PCSI TI 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] Thwe 2appiosmiati on clains priority to U S. Provisi ecalusBanenisio
Application No. 61/1 53,1 89, entitled "Positive Locked Slim Hol e
Suspension and Selling Systemw th Si nlgl e Trip Deploynent and Retrievable
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 asppoSITHE LOEKEDSEN HOLEBUSPENSIORMRDSEREING SYSTEM/ or

cl ai med bel ow. WitHSINGCESRIPDESLOYMENFAND RETHIEVABIE TOOY ovi di ng the
reader with background information to facilitate a better understandi ng of

t he various aspects of the present invention. Accordingly, it should be

under st 0ogRUSS REFERENCE T RELATER AFPINEAT™ON in this light, and not as
adm ssions of prior art. [0003] As will be appreciated, oil and natural gas

have a pr[@bgwﬂd Thisefpli ORidHPEISHTS SERMPIE 85 aMdvisRpafPhRht Abpfitegidn devi ces
and systens that depend on oil and natural gas are ubiquitous. For

i nst ance, N@i 61/4n3 183t entilledgResitive Logkad $lon Hale Suspension aad wellingt y of

vehi cl es, i t -g% i il and
nat ur al g% %Beﬁ r%@rggen %b%?@ﬂf%“ ggt t%mas lédIlT:rs?ln’gfh‘\g/}\(n:i Rﬁge?)nﬁ)ry&Zherate

el ectri ci 2009, auinich is heeeinfiradrporatexhbyasdferenshbiimgs antiyy.of ever yday products.
[0004] In order to neet the demand for such natural resources, conpanies
often invest significant anounts of tine and noney in searching for and
extracti i ?lt”ﬂal gas, and ot her subterranean resources fromthe
earth. ngf‘lelgtﬁ%é? Yy, once a desired resource is discovered bel ow t he
surface 0002 e@dhishsection id intemdaddo prtadiuce itloareadsr eorsarious adpeets afnpl oyed to

o fahor o HLHEh PG ERENe AT inaTHec GLBp RS Uen BURORG . such
systenms g@RFiBbd ¥inbiie bliRed 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 amounts 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



wel | head assenbly through which the resource is extracted. These wel | head
assenblies may include a wide variety of conponents, such as various

casi ngs, walxo®a9efiBui d conduits, and the |ike, that con®colusdeiolokismg and/ or
extraction operations. [0005] In a mneral extraction system it is
desirable to have as |large a "hol e" as, possi ble. That is, the larger the
output fromthe well and the equi pnent™ all ow ng extraction fromthe well,
the faster the mneral can be extracted fromthe well. However, equi prent

used duri|Bgattiesa] H&direRfl rebBErcal W%rrtﬁbr,%bh%zéﬂe% GBI inSlWEE a2S mandrel s,
tubing strings, and the associated installation and suspensi on equi pnent,

occupy spaelhead assembly drafgh wWhichdig resosict isextractedgel hasatwelbeatlves t he

t ubi ng st . 1 : . I i [ le to use
s mion Ay eR rEE bG8 R e bhrE ol shbi B8ROy BB e

m ner al . NEG Fluididsbnduide,adridythewkenthahsdrattd idnlingemdrelextrattidni ng strings or
ot her equir%qrrent, it is desirable to mnimze trips down the "hole," as each

trip intPREEIS: of the wellhead systemto run tubing strings or other
equi pnrent_adds tinme and cost to the setu eration, and mai nt enance of

the. ni ner@008k: r ks mineral SriAgIORSyEIRER. It 18 Si8iraRlaiDREHE 281488 & BALE r o

mul tiple ingdo | g J I K I nt. BRI EF
pescR P11 SN I TR RS RE0T HRuPii et e

advant agedllogfing Reirastiesdram ithe walli tba fagter theavinatal iIsen berextiagtadsiiavdhehen t he

fol I ow 1 oo e e . .
oL o it BSO8R e B SR g ccompany
figures, sysearej suchl&0OAhdfISGiulling strings| acd thib agposimtédmstdlbtiostindt es a
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provi des acgiveghtte fubiry $tNR§ 2l TkaRitni28 dufpki FofY e Wéll,ﬂtrﬂgﬁgégjsgirréﬁlé a

k
wel | head assenbly 1 n accordance with an enbodi nent of
i nvent i onfo use as much area of the bowl, head, or flange as possible for flow of the

mineral.

