,r@mmm wifﬁcmeﬁalandep@ﬁkq. e, hamgﬁl;/ﬂ&'i&}cfuﬁés Iregul ating
pI‘ESSUI‘EInt e an VI or t | ction.o e cas Into
the wel | - bt 'éa”§6¥\?%v9i?-‘h%}| "é(g‘?“%ﬁgh"f’ﬁ@‘ I’ﬁ GOt &f E{?%E?B%rd?%ﬂﬁ hhaE‘ Nyel | head
12 incl udesmidg%d:mrbd:mtuarpaﬂdh tﬁﬁtdb&igsébd’oebﬁérﬁchnHQh@Wem bbrzong head) , 26a(
casi ng spoo eferred to as a c er e.g.,
S b b s ndfe, hies 20 ar ol oy Faaiea Hafibt el et AR aoe ! por
devi ces t hatgasatedcoupl ed to the wel |l head 12, and devices that are used to

assenbl e and control various conponents of the wel | head 12. For exanple, in
the illust r[am:mjl enhomﬁndmhtf&ﬁ rhéyebesg@tmdd)!obm i dies tuhing asplool2B! @uﬂmended from

a drill strin ert.aj arunnln

Fool that i<eogaarad EThsEh Pof TS aliBing tfie S et LarPiistl e | 16"
and/ or the tmedolldne&@ Iﬂl@rloﬂdif tid hubingespood2yrentasingspodl Hs::fsthm ﬁvaureaaystens the
tool 28 may |ncg)ud a devi rﬁ nded r.and/ or w% t he

hor | hood 1Pl B Bt B e SR seai D Ty BRI BLoe REUFOHD) | ati on or
ret ri eval ofinerat exipetentystans ho &s regulatdbiivig) phasges aas ﬂdescnn ok bel ow, a

"Chri st mas énﬁt?o%lmen?y tHe tub?nsgt é’:}aloloFgél chglgg tsggoltng%]@ ha r%er 28 may be



[ 0033] A bl owout preventer (BOP) 31 may al so be included, either as a part
of the tree 22 or as a separate device. The BOP may consist of a variety of

val ves, fittings and controls to prevent oil, gas, or other fluid from
exiting the well in the event of an unintentional release of Eressure or an
over pr essuMO a¢ep62Bon. Further, the BOP 31 may provi d€CTUSHEREH/uNi cat i on

with the well 16. For exanple, the BOP 31 includes a bore 32. The bore 32
provi des for conpletion and workover @ ocedures, such as the insertion of
tools (e.g., the hanger 26) into the well 16, the injection of various
chemcals into the well 16 (down-hole), and the like. 7 [0034] The tubing
spool 24 prageptad4do recaig enliiple Madisispd and tupipg; tingsy Hawexek @B ng spool 24 is

one of MaNYLGRERANSENE, e 1Mt HisBlsceidnar aredlof e fiBRE sPbolSisalr extraction
system 10 that is run froman offshore vessel or surface system The tubing

spool 24 i Ferin@EROH 26uBMhigCrepwvinerifieuity of instading ByIRJe RR5EICIH8E 8734 connect s
(e.g. enat?ﬂltﬁﬁg gﬂ'th‘é@ a%m' r@%ﬁzl‘uﬁ;nurﬂfersiﬁﬁﬁé‘)mtﬂtm’e 213 %t&%eanéhhbm wel | 16.

Thus, the tub |ng1 bor e rovi de access to the wel bore 20 for

vari ous coﬁﬁ%’ﬂ‘i’bri‘%rfdﬁ%&%ﬂ”ufﬁﬂi@é’ﬂmd'"m o ihenpeent éﬂ‘!ﬁ'ﬁﬁﬁéh@ts can be
run down t%ré\hﬁ‘es"’f@ll LA GhslAafd ofiths RRsHRIFLI @6“r"‘§sﬁ1§l@'tﬁ|9 |r§d)91@| bore 34 to

seal -off the well bore 20, to inject chem cals down-hole, to suspend tools
down- hol e, weliheask assegiyt Hol s down-hol e, and the |ike. [ 0035] As will be

appreciated, the well bore 20 may contain el evat ed pressures For exanpl e,
the wel | bdP®0 kG- ?n%ﬁ@eepﬁ?t%mef ahembeslipent of 8p aseemPBd iR per square

inch (PSI) 40tth‘§ttpr@0fc§‘e%egsﬁ@eQ@@meﬁiIatloﬂ@{&@trkbﬁtof%ﬂa@dﬁﬁﬁﬁdln@mgoo PSI .
Accordingly, mneral extraction systens 10 er’ré)en%)% vari ous nechani sms, such

as hanger s, WeHpgady a3semblye i - sAs B IndiE- 3dN% &8 Bkt #INCHES RBgul at e t he

wel | 16. FQine® Xl Sneritbed 3> (@Rd a\fﬁhN@Sanamas)emr@ytﬁféaa@4aegulaate the flow
and pressures of fluids in variaous bores and channel s throughout the

mi neral extaaea] 887! 4§sAsipxpisinetdirthen Selawe the threads I4f‘l9§%'|?|%t“@dtuﬁ%iﬁber 26

(e.g., tubimémban@eas 1 meRdrkNgs. NANORE) 40 Mchdéd §3blitér diesROsS . g bhi n t he
wel | head 12 to secure tubi ng and casi 2'% su ended in the wel |l bore 20, and

to provi de 5 AAUEYaNGhATY IBDET LeVEMPr JINErQURT FlecH R & 09 "8 i ons, and t he

like. The haggey- s%eung.ldudesnsa5tlanrg@routaersee\%84s Radisceydrmpaied ttbr ough the
center of the hanger and isin communi cation with the tubing

spool .bore fsgﬁ“aenene[ PaMoRe| Rolty G dha Gecyse dhes ptaissIpeYe Hblole BWenhyeaNed 34 may

mani f est tfyoougbthbhemwdnheﬁedsarawsfpumtorraﬁgu{het edtableOBSChe BNGeel 36 may
be seated and | ocked in the tubi n%dcs) ool 24 (or the casi n%&e{l)ool 25) to

i nstal | and'sgti&pegryresthe s lesye IgRgieeeYs mPo lERtMEE 589YD P sol at e t he

interior ofindiltRest4migper pHa6H 584%ating @asdtGd RMidter? STHY udpee pueibh lBead assenbl y
12 frompressure. Sim|lar seali nlg devi ces mé% be useg t hr oughout m ner al
2 |“ﬁ?rH°’bPé

ext ract i on RE44esnan qipchpentapriptde UVakatEimMows. I n sone
embodi ment S[C)O")IStj"e tF"Ilg g% y expllodeé view ast an eml%)domen% of tﬁengopw803|t:oned may be 8-

above a hold down ring 56 and an anti-rotation ring 58. The anti-rotation ring 58
includes one or more protrusions 60. Although the hold down ring 56 is shown
as two sections, it should be appreciated that when assembled with the tool 40
the anti-rotation ring 58 assembles into a single unit. When assembied, the tool
40, the hold down ring 56, the anti-rotation ring 58, and the mandrel 36 are

generally positioned concentrically around a central axis 57.

[0039] The inner sleeve 50 includes one or more receptacles 62 to allow
securing of the outer sieeve 48, and also provides a lip 63 that abuts the outer
sleeve 48 when the tool 40 is assembled. The receptacles 62 may be threaded



adapted to receive nultiple mandrels 36 and tubing strings. However, as
ment i oned above, the |imted cross-sectional area of the tubing spool 24 or
casing spool 25 may increase the difficulty of installing nultiple nmandrels
36 or tubing strings, as well as requiring undesirable multiple trips into
the wel | hed¥P 23%eHBy 12. FIGS. 2-20 illustrate an enb&§THSHII0V/EA0SOhe
present invention that provides for easier installation of the mandrels 36
in asingle trip into the wellhead asgenbly 12. [0037]FIG 2 is a
perspective view of an enbodi nent of an assenbled tool 40 that provides a

single trip installation and retrieval of the mandrel 36 into the well head
assenbl y 120 pRyidgiangadement vdh the belke54geethien fastenersl The qUirsISIfg¥ 48n i nner

t ubul ar nermév Aadd Bndlor mBfe (eBERECIANBY A4S M) dki th@abikt fAGISvid4 r@nd an annul ar
seal 46. !BI al nercli ?ernt here &ﬁl%w the_th a?eads 24 coupl\éI t he tubul ar

menber 42 t"ﬂ'ﬁeﬂﬁ’@ qidhribelis S¥eor offies fasieersi0Te seswiRlde aeisieave 48 tedhe 48 (e.g.,
an outer aniid-Ypkv@ 86l HE bbi54 oBhiREMEseRers ThE S’é‘fngérteﬁ t@n?d(@h‘tﬁe' ncl udes one
or nmore "J-shaped" protrusions 52. The outer sleeve 48 is al so configured

t o recei ve reeRPtasiesror of the puter slgevens ard intp WetrpeentAfas 650dae 8188 to t he

i nner sl eegea@.50l N ot her enbodi nents, screws, pins, or any other suitable
fastener may be used to secure the outer sleeve 48 to the inner sleeve 50.

The inner ghegye 2Q rhéoHEEan&R, Mteméévb% inSludtvériddoranérgduced di aneter .
The upper portl on 55 provides an attachment point for an insertion or

retrieval ar@tthetﬁhap[e@’ogstrm"@s 8. §'”’&'ﬁr'3é>$'i,‘ﬁ Befd dovndiRg o1d inpudashodi ment  of
the tool 4QnBRRinidr@NLshapReYRcasdeled cdaRdLred Rdreebiva it Frotradidns 52bAL I on ring

58. The anti-rotation ring 58 includes one or nore protrusions 60. Although
the hol d ddihovtehgless 4% Chenassamhline tetopl Hhdhe h?'déiﬁwmrtﬂg@é BPhPRCci at ed

that when apgsgdd th Wetdutdrfed/eQls @Qnééam]gamélprdtms@hs@@ dridoR§ assenbl es

into a si ngle unit. Wien assenbl ed, the tool 40, the hold down ring 56, the
anti - rot at iA¢ve |4ﬁg"t88” ORRAING 88 Ghifcresertages pé a@‘é FRERUNG tPe SUsr SlesMRd

concentri cafg Ohtnﬁth@lﬁﬁﬂrtéloﬁgrﬁszally é}-?gla§e e reEQ&gt%ér h@ TROBhgfdeffR¥e 50 incl udes
one or nore receptacles 62 to_allow securing e outer sleeve 48, and

th
al so provi deéveen thy ogier glegye 48 gpd theneld dewwn "§$ é@\?BaQiSS et 4dhg ool 40 s

assenbl ed. glh# s\RGEREAS tStsteBhd TMNalPBe thBleRRingdsd, @sRiesiibde feaagement with
the bolts 54 or other fasteners. The outer sleeve 48 may include one or

nor e receptbfi"tﬂ"\és 61 that may be threaded to provide for insertion of the
bolts 54 or ‘ﬁ her ner To sec iheg outer sl eevg 4%2t0 t he i nner

sl eeve 50, [P%Epol ”5 65‘?0 Prigpsse ndSIPRENUBEET RERPEEE Bhr ough t he

r ecept acl estigpodedin thél(ihr@ldb[@évé‘o‘@?%he n41§3y Rbidde narpusHeatiieeaptimehesort2 of the

i nner sleeve 50. [004 nti ned t he oquter. sl eeve 48 includes one
or nore gerf&Pads th h%?f VB tﬁ%‘ﬁ@%@@? F%?r:?t h&r'!’@ﬁr?&l’r@rhol d down ring

56 incl udesm@g@erom iREludes " g sﬁrﬁ@@dnularg%ssesn@ﬂabecr?b?femde@ demeratigei ve t] he

pr ot rusi ons 0 out er eeve 4 n assenblin t he

hol d down r' F‘%GHVS%’% BRerHBU T AT e Vxﬁ‘%ﬂ?%ef aé‘f'@%‘i/geailgglﬁ’?"f‘;rﬁertl ng the
pr ot r usi onsselfhgokitd he inelieT of Sheedver devierdowiesh pasHl AQ iSaswinbidie recept acl es
64 and rotating the outer sleeve 48 until the protrusions 52 fully engage

t he recept §004%3 64s éﬂpa:r@uga@mmtombmmem toloem)tstassemblee\w::m&aand the hol d
down ring 36 enab rotati ttuguland i nstall

the hol d_ddlth MERyDHEr Rleiiogbaz 4 el iy e tor'fe fihe
member 42 may engage the protrusions 60 such that rotation of the inner sleeve
50 causes rotation of the inner tubular member 42. In conirast, when the inner
tubular member 42 is in a second position, the tabs 68 do not engage the
protrusions 60 of the anti-rotation ring 58 so that the inner sleeve 50 (and the

outer sleeve 48) may freely rotate around the inner tubular member 42. The



[ 0041] When the tool 40 is assenbled, the inner tubular nenber 42 is

di sposed in the inner sleeve 50, and may include various features to
interact or engage with the inner sleeve 50. As illustrated in FIG 3, the
i nner tubul ar nenber 42 includes an upper annul ar seal 66 and tabs 68

ext endi ng JUN0IYPI638r adi al |y fromthe inner tubul ar nmeMS&USZR00PRY ypper
annul ar seal 66 provides sealing with the interior of the inner sleeve 50
when the tool 40 is assenbl ed. [0042] Ag expl ai ned further bel ow, when the
tool 40 is assenbled such that the inner tubular nmenber 42 is in a first

position, the tabs 68 of the inner tubular nenber 42 may engage the
pr ot r usi ondnrgw tuhylen mefeker 43tala ippludgs a fie 7 b prayjdes A abytreeli A88inpbt at i on of

the inner tybihar siERERRT wikdh thbRodi Altis asdempieen the inner tubul ar nenber 42
is in a second position, the tabs 68 do not engage the protrusions 60 of

the anti-rqb@d3) On Thi RAtiPStaf fiftpss INRIAESBRSE oPhBRYRcOHladigNd2t he outer sleeve
48) may freelmygurot ate around the inner tubular nenber 42. The _WO

2010/ 09621 8ptfigushtp1igrer 8 Lolt poothh Estepah uF e ArRISe thestecaptages fél udes a lip

70 that proyhdesthadhdadds pRRVde assaHbHt oftd ol BEBW, shesvanautage the tool 40
i s assenbl ed.” [0043] The anti-rotation ring 58 I ncludes one or nore

recept acl edastenes s peQyR @ any-piatien vied a8heMe iprerHaRe Past ener. For exanpl e,
the receptacles 72 may be threaded to provide insertio f a bolt, screw,

pin, or ot HEM4yi tAétﬂxé'aPSQtf%'met’ helpvs & Brre g aadrel e sl 49y 58 to the

i nner sl eevpg®d.is [HaRA4d Asthexliddaesssbbiyher. 1l B dbwn $i8§ B6endyee mandrel 36
the hold down ring 56 is installed in the wellhead assenbly 12. The hold

] |
down ring SECWEY B thedbipg §preltas qrrasipaisPaR) Spdvinresdls ot &MY spool 25 via

threads 74.doWA&ingHett<dmes thd RBn&@! 3@Whe$umrige?jmndwd préferitbxtane t ubi ng
re

spool 24 to prevent_ axial novenent of the nan | 36 durin ozperati on of
t he wel | hedfeveaeahBi tpe {mandrel 36 during operation of the welthead assembly 12.

[0045] FIG. 4 is a cross-section of an embodiment of the exploded tool 40
taken along line 4-4 of FIG. 3. As shown in FiG. 4, the inner sleeve 50 includes a
first portion 76 having a first inner diameter, a second pertion 78 having a second
inner diameter, and a third portion 80 having a third inner diameter. In the
embodiment, the first inner diameter may be less than the second inner diameter,
and the second inner diameter may be less than the third inner diameter. The
third portion 80 includes a first chamber 82 and a second chamber 84. The first
chamber 82 and the second chamber 84 are separated by protrusions 86. As
explained further below, the protrusions 86 define a space 88 to enable axial
movement of the tabs 68, which in tum enables axial movement of the inner
tubular member 42 inside the inner sleeve 50. The inner tubular member 42 may
move until the tabs 68 abut the bottom second portion 78. Additionally, when the
tool 40 is assembled, the upper annular seal 66 may be disposed in the second
portion 78, sealing the tool 40. As the inner tubular member 42 moves axial!y,'
the upper annular seal 66 may remain disposed in the second portion 78. Thus
regardless of the axial position of the inner tubular member 42, the tool 40
remains sealed up to that point at which the upper annular seal 66 is engaged

with the upper portion 78.