[0006] 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. 1 is a block diagram that illustrates a mineral extraction system in

accordance with an embodiment of the present invention;



[0010] FIG 3 is an exploded view of the tool of FIG 2, an anti-rotation
ring, and a hold down ring in accordance with an enbodi nent of the present
i nventi oriwO[20001098318FI G 4 is a cross-section of the explpotas2vioemwsed t he
tool taken along line 4-4 of FIG 3 in accordance with an enbodi nment of the
present invention; [0012] FIG 5 is a £ross- section of the inner sleeve of
the tool taken along line 5-5 of FIG "4 in accordance with an enbodi nent of
the present invention; [0013] FIG 6 is a cross-section of the inner sleeve
of the tq@boﬁfkem@@@ga bé@geéw% Wbw ok Gn a%sembwbﬂmapgrdmdé@ £n enbodi ment
of the present invention FIG 7 is view of the inner tubular
menber ofsmgi@ tltlrwstallratlae@ﬁdd@hﬁl@@alwftamand@mamkhead ashemplygsent

'tﬂée{‘é'of’”. cofdeting il Sicoltnd Ak A Rise ?ﬁ%wﬁ&?é‘%ht r?‘ni‘te:n?.“orn' ”?oﬁiﬁ]
Fi i ive vi i
vel | head 90U8FGTVFES %'%@W%IOC’%%O‘\&?@%% ol h'efe o et AR e rbodt ment

of the praseahoidammt ringin AEEHtdandd ®ith 40 ensbalimensse-tae présamt ffvehtien;
partially assenbled tool, the hold down ring, and the mandrel in accordance

with an oot rrenthzflsteh@roQQ%%@rtBn bhtnexbutied [V 8] tHel tool thkeh silahg
cross-section of the assenbled tool in preparation for installation of the

hol d downingi 41¢ ARGt B& AssRId@NCca Witk aR sRedqdegat %Fst%ﬁﬁ%ﬁnit HV&eHid.dance with
an enbodi nent of the present invention; [001 9] FIG 12 is a perspective
vi ew of t[Q@18ksehis# e’ij'StQ)@)ﬂOSStSﬁ@t'%PchédWﬁrrﬁ|¢ﬁ;¥e Qfriae tond takemcrieng g or to

et nvem.gn%@wﬁ@q@%ﬁe R AR T, o,
doun 11 00t | DB ol Bk o HEULASAE RBSSTRL o Rageedanee 4

hol d ri nge-Brufd1@. 4 irbacgpriamgewitio intenebogdinkhiesfdtha psesdnlt jnvientiac,cor dance wit h
an enbodi ment 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. 9is 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. 10 is 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. 11 is 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;

[0019] FIG. 12is 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;



[0022] FIG 15 depicts rotation of the tool to engage the hold down ring
into the tubing hanger of the well head assenbly in accordance with an
enbodi nerwoab1otdee21pr esent i nvention; [0023] FIG 16 depipcraiseéie/onessae al | ed
hol d down ring and renoval of the tool fromthe mandrel in accordance wth
an enbodi rent of the present inventioq; [0024] FIG 17depicts installation
of a second mandrel and hold down ring in the well head assenbly in
accordance with an enbodi nent of the present invention; [0025] FIG 18

depi ot tjoRahp! IFE9 abs iAskli RO sol, 1% AblLRBTTidanapld head assendl y

in accor ce with an enbodi nent of present invention; [0026] FIG 19
depi ct s imsediel 36 ko awellheadikgsseswil i@ acgbiaancewith amembadimentof dte FI G 18
in accor j .enmbodi nent of the present invention; [0027] FIG 20
is a per S@%gﬁtﬁh&é\ht@\%’ of three mandrels installed in a well head assenbly

ith th t I i.L i t of th
bresent 1MOBHE T oFC A EOpEb A RIS by Rig R ERE B b gy eREBr Bl ocess of
oper at i ngwélveadasise bty innsscatddneg withhah dmbodimerit g trangBregentindérgtion; n
accordance with an enbodi nent of the present invention. DETAI LED

DESCRI PTI[Qb22} SPRS! 4 §efidBEBIaNENbB BP0 éMagerthgPior &Res rihg mtenbodi ment s

of the present invention will be described bel ow These descri bed

embodi nen§ takieg @ﬁngere&fethgmeﬂlpe@cﬁ ap$RMBlY 43 aReOrdADEHWtB AN eRPdiMeRal 1y, in
an effOrtofttﬁe§¥é§‘éin9ﬁ1v%nﬁ<?’rﬁ"‘3i se description of these exenplary enbodi nents,
all features an actual i npl ementati on may notbe described in the