[0045]FIG 4 is a cross-section of an enbodi nent of the expl oded tool 40
taken along line 4-4 of FIG 3. As shown in FIG 4, the inner sleeve 50
includes a first portion 76 having a first inner dianmeter, a second portion
78 having a second inner dianeter, and a third portion 80 haV|ng athird

i nner di anBY@p019/P%288he enbodi ment, the first inner di arETES2HEP28E | ess
than the second i nner dianeter, and the second inner dianeter nay be |ess
than the third inner dianmeter. The thiigd portion 80 includes a first
chanmber 82 and a second chanber 84. The first chanber 82 and the second

chanber 84 are separated by protrusions 86. As explained further below, the
pr ot r usi ondO&] deffilfied & &patesedon O dielpne Sé@ﬂ"ﬁlf’orfﬁﬁ‘r@ﬁ'i‘g bie $Reft abs 68,

which in tyng gnablsesn wxal 5rmre%nﬁaﬁu@cinst ﬁedéﬂmeqmetetsaub@srammbu&Z i nsi de
the i nner sleeve 50. The inner tubul ar nmove until the tabs 68
'Wﬂéﬁ

abut the bdreenhfos&eotabs §81e mowe ?B'a"VA@I‘EFW??rbHEl ﬁf§t réhend 8| 40 is

assenbl ed, éeb&d@r%ﬂbeﬂ%ﬂu'ﬁ?é SR crBSs-8RYok &f HeSiRRsiatbavd sohskenensny portion
seallnq t he tool 40. t he inner tubular nmenber 42 noves axially, the
&

upper annullge 6s%ai FIGes 3 miyC. r%Wﬁ?tWt‘%ﬁ %’fﬁ?s@&@?\oﬁsh%o ateam@se8ftheon 78. Thus

regardl ess QboddéhsmderlasRP B! ihdt Pevk B, Imedmtmsmgago JarRbeired2, the tool
40 remai ns sealed up to that point at which the upper annular seal 66 is

engaged wi t$Pae3fedioRNablsotnare frriee Pirupiony 6P pf e axtiratalion: figg $84@ct i on of

the inner shapvsiam .ﬁtakreéﬁséa,ﬂoﬁ@gnémﬁxﬁ &t whétl addefablidy #RStosIORN He FI G 5,
t hree protrusions define three s%aces 88 to enabl e space for the tabs 68

to nove axﬂHPtFLjP'U@ét%e@W inplede irpceptagies ifesonBouras do raceive aciid SeBWnber 84.

FIG 6 is &ifbPshesasthan e dliGolaffieking l58aNs RsdcaledNodhd et | Ne 6-6 of
FIG 3. Fl 6 illustrates three protrusions 90 at the base of the second

chamber 84 FeveRd hyipzarting akok SSE?W PHe op PHET (ReiepRs Tow98dhe ne t hree spaces

92 to enablg.grass fpafthS%nﬁlm&trdﬁSh@% 884 ko ihaqe@éﬁadésomwtﬂ@ nfnbﬂg 58 to
nove aX|aIIy into the second chanber 84 when asse he tool 40. The

prot rusi ons® %eaﬁos&didﬁ'el‘ﬁ‘l'dewf‘%&ﬁ @Rfl‘ré’&at'% o8 e '@ﬁ?‘%’(ﬂec?@ theddi®le a bolt,

screw, pin geevBtfdethelMsireEatn nﬂ-@ga%Bétbrerth@ﬁﬂn@ﬂtdbhlég SRy 2hEnmecur ed to
the inner sl eeve 50 bé i nserting , SCrew, or ot her fastener
B

t hr ough t hdh® &leeyr &1 egecificaty. "F%éntﬁfﬂtﬁ'tmﬁo‘ﬂ"@t?%wo?"isﬁbe gmepitPuiaht o t he
recept acl esm&n&f 42 fidn iniiely Sif9\Rt 80he Aldid 50 bidtkingigspdtes @pt i -rotation
ring 58 is secured to the inner sleeve 50, the anti-rotation ring 58

captures thgod7nerrisubw aafopm%mefaﬁlamwbd.mem bi1tRe wineewdulad meheeiebi cal |y,
the anti-rotation rin 58 bl oc the inner tubular nmenber 42 from noving
axi al |y out®oHoPRSYINELve ’”5'6%9 BiSJRKItiRged RBOGH i8Ny FubigoRomee’c 7 is a
t7 og Vi 6\|,:v| g422iﬂciAsacﬂé%Otd'rééEt@bs 33 tﬁbdn@xtkan@ﬁéd;@zutrwnathegia?@eubma msmzétowmz Y Ibydl i ne
- I n . nen oneda a e, the In r ul ar I NCl udes
(it et abs B hiseBus b8 ATaaATAIe o sPares REonh e oot Tar He e 9o The
three tabs diéevemor e@cmn@t the tdd3essSpag pasSBroaugh thé epspe@8anddpated 2 i nner

sl eeve 50, hat t tahs 68 ass th ough t spaces 88 and spaces
52 Thus, vtk WhEb Aerg"s A MReIcTCavPayeyenl ooy tUHAST AREPe" Tl ar - monber
42, the talge @&saaaearalangreacb@mrhmttﬂf@tmbmshrmuahé Ispmgmzt r&]msasr@ces 92.

Simlarly, en moving i nner tu r irst position
Sho the Lo oun mRgr ot PG egbed s Febvaan (18 ST RPTION AE bEsee e such
that the naybsiBNethaXrl 6a/arteim|§mhwitmmessme@§888ucaﬂmatbmémnnbm first

chanber 82 an t he ond chapber  84. \Wen n th second
Chanber 54 Sy tHowGTo TR BOSTT PaPS CrkeELglaTS" S @i Sh0 axi al 1y by
t he protrusitifheB6s.aMhelQhe e Batdre il MbSebshdastanber Bhge ki, tisd sedoagber 82
(e.g., the first positiaqon), the tabs 68 are cagturedsgﬁ%ﬁﬂg et ween the

pr ot r usi onsPasEoBh i% 18RS PRk Fartwer ALY kY s ProBHRonEg £2 [0048] FI G

8 is a top b esas drhen MBtfirstic@hiMbe0s?2 (e@gtha&rmposiﬂowwtﬂémbs 8888 in FIG
4. As described above, the anti-rotation ri f% gael %)e secured to the

i nner t ubul SAPIYRABYRIVABRYRED B’Slﬂrgtr“%‘lf‘rse%%a"‘g ﬁé”te SoPeWEen RAtieer s

i nserted i nt®atdgo.r eceptacl es 72. When assenbl ed onto the inner tubular
menber 42, the protrusions 60 of the anti-rotation ring 58 extend through
the spaces 92 and into the second chanber 84 of the inner sleeve 50. The
protrusions 60 engage the tabs 68 to block free rotation of the inner

sl eeve 50 when the inner tubular nmenber 42 is positioned such that the tabs
68 are in the second chanber 74. The protrusions 60 fill the spaces 92
after the nmenber 42 is rotated such that the tabs 68 nove angularly froma
first angular position axially aligned with the spaces 92 to a second

angul ar position axially aligned with the spaces 88 and the protrusions 90.



[0049] FIG 9 depicts an enbodi ment of the mandrel 36 that may be installed
in the well head assenbly 12 by the tool 40. The mandrel 36 includes an
upper annul ar seal 100 and | ower annul ar seals 102. The nmandrel 36 al so
includes interior threads 104. The upper annular seal 100 provides sealing
agai nst t h&Q UPHE of the hold down ring 56 when the Pr?&ﬂﬁ‘?@l‘”"%‘ﬁl"and hol d
down ring 56 are installed in the well head assenbly 12. The interior
threads 104 mate to the threads 44 of {ghe inner tubul ar nmenber 42,
provi di ng a connection between the assenbl ed tool 40 and the mandrel 36. As
described further below, to renmpve the tool 40 fromthe mandrel 36, the

i nner t ubull8348ke ni5éF- 315‘QQPW%?@HG@B“'&?@&QQ%@@Q AR SRV ERHY 8 the i nner

tubul ar merper 4 4Rs eQibbd @bbwd, @d Sti-lobitieR g H¥ I8 bé Becui@Ny Bk iter | N some
enbodi nents, as di scussed bel ow, the mandrel 36 nay be coupled to a tubing

string. [ oduRyar memhey 4Rayia bplts, sCreWssRINS RV tathsr Tastensrs dsedef ththeof a
partially 4§é~°ébm@|e§d72t Q%eﬂ@ssemﬁedmhtd tﬁ@mef luﬁﬁlaﬁﬁeﬁmgr apndeel 36 are shown

aligned with the tool aon%wa central axis seen in the partially
assenbl ed tF’dSQH”S'OFﬁ@Odﬁtt@ anfiremfien 4i89is$ Qi‘@ﬁj“ﬂlté'iﬂ’“% ﬂfen%pqcﬂﬁg? agfl di%e 50 via

bol ts 106. tr%sée%nalcﬂé\ﬁﬂeraéwz«;ﬁhemns@mgél e bREusioN s@réel ddesthal Iing the
mandrel 36 and the hold down ri n&@ pqqrt he haol d down ring may be coupl ed
e

to the out dfbss§&iaRlockdrag ratating of (ﬁ'?eéﬁéor"meattl‘%l‘f‘”éf t”’bﬂ'?é haped

pr ot r usi onsmdrdodr 2tik Bositoneh 2Rl that C@BE Bskde in the sdbdraramibel 786 may be
coupled to _the inner tubular nenber 42 via enga genent of the threads 44 of

the inner tiBArerusipBRifSfill4be §paces (Iecafienthe, ngmbemt 2 igdetargsusk thavdherandr el