Secl 11 Capasy | HIGIAYIDR 1RORISRAIGA R LBR b dibfeRal oPRBTbaC! any such
actual i ementation, ds i n any engi neering or design project, numerous
i mpl erentfadrmdine syEdiréliic adewdancewitmasterbieodiweat oiothaghesard inveatideyvel oper s'
specific goals, such as conpliance wth systemrel ated and busi ness-rel ated

const r ai Ni0924vhi EIG.meRdepioty instadiatiomef & sptememaatireantdoihdbleringir eover ,
' shoul d, be, GpRLSebakaf habosehod R S SRESAMeR] BPH: ol e
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

[0029] 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



conplex and tinme consum ng, but would neverthel ess be a routine undertaking
of design, fabrication, and manufacture for those of ordinary skill having
t he benefw0 20fo/tvbd1s di scl osure. [0030] Certain exenpl ar pCendsodiooeosiec of the
present technique include a system and nethod that addresses one or nore of
t he above-nentioned chal | enges of installing equi pnent in a mneral
extraction system As explained in greater detail below, the disclosed
enbodi ments i nclude a suspension and sealing systemhaving a single trip

depl oynmenge aaskribalih f¥edp édH‘RJatloﬂ_hﬁ shegly bé‘ébb’r@%&t@d‘th@%ﬁﬁ%@' y having

mul tiple 1 ndependently trans atabl e and rotatable nmenmpers. The tool may
i ncl ude amﬁwamemtm@nwsuabab@ral memﬁntatlﬁera%lne@%engnh@enn@n@rrda&mUI ar

nmenber i e t he i nner
sl eeve ma?/ er%gqﬁ]y rrép %lrﬂﬁgr ourtécl héeoeliﬁﬁgér/e% S'%ﬁ% r%tu gll 66?7%%%8% ngVgcond

posi ti on,ththevelpers’ tsp@mflcagoarenmmh atmgomplw@e witrogystemasiated aad
anti-rotation ri n&aéecgt ation Couﬁ'icgrﬁn 0 thzrl nner sl eeve, such th rotation

of the i NEYSIERCE SRIRAQAINIS W B Va1 dram RBR IPRISMEHEIRINGANOIGT- out er
S| eeve MmoR2veRNRAIA Be AprddiiaraRd saueh ddiBiophi eRbARNGN d81e out er

sl eeve may be coupled to a down ring, he i nner tubular nmenber may
be coupl eQPmQJeéaﬁﬂrﬁlmeéwrtS@Imlﬂg,twtIWwaénﬁYﬂrH]Gdﬁﬁﬁrb&am@tmm@kmg 9fnto a

wel | head Oﬁfgé%ca[t i8R34d fafu ajctdré f&r tPBQ& ?Bgr‘o?tﬂée@@h Eﬁa[Rlergtthg%teh@fltes an

enbodi nmen m ner al extrac I'on sys m ner al
extracti oof thigstissiosilecan be configured to extract various mnerals and
nat ural resources, including hydrocarbons (e.g., oil and/or natural gas),

or confi g008d] toCiertjaenéxe‘mﬁJartyaemla@dlirmhts cbfhhe@%sdmt tdonnfureEinelobiedi ment s, the
m neral extraction %ste is |and-b cﬁaﬁe ?Ha surfaceq%ysterr) or

subsea (€eSY§€MANg ine Qdé%taéjrﬁessﬁ qnlelcﬁé'f‘?r&t Q&) ENHRE® i ncl udes a
wel | head d6A%RY SrinbIg Bl ibn AR RInerd &xithaiidh YRkdm1 herbiptahey the vel |

16 includes a wel | head housing 18 a wel | -bore he wel'|l head housi ng
18 gener anigyeaige fiei@d etow, dh@@hsalcméteémquﬁemsanclu@e aissippeesionandhe

conneot i oreao shEBpETRAdd shiff i AEpEnpRERiM ARG ool S REfaA e Tor The

includes an assembly having multiple independently translatable 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 tubular 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 tubular member. An outer sleeve may be coupled to
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 mandrel into a wellhead assembly.

[0031] FIG. 1 is 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 extraction 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 to a mineral deposit 14 via a well 16,



[0032] The well head 12 typically includes nultiple conponents that control
and regul ate activities and conditions associated with the well 16. For
exanpl e, wbheowalobtiead 12 general |l y i ncludes bodi es, val ve3/tspaosesie t hat
route produced mnerals fromthe mneral deposit 14, provide for regulating
pressure in the well 16, and provide fqor the injection of chemcals into
the well-bore 20 (down-hole). In the il1lustrated enbodi nent, the well head
12 includes, a tubing spool 24 (also referred to as a tubing head), a

casing Sﬂﬁﬁéreﬁfﬁh@%{lépﬁ ﬁfoﬁfde%cé \R/QIIrfé'?‘ad%dif%ﬁid‘% Qﬁéﬂ“a)welﬁﬁ&e@waﬁg@r 26 (e.g.,

a tubing hanger or a casing hanger). The system 10 may I ncl ude ot her
devi ces twaltheaddatising *e&ig@merath)eln@bldlea@dargpzdlamrdw tbakistdigposedétused to

assenble S t exanple in
the ill us ?ﬁ@%t@ %fvtﬁé V?éﬂ Qcﬁrg Sys \ﬁﬁwqatr?gfou%msd ?pgbgﬂ&fgggfjhspended from
adrill s¢dr1n|egt|@r®of the mmbadﬂ%toblm@w\mamss, the tool 28 includes a running
tool that is lowred (e.g., run) froman offshore vessel to the well 16

and/ or theose] | headvxzbﬂheamQttmd:alkynbadd@@ﬁm;pléuoﬂnpaﬁerﬂsnrﬁ@tmnwstems t he
tool 28 may include a device susPended over and/or lowered into the

vel | head A (FOYake apiiieHRNGEPRGIIQRRRRROCIakRA WED the welfPe FOr §XBBIPI&At i on or
ret ri eval ;p@af i 1 ow, a
the wéﬂh@ﬁéﬂ%@ Keral Wé@s BodiE®) M%geags; gfif%nftbgf?&jm%'d

"Christmas tree" eln ed onto the t A bl owout
pr event erm{reCeEy fr@mthﬁavlrwlr@cﬂelp@sﬂ él prowigie for tagutating rieggure inthewell t ree 22

et ngs EharBsionBrotpe Mg omentiEas b 1 RLBfe B Yo RbotRlSliT ng < ne
wel I in thehevkestrad embodimehgnhé erithedd i 2 frstudys, artelslagrspoolrzza(also
over pressu nditio

th de fl d
communi o e BrEd o 3 %H?aqggcaémge%@ﬁbfﬁa%ﬁefﬁ@gio% afdsides a bore
32. The b@UVﬂ FhdA ﬁﬁhéj@%@c@r Cﬁmlﬁé han Mé"@éé?ﬁ’@/ﬁén@ﬁr?cﬁﬁé'%?§err§‘mh as

thelnsertlon of tool hang er 26) into the we
injecti on1Q)ma\Yalﬂ¢|@@1%0th$éﬂiew§B% thaite@e @ﬁ@'ﬂém theswelthesd- 'h'i)laé)j dedhi@st he

i ke. [Ooe'tﬁlat gljé %giﬁb%%séﬁ%fg :flr‘?dd'c@r'itpd{'VQﬁéusacc?rﬂBSnér% of Bﬁﬁ e%glm_Typl cally,

the tubing's onen sea or
surface For example in the illustrated embodlment 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 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.



m neral extraction system 10 that is run froman offshore vessel or surface
system The tubing spool 24 includes a tubing spool bore 34. The tubing
spool borwOo24100vmiects (e.g., enables fluid conmuni cati eoThiStewem®n)sie he bore
32 and the well 16. Thus, the tubing spool bore 34 may provide access to
the well bore 20 for various conpletlgn and worker procedures. For exanple,
conponents can be run down to the well'head 12 and di sposed in the tubing
spool bore 34 to seal off the well bore 20, to inject chem cals down-hol e,

Lo SUSPENGosAP! STHOVIAGkB0 L fBlieS undseabpyanneal eryndy e | [ ke.