36. [0051] Ths édinbvd Qh@hdrMrdrh %ré&nbﬁlaﬂ?&%ﬁéhél@sdhgﬁed\hﬁh féter sl eeve 48,
and secured to the bottomof the inner sleeve via bolts 108. As

descri bed &BB%RS, 93 e $o8D¢ @ledﬁsp%'oafaxﬁq\é aligned. with BeispAcesi /@B ext end
into the segopmiradieidss. 84 of the inner sleeve 50. The inner tubul ar member
42 i s disposed inside the inner sleeve 50. [0052]As illustrated in FIG 10,

tﬂe Inﬂer t[gmd(]sgr F;If@ﬁ%:@éplég dn%n@dgﬂm@ﬁd)fkhbsmdmrélh% !h@ﬂﬁléy%bgrﬂs_Veﬁle_Eg sucr:]h
that the ta e | nner upul ar osed | nside the
second charh Vﬁlg?ﬁ“} e é?tb¥lﬂl-?ek98'% Wé“‘f{a‘g@ I“Sﬁg?%ﬁnb'ﬁp?referred to
as the "I owmhiiapgesd t100AN@ fovidd @nhnaesedid bod. aThdeiaheel 48 alsb ddies posi ti on,
rotation of the r%ggﬁraﬁdléegve 50 rot tes th er 42 through

i nner tub

contact  botHEws ! B LRRPr [RBUE 8o4 10P BB s BAIGRIHIA 16 o ot | o
r: ng 5650Th|$re]ﬁmtd¥ItheSh(ﬁ@erﬁ&nQBSQth’)eﬁftﬁé @fandied 36 3Rd GRRINRMINI m@ ?eparbhe i nner
S| eeve L en the nner tubu ower
e tron. ) ietaleH dh g waiRgad GRamay 2, The e thaads JukHeless 1 Or e | nner
t ubul ar rrenﬂneéds424 ofihalhrienubulee rhémissr 420 broviingn® ohielectish betwben et ated into
and out of en t he n | 36 vi interior threads 104. As
Goac i beq EPeRdsd i alfend e maabrs a38etaBad Mer oty Bh0vEnove ¢ he
t ool |4|0 Lr ara tdﬁemr&aﬁrtﬁé npded Berthéhmehﬂlhdladwmnlidrmg15.60|tﬁ@dltdimndr el 36 are
installed ipn the 0053 1 iJlustrates a
cross- sect i ng:llget t @égﬂg? éxggx?dﬁneribb*eﬁ me*gerciz f1 rom the m?enor

threads 104 of the mandrel 36. In some embodiments, as discussed below, the

mandrel 36 may be coupled to a tubing string.

[0050] FIG. 10 depicts a cross-section of an embodiment of a partially
assembled tool 40. The hold down ring 56 and mandrel 36 are shown aligned
with the tool 40 along a central axis 105. As seen in the partially assembled tool,
the outer sleeve 48 is coupled to the inner sleeve 50 via bolts 106. As mentioned
above, when operating the tool and installing the mandrel 36 and the hold down
ring 56, the hold down ring 56 may be coupled to the outer sleeve 48 via the

insertion and rotation of "J-shaped" protrusions 52 in the "J-shaped" recesses 64.



preparation for installation of the hold down ring 56 and the nmandrel 36
into the well head assenbly 12. As descri bed above, the tool 40 includes the
i nner sleeve 50 disposed within the outer sleeve 48, and the inner tubular
menber 42 di sposed within the inner sleeve 50. The hold down ring 56 is
coupl ed t o WhWIHWEUS s| eeve 48 via the "J-shaped" prot PGIUSHHIEISUNG t he
correspondi ng recesses 64 on the hold down ring 56. The mandrel 36 is
coupled to the inner tubular nmenber 43so0f the tool 40 via connection of the
threads 44 of the inner tubular menber 42 to the interior threads 104 of
the mandrel_36. In this manner, WO 2010/096218PCT/ US2010/ 020810 14 both
the hol d ddWa andee! 56 raakibe peUNRsni@rtae inder ibulag aember 48 yia $ngagerBent40,

enabl i ng t heyRnhleags ﬁ@%ﬂh@l MnérQutﬂﬂ’ar' rﬂéﬁﬁére@ Wit deliR@ridhidagadoaspendl y 12.
[0054] I n contrast to 10, in FIG 11 the inner tubular nenber 42 is
|IIustrate§“tWa@He'ﬁ%per position. In the "upper" position, the tabs 68 of
the inner tubul ar _nmenber 42 are dispgsed within the first chanber 82. The

i nner t ubull®@S1henfée anbreiaienyand eR sdlisnossek dsiderbe oulspaleeveat? ade "1 ower ™

posi tion byealrb@fd M8 HoltEml dttise PRemdibdvet S1Pvis PBRE So38A2BEL AR BBovehe | nner
sl eeve 50 (and outer sleeve 48) in the axial direction generally indicted

by arrow 117 piausions $¢,akthe gntieciationpring a8 syeed ingg Be\secagl shamkep$dd in t he

axi al diregkiRNnhdidiceet 88. e ande? WibLik? mdiisert2hs dégo@eS.ﬁsla@tmahbrt he spaces
88 and nobve fromthe flrst chanber 82 to the second chanber 84 or

vi ce-versaSie¥®58] I n the ‘upper” position, the tabs 68 may freely nove
(e.g., rota Q)Qﬁ) within the first chanber 82 The r%otrusu)ns 60 of the
anti-rot at 15 i n@SB'QJSFrétﬁﬂl'h Ff(f' x@clﬂlen'“'f'?fet” JREMEFHbisdiseased n t he "upper”

posi tion, tifid theGined sREVE 55@u@mﬂlaﬂthte€tébs$$8?6ﬁtﬁe 4éheraipule nignk war ot at ed
ar ound the i nner tubular menber 42 while the jnner tubular menber 42

remai ns st &5 4i8Resed ngide hesecond 8??’?}??%% qfiRe IPAgfeteVe ey e PSP o Ut er

sl eeve 48 eﬁ@bttee&férree&ora@tﬂeé M&Rer0 boditeh htthéhrﬁhewmman@e@ﬁ)emn haithisaf f ecti ng
the threaded couplin n the inner tu er 42 an t he mandre

36. Thus, t8SHLtRHRM g’t Hgé‘ﬁd“rlfr&lﬁﬁh’te Ppﬁﬁa@é%‘eﬁ fees tHH‘g?r B'PB’Q% %0 and out er

sl eeve 48 RRFBUGHE corfd @ thblvden th@&b@r@!ér@lrthélpﬁﬁm'@sioﬁﬁ GQQiﬂﬁfeaéritlyrolaﬂ&i cated
byithe arrow 114, rotati nq% the hol d down ri n‘gqga te the threads 74 of
§°t|°H tp

the hol d ddWRA 5Pi dgeswiaRisiarve 4P A oIAET Y2 (5 REF eSY§ assenbly
12. [0056] Abt ehus hendmothe udewmuuiangnéiﬁoeirmzsemmed:otver"lmsmhe reetibhend

assenbly, the inner sleeve 5 an t sl ee 48 na be _nov in the
ool Y aliaiool T Bey ot R et gt PR IS FEHoR TEEdPn G AN | nnor
t ubul ar rremhernnéthubmat embeou2 ks b atatbd Ao afs o0PEFePGEgdntent hﬁthfmeel y
rotating "u

osition, int "l ower" posjtjon rot Qn of the inner
sl eeve 50 s3%t"l‘?e'“ ei‘i'ﬁ[eth"ﬁ?ﬁufoér %m%é?é)eﬁz{““ﬁ?fan'%gé’ t@WﬁT ar menber 42
may be rot aptoeudort thalli bRaRga a6 rénidrel the &dol uobruhauhen‘mmmt 32fter b Hdie mandr el
36. As the jnner C#éibular r.ot t ool may be noved in

the axial dPMECH Brsagaraietn Rewbas s biniz ne
[0053] FIG. 11 illustrates a cross-section of the assembied tool 40 in
preparation for installation of the hold down ring 56 and the mandrel 36 into the
wellhead assembly 12. As described above, the tool 40 includes the inner sleeve
50 disposed within the outer sleeve 48, and the inner tubular member 42
disposed within the inner sleeve 50. The hold down ring 56 is coupled to the
outer sleeve 48 via the "J-shaped" protrusions 52 and the corresponding
recesses 64 on the hold down ring 56. The mandrel 36 is coupled to the inner
tubular member 42 of the tool 40 via connection of the threads 44 of the inner

tubular member 42 to the interior threads 104 of the mandrel 36. In this manner,



15 interior threads 104 of the mandrel 36. After the inner tubular nenber
42 i s disengaged fromthe nmandrel 36, the tool 40 is free to be renoved
fromthe well head assenbly 12. [0057] To install the tool 40, the entire
assenbly of the tool 40, the hold down ring 56, and the nandrel 36 nay be
inserted i NQ201@68| | head assenbly 12. The outer sl eeWETAGZUHNRSWNer

sl eeve 50 are set such that the inner tubular nmenber 42 is in the first
position, e.g., the tabs 68 are in tha4first chanber 82. To thread the hold
down ring 56 into the well head assenbly, the tool 40 is rotated, such that
the inner sleeve 50 and outer sleeve 48 are rotated, which in turn rotates
the hol d déwih hehgldsirwmiing efharchipggesnsigl 3Srarg gecurgd &nilpdep! 4Br ot rusi ons 52
and recess@gafithg tAS ehfile ds8&hbif Qo be iskéed b thehRaih8ae bs 3. menber 42

does not rotate and the inner sleeve 50 and outer sleeve 48 freely rotate

around the [poyagr tnbeHtst BENBEH0,48 FIGY 1 Ethe lifiel AlbuRi infdindk 4khe hol d down
ring 56, the tool 40 rotated such that the tabs 68 of the inner tubul ar

nmenber 42 H'B{SH?%"ii%%"‘éﬂpﬁﬁrﬂ?éi‘if’“-vm"t‘!'?et"ﬁl%peé"p%ﬂ:'“é@%@? a6 gidhe Mehmy be _
lifted axi alBuar MSHMbat A2 418 dispBSedORithin i frbectzfbend2 Craghfier 8dulaf- 9., MOVI ng
the inner tubular nmenber 42 into the second position. The tool 40 may then

be rot at ed PYRENAFBANDE MOVEGh Retwern it APPHe @B (he1 209e oSt Handrel 36.