|
[ 0035] As wi | preciated, the well bore may cont I n «gl evat ed
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i Ilustrated hanger 2 ubi ng hanger "or casing hanger) is typically

di sposed % tom|Vﬁr|@tu@00mpleﬁ@a@nsdzvqrbersrér@ge@ﬂeabﬁ@ge&mp@agomoaa@tﬁ@aﬂed in

the well t?ér)uf ec(?cglvn f’d‘fﬁgtn e%H arft @%@&%&gﬁuh etﬁé@gﬁ?h’#b;ﬁ Y& b 16 kb,

chem cal 1 ons, es a hanger bore 38
t hat ext esftithet \nelbbgrie 2(hdo cmelmtce:henﬁcatlms'aIO\hvamj;Jmr t@68uspard tobkstdoven-halef | ui d

conmuni ¢ t|o h the t n bore 34 and the well bore 20. Pressures
in the botoerg{}'fﬁe; Qs 4 Wﬁ’&' ﬁ%ﬂ$®§tl k?hrough the wel | head 12 if not

regul at e 0 I seat ocked in the tubing spool
24 (or ¢ HO0R8E: nis eibBF Bjecedribe il iita S0UBRLARTEN SBYAE S r i ng of of her

conponent predéigtel O Fb?@ké%’hﬁlet hfé W@I"I Bb#é’éo RlaylifGude BregurRapht edely casi ng
spool 25 of the well head asse frompressure. Simlar sealing devices

may be ustHOQGpoundioper sAUES mchdéﬁl Jathat @%C%‘?,@ﬂ 2080 RSt and/egineaeeen | ui d
pressur es,and oW pEN AQ%Brdingly, mineral extraction systems 10 employ various

mechanisms, such as hangers, mandrels, seals, plugs and valves, to control and
regulate the well 16. For example, plugs and valves are employed to regulate
the flow and pressures of fluids in various bores and channels throughout the
mineral extraction system 10. For instance, the illustrated hanger 26 (e.g., tubing
hanger or casing hanger) is typically disposed within the wellhead 12 to secure
tubing and casing suspended in the well bore 20, and to provide a path for
hydraulic control fluid, chemical injections, and the like. The hanger 26 includes
a hanger bore 38 that extends through the center of the hanger 26, and that is in
fluid communication with the tubing spool bore 34 and the well bore 20.
Pressures in the bores 20 and 34 may manifest through the wellhead 12 if not
regulated.

[0036] A mandrel 36 may be seated and locked in the tubing spool 24 (or the
casing spool 25) to install and suspend a tubing string or other component, and
to isolate the interior of the tubing spool 24 or casing spool 25 of the wellhead
assembly 12 from pressure. Similar sealing devices may be used throughout
mineral extraction systems 10 to regulate fluid pressures and flows. In some

embodiments, the tubing spool 24, casing spool 25, and hanger 26 may be



enbodi nents, the tubing spool 24, casing spool 25, and hanger 26 may
beadapted to receive multiple mandrels 36 and tubing strings. However, as
ment i oneawakzowd961iBe |imted cross-sectional area of thecraszegozsool 24 or
casing spool 25 may increase the difficulty of installing multiple mandrels
36 or tubing strings, as well as requiging undesirable multiple trips into
the well head assenbly 12. FIGS. 2-20 illustrate an enbodi nent of the
present invention that provides for easier installation of the mandrels 36

inasi ngéc?apttédfbIie'abR/etrH@atiW%!thﬁ@r@ls‘?@éﬁﬁé)Mbirﬁ?trihBQ.ﬂﬂom}éb@ a8 1s a

perspective view of an enbodi nent of an assenbled tool 40 that provides a
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menber 42 to the I ... The tool 40 jncludes an outer sleeve 48 (e.g.,
o out er a9R0IthG) 2a Rt SR ustate 80 enthdiTaa ol ife Prasebb feRtst I udes one
or nore "gogidBest eddidHihstal Ath o‘ﬂhe%d@élé%@iﬁ'aeﬁt’@e‘ﬂr?pirﬁo fleso confi gured
to receive one or nore bolts 54 that secure the outer sleeve 48 to the

i nner sl eEglthesg. assamblhe?. enbodi ments, screws, pins, or any other suitable
fastener may be used to secure the outer sleeve 48 to the inner sleeve 50.
The i nner[08Békve FMG. g Rpeespestive pigar ofpair emnbadivsert &f an @saemblegided! di anmet er .

The upper Lo ' . C . PO f i Lt ,on or
rotri eval *CRPLERRRR £ pBYleaB oA R Bt Phafet UMD et o
tge tﬁol wélleasl dsse il mergaom:idgamm thé%séﬁbmdoalmcamhludeetgg]ti Zln Li ngh
58. The anti-rotation rin i ncludes one or nore protruysions . t houg
the ol d (AB%HUPY G METPS i 45 1116 S6BHLS RRYINg IoRGR 388 Alppr ect at od
that wheny@qpaEdlapde WAk exbEnd PRINEPHEIBR, 8 thréisfdd epupie ik RBufgSendl es
into a single unit. Wen assenbl ed, the tool 40, the hold down ring 56, the

ant i - r ot aNPEver ARGO §& mandral RE. Tedpel 4BHCIdES garmtel 3I9evsods (9.6n 60
concent 1 Gkl Yo ANQYNhPaPRPLF Blecdi b8, She R Tbe Vs IHiflfes YRS SO
ptacles to allow

i ncl udes oné oOr nore rece
more “J-shaped” protrusions 52. The outer sleeve 48 is also configured to

receive one or more bolts 54 that secure the outer sleeve 48 to the inner sleeve
50. In other embodiments, screws, pins, or any other suitable fastener may be
used to secure the outer sleeve 48 to the inner sleeve 50. The inner sleeve 50
includes an upper portion 55 having a reduced diameter. The upper portion 55

provides an attachment point for an insertion or retrieval attachment.

[0038] FIG. 3 is an exploded view of an embodiment of the tool 40 positioned
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 assembled, 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 sleeve 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



securing of the outer sleeve 48, and also provides a lip 63 that abuts the
outer sleeve 48 when the tool 40 is assenbled. The receptacles 62 may be

t hr eadedtwopomvissasengagenment with the bolts 54 or ot hepcCirast@nmeesio The
outer sleeve 48 may include one or nore receptacles 6 1 that may be
threaded to provide for insertion of the bolts 54 or other fasteners. To
secure the outer sleeve 48 to the inner sleeve 50, the bolts 54 or other
fasteners may be inserted through the receptacles 6 1 of the outer sleeve

48 and i nbQrbiige %ﬁ?ﬁ@érﬁ@hﬁﬁﬂ@ﬁw%ol%@ bIGPEr FlsREHERs. 5ﬁ’he b@%@ee@% @”t i oned

above, the outer sleeve 48 includes one or nore generally "
pr ot r usi oNgy BEIudsi ene ar mpre rapeptasies ebiaat maydoesmreamﬂdmdyowde f@rr m)r e

"J- shaped: S&ﬂﬁ@%?@%e@cﬂtscéw&l &HEF%sL er?c%§gc&|}éeth8[1§#%l§d%% T tﬂ%Gt he

outer sl eave h-assenb tGol t'he may be
engaged wnhér $lbevenbi ghe dokte e o¢8>tﬂnef faStSBEKSImgybbmwmﬁrthm@nShéZ of the

outer sleeve 48 i i 65 he receptacl es and rotating the
outer I devEPiEBea of n U Slve Rt [ ebegsEs il elkR acl es 64,
The engaggesp sdpet ween t he out er sleeve 48 and the hold down ring 56

enabl es rotation of the outer sleeve 48 to rotate and install the hold down

ring 56, gﬁscﬂb%tfdﬁbﬁ%bvgeth@‘%uté e AW‘%IJd@@ otn@QJr Mdkel S assenbl ed,

t he inner tubul ar nmenber di sposed 1 n the inner sleeve 50, and may
i ncl ude veanesally FesapedsprobrUisiong raee t Sigrilagy,ghgdold dewn Kegiserieelugéeve 50. As

|IIustrat G » l.ar i I . r annul ar
seal (ﬁﬂ%{) 5 8133@5{'3%@ ¥%%é%%§?§f)ﬁ{)}gdr@§?§h%?\fér@%#ﬁgﬁ?'ﬁﬁ%gﬂaﬁbul aru
mﬁnber 4Zhemer@mxo emﬁ]nWr@In %efnbggg mEDtdoﬂ&%[hegioimgowhhhgtﬂﬁena?ber| gr of
the i nner sl eeve en the IS, asse e ai ne
further BRIGRREd \N)HIZh theruigr ?eV é?y&?@@mﬂ 8959’6'1#3'?’{’%3 %th UHEY t ubul ar
member 425b8vd A8 thtd ahYpehRR) 69 @ﬂhe%@@eﬁté@és 82 2l rofingIRebuiciRIere Menber
42 may engage the protrusions 60 such that rotation O'P the i nner sl eeve 50

causes r ot&untgnhepratiusiansriet fullyiBnpage hsnieeepiagles|G4. com ergagemedn t he i nner
tubular RABEENHe bitel BiedvE A8UHY A8 Hdld 85\Nntrﬂ8 Fealmcbs [APatl ofghgage the

outer sleeve 48 to rotate and install the hold down ring 56, as described further
below.