Because t heyijhiAe thel B b Wit BED§acds 8B ainll dvig tHE Giiedl sieevd 50 @dhg rot ati on of
the i nner sleeve 50 and outer sleeve 48 rotates the i nner tubul ar nenber

t hrough eng4tfesiasye 4p) indee pxpldigation generally ipdigied by agRY 66 4rs thae
anti - rot at ijgr Giclge 38 and @RBLEEIES48 b mbvdd in4sd BRRIicBfdraintiREEa b

operation, and renmoval of the tool 40 with a _well head assenbly 12. FIG 12
depi cts t hémR¥stizofedabsnBP rass thipyoh thywraces 8§ 258, mARdTam et 36 prior to

insertion idRkRbe 8Bl theadeanas@Bhibyr 34 or Se-0&ssr i bed above, the "J-shaped”
protrusions 52 may engage the receptacles 64 (e.g., bolt receptacles) of

the hol d dquess]i ngn B "UppsiepolitdNt iR DS 08 HRTreciyngod(dd, fofe)oMtrar sl eeve
48. Prior to installation, the tool 40 is assenbl ed ,su%h t hat fth$ i nner
tubul ar nmedbefrshehamber 82, Hhe-aiolisions £0; of thsantigtatign, ing P8 FPHARE ceve 50
and outer shervéecdi thizeley s10tiathe "Whpdropbsition] &ld Mgert dieevierBlGAndt dugatl ar menber
42. 16 [O0059]FI G 13 dfe icts insertion of th% t ool 40, hol own ring 56,
and nmandr elS'e§Ee 4RtTAY PRITORY FHiasd AsEd Bt {Pngptubyiar Bisabehfedh , the tubing

sEooI 2|4 naundmtfgmphaﬁbefrﬁngmﬁhbmmﬁmharm enerfieerrotition bﬂth@tirhnﬁfr s%ﬁia@di Ffﬂtsa
the tool 40 ma install e rqQu or. in n onponent e we ea
hosenbly 150 eI SIRaHE 46 RBEE ToE dollivp Be Mol RLme A whost 24" and/ o
t he casi ng s#feemlg tR6 thrddkedt @ablindObétage thehighst tatiudar me@bére4l artf ®iet he bore 32

of the tubing spoal 24 via a ttachpnent 120. The attachnment 120 couples to
Che 1 educodmanei e rtingaindl B SR . M BPO LTS e 0N G

extend out dduveugmayies tordtedin hbanyshl tiedoragesarbllyyindiZatedibyaiper at or  may
mani pul ate L% §RChodRy BN R HUhEL Rl e HRLAL A SIRYGN the
down ring 56 with corresponding threads in the wellhead .assembly 12.

[0056] After the hold down ring 56 is secured to in the wellhead assembly, the
inner sleeve 50 and outer sleeve 48 may be moved in the upwardly axial
direction indicated by the arrow 112, moving the inner tubular member 42 to the
"lower" position. As opposed to the freely rotating "upper” position, in the "lower"
position rotation of the inner sleeve 50 rotates the inner tubular member 42. The
inner tubular member 42 may be rotated to disengage the inner tubular member
42 from the mandrel 36. As the inner tubular member 42 is rotated, the tooi 40

may be moved in the axial direction as the threads 44 are disengaged from the



[ 0060] The mandrel 36 may be coupled to a tubing string 122 that is al so

di sposed in the tubing spool 24. In sone enbodi nents, one or nore

addi tional mandrels 124 may be installed in the tubing spool 24. The tool
40 enabl es insertion of the mandrel 36 next to previously installed
mandr el s 130 2000/8%48t renoval of the additional mandr ePSTAIWIYRESON a
single trip into the well head assenbly 12. To secure the mandrel 36 via the
hol d down ring 56, the tubing hanger 26 may include threads 126 confi gured
to mte with the threads 74 of the hold down ring 56. [0061]In FIG 14,

after the mandrel 36 noves into position into the tubing spool 24 the tool
40 noves t ligens|tereadsnt04 pithe sendre! She AHRG P "Hlelfé@ﬂ-llaérﬁ"%"g?%r“élﬁy i ndi cat ed

by arrow 1%%en¢5atﬁulfr&m1etmaﬁ@sﬁ%s%eofoontm.sh@leqo@9%5@@9&&&@9%6 the

t hreads 126 of e tubin anger 26. For exanple, an operator may
mani pul at e welleadozsise®blyi -0 position via the attachment 120, by axially
noving the tool 40 and rotati ng the tool 40 countercl ockwi se (as indicated

by arrow 138957Unt iTe ingkall tha ek 48, the enfiigrassemhly #f theetopiile dieshdd ot t he
t ubi ng hangﬁg 586and $86RdnFel BBRHAL S‘Qm’séhe%' ﬁto ti'aéweilﬁh%dt Skl TBYTHRE rotated

(e.g., in the clockw se direction (genera y indicated by arrow 132) so that

t he thread§ut§*r sleree AB R RN SIepYRy 5SS BreptaysHch hakbhgder Wbuler rprefds 126 of

the tubi ng 4/p3n08he 4Rt F@ﬁuanh%g RE fabs B8 in (RBITIRR lchdbérSed, T4 theadupper
position," rotation o he tool 40 via the attachnent 120free|y rotates

the inner d$hecbeid dgan ding S6te thesyellbgad agsembly, tap ianl AAds tofRieh Ve down ring 56

to be rot aled HdinferCsleiie SPad a/utémé&veaafsfﬁs%ta@dtmcﬁwmﬁmdt&as pat ween t he
i nner tubular nenber 42 and the mandrel 36. 63]In FIG 16, the hold down

ring 56 is helaiawnsing 36 Breyalanoagamert 1 thea apez% PrOtISions S278%l ti on, t he

threads 74 r@éesgae(abomtr@qw Jd [@saotééda{he tﬁ%m&%rtrﬁerﬁm 42uRadst 126 of the
t ubi ng hanger 26 disposed i t ubi ng spool 24. The hol d down ring 56

prevents aXpiale ansBendner é‘Pe‘tEh‘éO ﬁ%ﬂ\“@f sigeve f2fieslwrotyte) Bewdnge tMeT mandrel 36
in place i Rgif héiparedl NaRd iRenemIn ¥ tﬁghouh%@ﬂ]rﬁ@taér tHet8 b1 d dobied he

mandrel 36 and securing the hold down ri ngD t he
such that the tabs 68 of the inner tubular member 42 rotate into alignment with

the spaces 88. The tool 40 may be lifted axially, moving the tabs 68 into the
second chamber 84, e.g., moving the inner fubular member 42 into the second
position. The tool 40 may then be rotated to unthread the inner tubular member
42 from the mandre! 36. Because the inner tubular member 42 is in the second
position, rotation of the inner sleeve 50 and outer sleeve 48 rotates the inner
tubuiar member through engagement of the tabs 68 with the protrusions 60 of the

anti-rotation ring 58.

[0058] FIGS. 12-21 illustrate installation, operation, and removal of the tool 40
with a wellhead assembly 12. FIG. 12 depicts the assembled tool 40, hold down
ring 56, and mandrel 386 prior to insertion into a wellhead assembly 12. As
described above, the "J-shaped” protrusions 52 may engage the receptacles 64
{e.g., bolt receptacles) of the hold down ring 56 to secure the hold down ring 56
to the outer sleeve 48. Prior to installation, the tool 40 is assembled such that
the inner tubular member 42 is in the "upper position” so that the inner sleeve 50

and outer sleeve 48 freely rotate without rotating the inner tubular member 42.



tool 40 may be renoved fromthe well head assenbly 12. To renove the tool
fromthe well head assenbly 12, the tool 40 is renoved from engagenent with
the hold down ring 56 and then from engagenent with the nmandrel 36.