[0041] When the tool 40 is assembled, the inner tubular member 42 is
disposed 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 inner tubular
member 42 includes an upper annular seal 66 and tabs 68 extending generally
radially from the inner tubular member 42. The upper annular seal 66 provides
sealing with the interior of the inner sleeve 50 when the tool 40 is assembled.

[0042] As explained further below, when the tool 40 is assembled such that
the inner tubular member 42 is in a first position, the tabs 68 of the inner tubular
member 42 may engage the protrusions 60 such that rotation of the inner sleeve
50 causes rotation of the inner tubular member 42. In contrast, 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



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 nenber
42. Thei rwenrzotwbosdiar nmenber 42 al so includes a lip 70 tirat/yscaviocksso an

abut ment agai nst the inner sleeve 50 when the tool 40 is assenbl ed. [0043]
The anti-rotation ring 58 includes ong,or rmore receptacles 72 configured to
receive a bolt or other fastener. For gxarrpl e, the receptacles 72 nay be
threaded to provide insertion of a bolt, screw, pin, or other suitable

fastener jhReSEBHREE nidifodtUd als8imlhdd: 4 I|F5‘905|$at392\}n8§s hﬁ%%ﬁtrﬁéﬁ%(?%irﬁ@- [0044]

As expl ained further below, to secure the man 36 the hold down ring 56
i s i nstalthednnet seryevid] wh@am@@@é%n@a%@muﬁ@ hol d down ring 56 may be
secured into the tubing spool 24 or casing spool 25 via threads 74. The
hol d down00A3 56he entirrestiohenge@dneludas one or hwre uétaniacie®dl 24 to prevent

axi al nove t p assenbly
12, “ o0asyortpuetiorraeaVE Al dindt b el Porblsa g b ot BE B Podea t ool
40 taken mhpig thicaded td prdvidd BseRionAs astiovBeriew, pirGor 4thdrisaitabiser sl eeve 50
includes a first portion 76 having a first inner diameter, a second portion
78 havi ngfaate@smgequmme ntarRiAURN Tingas 40 4 'F‘H%%??Y%ﬁo 80 having a third
inner dianeter. In the enbodinent, the first inner dianeter may be | ess

than the [9888hd Aﬁr%la'ad?%ft@?r belay. i%@%’é@ﬁ?ﬁjmlaﬁﬁ@‘ 3@(‘%%9@@% be |ess
h h
than the r%ﬁ”d Bglid |H§f%ﬁle@I cha Irhezg%stsg rﬁ'hé’ﬁo@oddvﬂgéHggg n‘?#ebéSt

chanber 82 "and a secon first chanbe second
chanber 8secaraed m&pm%tubmgtgoopra‘@ousasmgsaeol dsvietipeadanéd. flinethodd bel ow, the

i cn i n darh ehpisBud i bl RIRe i st BRI Yl 437 noi de
t he i nnermsl@eget Githe MndralBE ddrifgdgdrati®@nbethediemerd meyemunt1d. t he tabs 68
abut the bottom second portion 78. Additionally, when the tool 40 is

assenbl ectooubﬁ UPR®r4 @ﬂzﬂbﬂo@é seefdn §ﬁamaml@@m¢brﬁmmex odétﬁto'@enond portion
78, sealin e tool 40. t he i nner tubul ar noves axially, the

Cpner - anriaien abwgingeh wﬂ@n%. As(&h@wastré&l@néltthgIm@iﬁfvgoﬁotm@lﬁdega Thus
ngar dl esgsPhortiBs 78R ngPLfiist irfer Bfant &8, I Ronb MR 78 BARRG atecohe t ool

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 turn 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 axially,
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.