[ 0065] As shown in FIG 10, to renove the tool 40 fromthe hold down ring
56, the todVOW09PE3A8he slightly rotated to ensure the TETERAPYEP08IO
protrusions 52 of the outer sleeve 48 are di sengaged fromthe "J-shaped”
recesses 64 of the hold down ring 56. 152em)vi ng the tool 40 fromthe hold
down ring 56 involves alignnent of the "J-shaped" protrusions 52 with the

openi ngs 65 of the recesses 64. Additionally, as shown in the transition of
the inner tORA% ar Fif@nbigepipts meeriar @f EWQéO""LﬁQpb'P]d dgwa ring SRepnd pesdEl ons, the
tabs 68 of 3ghfo tRNFENNCHS WsSEmBRFRENn fe BR¥odiReA i REiIY hbollAEmgpaces 88 to
enabl e the inner sleeve 50 to nove axially relative to the inner tubul ar
menber 42. b[eGJGBE?CT fethe duewad praygntge 3 Ao eethememprsliagita | thaited 48ineaY i ndi cat ed
by arrow 1?% méﬁ?%ﬁ QH’OB of RS nytég?rﬁoﬁéntn@frméaﬁvelﬂ'%aa Qskélfbly | 19Welich £0Si tion.

As descri be , Int | ower™ position, the inner sl|leeve 50 and
outer sl eeke WSW@‘&rﬂi@‘{enferr exdl, Shertéll?'ag peal Gdrandiondhe easing PeBLR%r Theenber 42,

The inner tudpubapaBhes aﬁﬁéﬂgaefeobﬁna f%a&o?&swf {hett@a.wgp&oh@; gy sl eeve 50

via the attachnent” 120. di sengage the inner tubular nenber 42 from
t he mandr elattaghmanhd2podhe macrmgenbém &PeRlesdta the reduced Jipmeter| WRPRW se

direction ggAghalsl of thRh&adiGsle®0, ahd Aty L3RnHHut thrdldR he'k hé4 of the
i nner tubul'ar nenber 42 di sengage the interior threads 104 of the nmandrel
36. 18 [oc®ihead assembl e Appeesaionmay maniulae the tvobtq. Gclasi ng t he

i nstal | at i gRanaakhg" 6MRMRhg, I thoddht thatasARayebn FIGS. 13-1 6 may be perforned
in a direction opp05| te %o t hat descri bed above, depending on the

orientati OQOGB‘Ot]t hent RS 38 mdyse édi@RJd t%‘lay tuﬁﬁ{; GtridgW22lthalds 8B and/ or any
ot her conponen [ 0068] As shown in er the tool 40 is disengaged
from the néif@pEad mdhe fupig: 9P %o wn@eem@%m f PPt Ee\REotigRAd assenbly

12. As al SGndrdtdis ipatRY deNndthifed i the fubing %bomerﬁte't@a AferlabRs el | head
assenbly 12 may include installation of a second mandrel 136 and a hold

down ring Issriofnfde wagdrsle3s AL &P PeMiopsly nsiligd imandreihAét WiPHg t he t ool

40. The seq%&mn%&%aa&&@lrmanms qu@h@q‘h ae;ng@qﬁmﬁo trebidhblesd ring 139. In
ot her enbodi nents, a_third, fourth, or E nber of mandrel s may be

instal | ed i395¢RY i@l |Tﬁésaura§§%mn9reh§6 ‘"?H © hH@tdQWPa’t’igo'W 8 1eeg t i onal

mandr el s 351aﬂ@ér¥26 rﬁMPln\éﬁae hiBady PSScHRGlrk@NaImatd ®ith @fe thRRd¥eUlJerd
conmponent g‘w red for the mandrel itself. FIG 18 illustrates both

mandr el s 36"0 PWEg Pt al | ed, seal ed, and Iocked via the hold down rings
56 and 138 respectively. wn in FlG 19,

the wel | hea[ﬂosé@ b FiF 114, L fh'l andral

spool 24 the tool 40 moves the hold down ring 56 in the axial direction generally

further eration of
36 moves |nto position into tne tub?r%

indicated by arrow 128, until the threads 74 of the hold down ring 56 engage the
threads 126 of the tubing hanger 26. For example, an operator may manipulate
the tool 40 into position via the attachment 120, by axially moving the tool 40 and
rotating the tool 40 counterclockwise (as indicated by arrow 130) until the threads

74 "jump" onto the threads 126 of the tubing hanger 26.

[0062] As depicted in FIG. 15, the tool 40 may be rotated {e.g., in the
clockwise direction generally indicated by arrow 132) so that the threads of the
hold down ring 56 begin to engage with threads 126 of the tubing hanger 26. As
the inner tubular member 42 is in the "upper position," rotation of the tool 40 via

the attachment 120 freely rotates the inner sleeve 50 and outer sleeve 48,



may include insertion of a backpressure valve 140 into the mandrel 36 and a
backpressure valve 142 into the mandrel 136. The backpressure val ves 140
and 142 may generally plug and seal the tubing strings 122 and 139
respectively, providing additional safety frompressure conditions in the
wel | 16 so W% her operations may be performed. FEETEREAYIAS0i n one
such operation, the bl owut preventer 31 nmay be renoved fromthe well head
assenbly 12. [0070]FIG 20 illustrategyan enbodi mrent of the well head
assenbly 12 with the bl owout preventer 31 renoved from connection to the
tubi ng spool 24. In this enbodi nent, the nandrel 36, the second mandrel

136, and a enabling the held slown B9 fbdoibagptaiadetol engpsrmeni BYitiguisafissing 4 and

secured vi @hé@érme&ifawnbém&@ﬁhéﬁmé%ulmﬂerﬂﬁé 4L5R8RE InvRlidel 3BY T unni ng
mul tiple mandrels 36, 136, and 146, and associated tubing strings, greater

flow from tidjt%sy\m In £, rﬁeyth%oﬁp&uvﬁw 56 [supalin g dhoagst aRetdeonal area of
the bore 34 of "the tubing spoaol 24. di scussed above, use of the tool 40

enabl es eadRBN9RIrAr &n “B%Poslt% therfirepds 7¢@f e hokd down gpg 58919 spupledi ngl e trip

using onl yt&h@tth.ﬁé&@@azé%f:mm@, ﬁérﬁﬁr rze%pbgéa inQhe tubfhg n%aaer@i Thesel f. Thus,
each mandrel 36, 136, and e installed w thout sturbing the

posi tion ofolriPWsy g %@neyentmwaf/'rnewmmmf tesmandrel3S, garsRlly Spied 24.

[0071] FI G tr?elnﬂﬁ&bpf@@m%ﬂac%”hggé ReiPbad aBsPAMPp 32200 for Operatl ng the tool
40 and installing the mandrel 36 into the wellhead assenbly 12. Initially,

t he tool, g@dsi] dowher inB@illiRG thelmendrangs ahd SécufiRy tHeehdks aewling 56 theck 202) as
|IIustrate in FIG 12. The tool 40 is then inserted into the well head

assenbly 13°%A48 may b eanoved ey the wellheadsassemply) 13- hEe fe5ive 4ee 18les down to

seat the maRel Bk wifihédd hd¥enbENYELheBo( b RAEMIAH frorﬁ'eﬁ@aéeaﬁéﬂﬂt Rght he hol d
down ring 56 on the threads of the tubin han er | ock .206). The t ool

40 is rot atﬂé?jh‘@@lﬁ'ﬁ‘f’%r”(‘,‘ﬂc?@mé'ée”cf(5°mjel'.? 'é%HE" grﬁ' #fie hol d down ring
56 onto th ea f thetub han ( ck 20 After the threads
of the hol 30‘%%% %Sn%%% "éﬂ?c ﬁ’e tﬂ}? tPﬂ' H'ﬁ?'@é’b"s%ﬁ’ dPWR PBPng hanger
26Ejl tEe t oahe #01 4G rrfa?tb%tsﬁghﬂ@?:crﬁ’?él@& ta:eensﬁnéetﬁé yJ-sieipatli p@trusiens Bnefihel eeve 50
and the outer s|eev u aq he hol d do r 56 with the
nanger 26, (B SIESE 15676 ApTiRsshion e ki (RSRSR: oo A® Pat vl |
fengageﬂ thmwhcmlg 560 Remdvirfgt tad tdaravednathiediod/Jovirorimpse invbieed nner menmber 42
romthe up on to nd enabl e
orat i on oGRS bie MRt Esotibioas FESv i, B8 cboBes 8 af BolRRBRET ook se to
di sengage tshe Atdﬂmbneﬂﬂ &g enovirh e thatrdngfion36f th@llrmektuﬁm!éb meynbar ¢2ngagi ng t he

t hreads of t nenber, .42 from,t he t he rel 36. The tool
40 1 5"t hen SRS ADBCIFRD AAERG ARE| FURE AL 1§ 43 BFatRPI45) . “Loora whi e
t he i nvent iremiverys 20@eays e akigpiet Bl the spades @ato madbié iteainhendeaedo to

move axially relative to the inner tubular member 42.

[0066] The tool 40 may be moved in the axial direction indicated by arrow 132,
moving the inner tubular member 42 to the "lower" position. As described in FIG.
10, in the "lower" position, the inner sieeve 50 and outer sleeve 48 cannot freely
rotate around the inner tubular member 42. The inner tubular member 42 may
be rotated by rotating the inner sleeve 50 via the attachment 120. Thus, to
disengage the inner tubular member 42 from the mandrel 36, the tool 40 may be
rotated in the counterclockwise direction generally indicated by arrow 133 until
the threads 44 of the inner tubular member 42 disengage the interior threads 104

of the mandrel 36.



alternative fornms, specific enbodi nents have been shown by way of exanple
I n the drawi ngs and have been described in detail herein. However, it
shoul d be understood that the invention is not intended to be limted to
the particular fornms disclosed. Rather, the invention is to cover al

nmodi fi cat i W@ 201¢B3¢48al ents, and al ternatives falling WRHS2IHE28H rit and
scope of the invention as defined by the follow ng appended clains. 20
CLAIMS 1. Atool for installing a mandrel in a well head assenbly,

conpri si ng: an inner tubular menber configured to couple to the
mandrel, wherein the inner tubular nenber conprises one or nore tabs

ext endi ng rI88f7d1 | yt $hoslh kenaprresiated {hab @marFotatiopyliying the installgfignigider s| eeve

di sposed ougmoldIqIustiaed dobid InatIGER A8 6. mWNSY SdrforhBE@ ih BaREctish eeve conpri ses
a first chanber and a second chanber configured to receive the tabs, such

that when taRBOsigHS Hatseperibed cabpye. dereniighep theneriqniatien of thedhesads of ot at abl e

lndependentthé/sﬁﬁol tzﬂehdldi‘B@Wn TnH@'EléaéndV@rHﬁ?roihe@'&Qm%%tthe tabs are in the
second chanber the inner sleeve and the i nner tubul ar nenber are rotatable

t oget her; gogegn @Lété%wﬁhﬁ@}@ oufdrafe tdl 206k @&edgagéi fro@l thé aldndrefli sSposed
over the inner sleeve. . The tool of claim1, conprising a plurality of

axi al prot r%sﬂl?r@o*é’)&'@%i’ﬁ@em?i’@e fioetheavalRerd ASSAHDYY Ahd &S5RI gured to

engage t he ifigbsted i3 FId e, mmler @ﬁersttow dST'tﬂe w@lﬂ%@@léésélh&ylﬁﬁﬂéy IndlRbé ar menber
conpri ses threads confi gur ed reads of the mandrel. 4. The

mat
t ool of cl dn§igletionRbe é??P“E’HBa’H’tﬁ“ Wﬁsqnéé\/@'%é%fﬂ ine@.d3% vynieh Hlaiytbs‘? of
protrusi onsngiARb i dshfliidr MndMbE udihd thet8AQMS Efhel dtcand MafldidPWEE Friah Ge

coupled to another tubing string 139. In other embodiments, a third, fourth, or
any number of mandrels may be installed in the wellhead assembly 12. The
installation of additional mandrels 36 only involves the cross-sectional area of the
wellhead component required for the mandrel itself. FIG. 18 illustraies both
mandrels 36 and 136 installed, sealed, and locked via the hold down rings 56

and 138 respectively.

[0069] As shown in FIG. 19, further operation of the wellhead assembly 12
may include insertion of a backpressure valve 140 into the mandrel 36 and a
backpressure valve 142 into the mandrel 136. The backpressure valves 140 and
142 may generally plug and seal the tubing strings 122 and 139 respectively,
providing additional safety from pressure conditions in the well 16 so that further
operations may be performed. For example, in one such operation, the blowout

preventer 31 may he removed from the wellhead assembly 12.

[0070} FIG. 20 illustrates an embodiment of the wellhead assembly 12 with
the blowout preventer 31 removed from connection to the tubing spool 24. In this
embodiment, the mandrel 36, the second mandrel 136, and a third mandrel 146
are installed in the tubing spool 24 and secured via hold down rings 56, 138, and
148 respectively. By running multiple mandrels 36, 136, and 148, and
associated tubing strings, greater flow from the well 16 may be achieved through
the cross-sectional area of the hore 34 of the tubing spool 24. As discussed
above, use of the tool 40 enables each mandrel 36, 136, and 146 to be installed



5. The tool of claim4, wherein the protrusions and recesses have a J-shape
configured to engage and di sengage via rotation and axial translation. 6.
The tool of claim4, conprising the hold down ring, wherein the hold down
ring is configured to retain the mandrel in the well head assenbly. 21 7.
The tool ofW@PHI/MSES conprising the mandrel renovably JdSUFSEHMOYShe i nner
t ubul ar nenber, wherein the nmandrel is releasable fromthe inner tubular
menber after the hold down ring is seqgred to the well head assenbly. 8.
The tool of claim1, wherein the tool is configured to install the mandrel
inasingle trip. 9. The tool of claim1, wherein the inner tubular member
conpri ses ama&NeiR P usdgoniihgl @pss-sastionsh Arateavisad fos ée wandrpliiselfon of t he

tool at anyrmpgSédchGarRitell38€ 154 148lHdyPhe MBEIGT witthbut lIRIBRG thes| eeve. 10. A
method of installing a mandrel into a well head assenbly, conpri si ng:

i nserting $ogEeN OEénLVpH’ré‘dok!de H'SF?JJ%I ”H’(S‘ﬂﬁ?'sr inibe Bbing: $RO0h#thdrel into a
conponent of the well head assenb r ot atlg‘g&é first sleeve of the

t ool such tlR®H11t h&lRot bdeRshh ap |eﬁ'§5°°F"B'te&f &5 2{PFCESL A Regating the tedle

conponent ; 4dnl lhétalm%thﬁgnéﬂb?elf:iﬁrlﬁfo thé @eNRaal adsBRbAOR ; INAA, the tool, rotating
the first sl eeve of e tool such that tool di seq&;@ges from the mandrel .

11. The methobdeym Erdapinald MR BSIAGPL? aFAsTINRG (REK1298) % PiseHal9te wel | head

assenmbly. in FIG. 12. The tool 40 is then inserted into the wellhead assembly 12 and
rotated counter-clockwise until the tool 40 moves down to seat the mandrel 36 in
the hanger 26 (block 204), also landing the hold down ring 56 on the threads of
the tubing hanger 26 (block 206). The tool 40 is rotated counterclockwise to
"jump" the threads of the hold down ring 56 onto the threads of the tubing hanger
26 (block 208). After the threads of the hold down ring 56 are connected to the
threads of the tubing hanger 26, the ool 40 is rotated clockwise, freely rotating
the inner sleeve 50 and the outer sleeve 48, to fully engage the hold down ring
56 with the hanger 26 (block 210).

[0072] After the hold down ring 56 is fully engaged, the tool 40 is lifted
(moved axially) to move the inner member 42 from the upper position to the
lower position (block 212) and enable rotation of the inner member 42. The tool
40 is rotated counterclockwise to disengage the too! 40 from the mandrel 36
(block 214) by disengaging the threads of the inner member 42 from the threads
of the mandrel 36. The tool 40 is then retrieved from the wellhead assembly 12
(block 2 18).

[0073] While the invention may be susceptible to various modifications and
alternative forms, specific embodiments have been shown by way of example in
the drawings and have been described in detail herein. However, it should be
understood that the invention is not intended to be mited 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,



12. The method of claim 10, wherein rotating the first sleeve of the tool
such that the hold down ring rotates into engagenent with the conponent
conprises rotating a second sl eeve coupled to the hold dowmn ring. 13. The
met hod of claim 10, wherein rotating the first sleeve of the tool such that
t ool di sen(¥yePI6gkh t he nandrel conprises rotating an BGIASCHWAME1%r nmenber
of the tool coupled to the mandrel. 22 14. The nmethod of claim 10,
conprising inserting the tool coupledshpo a second hold down ring and a
second mandrel into the conponent of the well head assenbly. 15. The net hod
of claim 10, conprising inserting a backpressure valve into the mandrel.

16. An assenbly for a mneral extraction system conprising: a tool
conpri si ng:clammsnner sl eeve conprising a first chanber and a second
chanber; a outer sleeve partially disposed over the inner sleeve; a

i nner tubular nenber partially disposed inside the inner sleeve, conprising

a plurality.of h&b@ f@'thﬁﬁldrhg\l nfigddielih ¥ wieligaadt mtemuwf 36@pding: he i nner
t ubul ar nenber pﬁh!ar n .the |rnner t ubul ar novabl e bet ween a

first position ARENEE Hl?ﬂbnef GAN tﬁ”&ean\FéPHB'ﬁtméﬁe t“ﬁBdrPtSth@P red)

wher ei n th&nﬁdrﬁtﬁuld@@ﬁemb@moh@ﬁsé§1ené absoletabdextbndisg rafiayiom mead the second
position has th jﬁabs in the second chanber. a plurality of

protrusi oné’"é"‘)?tt P80 the second chanber, wherein the plurality of

protrusions engamrbheleé\zdaeiswsea dvBethienmedr tibuiasl rasmpbaEaeereinstheinitidne second
position; sleeve comprises a first chamber and a second chamber configured to receive
the tabs, such that when the tabs are in the first chamber the inner sleeve is
rotatable independently of the inner tubular member, and when the tabs are in
the second chamber the inner sleeve and the inner tubular member are rotatable
together; and

an outer sleeve coupled to and at least partially disposed over the inner

sleeve.

2. The tool of claim 1, comprising a plurality of axial protrusions extending

into the second chamber and configured to engage the tabs.

3. The tool of claim 1, wherein the inner tubular member comprigses threads

configured to mate with threads of the mandrel.

4, The tool of claim 1, wherein the outer sleeve comprises a plurality of

protrusions configured to mate with recesses in a hald down ring.

5, The tool of claim 4, wherein the protrusions and recesses have a J-shape

configured to engage and disengage via rotation and axial translation.

8. The tool of claim 4, comprising the hold down ring, wherein the hold down

ring is configured to retain the mandrel in the wellhead assembly.



a hold down ring coupled to the outer sleeve; and a mandrel coupled to the
I nner tubular nmenber. 17. The assenbly of claim 16, wherein the outer

sl eeve conprises a plurality. of second protrusions configured to couple to
a plurality of recesses of the hold down ring. 18. The assenbly of claim
17, wherei WQHa0/M62Bal ity of second protrusions conpri FETHSIHEBWELO
protrusions. WO 2010/096218PCT1US2010/ 020810 23 19. The assenbly of claim
16, wherein the inner sleeve conprise®qa plurality of second protrusions
separating the first chanber fromthe second chanber. 20. The assenbly of
claim 16, wherein the hold down ring is partially disposed over the

mandrel .  Z1. AThetasbel cl@tnpraogipAging the mandrebtemavally £ovrled 1@ et hread a hol d
down ring e uibulll Hdriber SWh&rBM thE AR W RYasHAlb 1o @k 428 n@buiRndr el for
installation into the mneral extraction conmponent; disengaging the hold
down ring fraeinberadter thel holhdoven Fieg isi segureH do thenwellbpad assembly.

8. The tool of claim 1, wherein the tool is configured to install the mandrel in
a singte trip.
9. The tool of claim 1, wherein the inner tubular member comprises an

annular seal, wherein the annular seal seals a portion of the tool at any position

of the inner tubular member in the inner sleeve,

10. A method of installing a mandrel into a wellhead assembly, comprising:

inserting a tool coupled to a hold down ring and the mandrel into a
component of the wellhead assembly;

rotating a first sleeve of the tool such that the hold down ring rotates into
engagement with the component;

axially moving the first sleeve of the tool; and

rotating the first sleeve of the tool such that tool disengages from the

mandrel.

11.  The method of claim 10, comprising removing the tool from the wellhead

assembly.

12. The methed of claim 10, wherein rotating the first sleeve of the tool such
that the hold down ring rotates into engagement with the component comprises

rotating a second sleeve coupled to the hold down ring.

13.  The method of claim 10, wherein rotating the first sleeve of the tool such
that tool disengages from the mandrel comprises rotating an inner tubular

member of the tool coupled to the mandrel.



and di sengagi ng the mandrel fromthe tool. 22. The nethod of claim 21,
wherein rotating does not force rotation of the nmandrel. 23. The nethod of
claim 21, wherein disengaging the hold down ring conprises rotating and
axially translating the tool to separate male and femal e J-shaped

coupl i ngs. WOX10/86H8net hod of claim 21, wherein di sengX&TAG2AHE208Mndr el
conprises translating the tool froma first position to a second position,
the first position not forcing rotatiep of the mandrel with rotation of the
tool, the second position forcing rotation of the mandrel with rotation of
the tool, and rotating the tool in the second position to unthread the
mandr el frdf t hEhg Bisthod ofglainTHa, eREPIKISENIONSEITing EPPZE’L‘?' SRHEled tha #8%Rdi ng a t ool

conpri ses thBaéJW?lgrir% i’ 3 5edRB YhatRirdl g8 iRdcdibdnBRt Bahd wd@agring in a first
direction without rotating a second annulus, wherein the first annulus is

di sposed i @sgeMhly.st position. 24 26. The nethod of claim 25, wherein

di sengagi ng the hold down ring fromthe tool conprising rotating the second
annulus in a second direction without rotating a second annulus. 27. The
met hod of dPBai nfsmetiiodaiglagn 1§ ederrisiigdinesrting amackisessyts vavhipid ses axial ly
movi ng theyfd pehg@nnul us to a second position such that rotation of the
first annulus causes rotation for the second annulus. 28. A systemfor
installing or renobving a mandrel in a mneral extraction system

conpri sing:1ga t ARlassnWIPEdrd MBeral extraction system, comprising:
a tool comprising:

an inner sleeve comprising a first chamber and a second chamber;

a outer sleeve partially disposed over the inner sleeve;

a inner tubular member partially disposed inside the inner sleeve,
comprising a plurality of tabs extending radiaily from the surface of the inner
tubular member;

wherein the inner tubular member is movable between a first position and
second position via movement of the inner sleeve, wherein the first position has
the tabs in the first chamber and the second position has the tabs in the second

- chamber.

a plurality of protrusions extending into the second chamber, wherein the
plurality of profrusions engage the tabs when the inner tubular member is in the
se_cond position;

a hold down ring coupled to the outer sleeve; and

a mandrel coupled to the inner tubular member.

17.  The assembly of claim 16, wherein the outer sleeve comprises a plurality’
of second protrusions configured to couple to a plurality of recesses of the hold

down ring.

18.  The assembly of claim 17, wherein the plurality of second protrusions

comprise J-shaped protrusions.



a first annulus conprising a J-shaped structure configured to mate with a
correspondi ng J-shaped structure of a hold down ring; and a second annul us
havi ng threads configured to mate with threads of the mandrel, wherein the
second annul us conprises a first axial position that is rotatable with the
tool, and MWR2E¥MEHE annul us conprises a second axi al FEITUSRUAIBE | s not
rotatable with the tool; wherein the tool is configured to rotate the
first annulus in a first rotational diegection wthout rotating the second
annul us, while the second annulus is in the first axial position, to thread
the hold down ring in the mneral extraction system and wherein the
tool is cor®i gulbelassemtdt af daighis. mhemin thennelslqene LoRpETda PBalitY onal

di rection j ik t i I f d by axi al
Fransl a1 o Sr e e R et e P B e e s "shaped

structures to release the hold dowm ring fromthe tool; wherein the tool is

confi gur ed ;0 FROSLA R BESRORN BRI N dd 85 e 14 gebfalPiBbedi0si L on. Lo

t he second axial position to set the second annulus for rotation along with
the tool; &veérthe mandiglerein the tool is configured to rotate the second
annulus in the second axial position to unthread the mandrel fromthe

second annul us.
21. A method, comprising:

rotating a tool to thread a hold down ring into a mineral extraction
component while holding a mandrel for installation into the mineral extraction
component;

disengaging the hold down ring from the tool while holding the mandrel;
and

disengaging the mandrel from the tool.

22,  The method of claim 21, wherein rotating does not force rotation of the

mandrel,

23,  The method of claim 21, wherein disengaging the hold down ring
comprises rotating and axially translating the tool to separate male and female J-

shaped couplings.

24.  The method of claim 21, wherein disengaging the mandrel comprises
translating the tool from a first position to a second position, the first position not
forcing rotation of the mandrel with rotation of the tool, the second position
forcing rotation of the mandrel with rotation of the tool, and rotating the tool in the

second position {o unthread the mandrel from the tool.

25 The method of claim 21, wherein rotating a tool comprises rotating a first
annulus coupled to the hold down ring in a first direction without rotating a

second annulus, wherein the first annulus is disposed in a first position.
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26. The method of claim 25, wherein disengaging the hold down ring from the
tool comprising rotating the second annulus in a second direction without rotating

a second annulus.

27.  The method of claim 26, disengaging the mandre! from the tool comprises
axially moving the first annulus to a second position such that rotation of the first

annulus causes rotation for the second annulus.

28. A system for installing or removing a mandrel in a mineral extraction
system, comprising:
a tool, comprising:
a first annulus comprising a J-shaped structure configured to mate
with a corresponding J-shaped structure of a hold down ring; and
a second annulus having threads configured to mate with threads
of the mandrel, wherein the second annulus comprises a first axial position that is
rotatable with the tool, and the second annulus comprises a second axial position
that is not rotatable with the tool;
wherein the tool is configured to rotate the first annulus in a first
rotational direction without rotating the second annulus, while the second
annulus is in the first axial position, to thread the hold down ring in the
mineral extraction system; and
wherein the tool is configured to rotate the first annulus in a second
rotational direction opposite from the first rotational direction, followed by
axial translation of the first annulus, such that the tool disengage the J-
shaped structures to release the hold down ring from the toaol;
wherein the tool is configured to translate the second annulus from
the first axial position to the second axial position to set the second
annulus for rotation along with the tool; and
wherein the tcol is configured to rotate the second annulus in the

second axial position to unthread the mandrel from the second annulus.