remai ns sealed up to that point at which the upper annular seal 66 is
engaged with the upper portion 78.[0046] FIG 5 is a cross-section of the

i nner sl ewoeoBMIsARen along line 5-5 of FIG 4. As seenPCH/USk@o/02081¢ hr ee
protrusions 86 define three spaces 88 to enable space for the tabs 68 to
nove axially between the first charrbe(i1 82 and the second chanber 84. FIG 6
Is a cross-section of the inner sleeve 50 taken along line 6-6 of FIG 3.
FIG 6 illustrates three protrusions 90 at the base of the second chanber

84 of thegorg F|(§e3’% a59ros§'@%cﬁ’c5r%ir Mé'lﬁrﬁb? sStbVEeSd Pfkeh RIGRY IFRA58%f92 O

enabl e Space ]feor I‘Otl‘USIOI‘lS he anti-rotation ri ng 58 to nove
axi al |y o4 Hs S%belﬂﬂdzlaﬁénﬁh‘ee 8mtmm3a%ﬁs@©fma theea $rAcesdis togenabie

protrusio ve a bolt,
screw, pi Og%ﬁ@ﬁa# %gnercfv%_lah%élgﬂ %{ i ngk(}@ggé)Z éﬁ& secured to

t he i nnersetoad\vhabbebB4i F3@r 6iing ca)slseddcilosc)f&\/mnpemslewe 60 Wenfaem@ner
throughthe C e f the nt|-rotat|on in 58 an nto the

recept acl e ég Cﬁ%éhé Ttr#\e@ cflé‘ﬁté@'\?é tRge 9&8@5‘?'?%36 gfﬁ Canti-rotation
ring 58 igecongwhaphbep sie thdaer §Ib€@é’§05€Thetd?6tr@§!éhs 0Qafih@threéng 58
captures the inner tubular nenber 42 within the sleeve 50. Specifically,

t he anti -$RACEE9Gri0 ﬁnﬁglewa@ed@k@etmtrwms 60 @b thesantivsri@iian Wg $8 &n novi ng
axial ly %Fv@ﬁxﬁaﬁ ?ec%%d APl t% s%ﬁgt J&C{l WA G 7 is a
| ment of t er

top view o ane elnner as shown by line
7-7 in FlgsotrdsioAs QGEJMd innMdeaboepﬁacleﬁémomn&gumdhuIrareweaib;ert d@ewncl udes

th tabs 68 th t dially.f tub nber 42. Th
hree t abngs OB radRash T aHEraie 8 60 Ty B Be RIS NGRBRT { he : nner
sl eeve 505leSHCHO bwserrthfg é@bﬁ &,ﬁewaprnf)@ﬁéthbhfa@,t@mtth}@ugﬁws 88 and spaces

92. Thus, when assenbling the inner eeve 50 over the inner tubular nenber
42, the trg6ePteglesr/e %flthg RBH-TeigEAN RGOS 3N infife rﬁﬁ@@@g‘ﬁstgl‘}éféb%l%‘@r 92.
Simlarl I t position
O A L P R Lt RO S U A

t hat the s‘ragvmmdhamnmrblyatlbhmoggﬁs Gapadaurepalm@mr@sttmwarbeemben42 ethfn r st

gﬂggg; gtﬁ asgededtehﬁ gﬁ%gfd%ﬁgatﬂg anti- rotatlonerlrﬁgté.éeblo bs h%slnr?erretubglatr he second
member 42 from moving axially out of the sleeve 50 by blocking the spaces 92.

[0047] FIG. 7 is a top view of an embodiment of the inner tubular member 42
as shown by line 7-7 in FIG. 4. As mentioned above, the inner tubular member
42 includes three tabs 68 that extend radially from the inner tubular member 42.
The three tabs 68 correspond to the spaces 88 and the spaces 92 of the inner
sleeve 50, such that the tabs 68 may pass through the spaces 88 and spaces 92.
Thus, when assembling the inner sleeve 50 over the inner tubular member 42,
the tabs 68 are aligned such that they move through the spaces 92. Similarly,
when moving inner tubular member 42 between the first position and the second
position, the tabs 68 are aligned with the spaces 88 such that the may move
axially through the spaces 88 and between the first chamber 82 and the second
chamber 84. When the tabs 68 are in the second chamber 84 (e.g., the second
position), the tabs 68 are captured axially by the protrusions 86 and 90. When
the tabs 68 are in the first chamber 82 (e.g., the first position), the tabs 68 are
captured axially between the protrusions 86 and the interface between portions
78 and 80.



position), the tabs 68 are captured axially by the protrusions 86 and 90.
When the tabs 68 are in the first chanber 82 (e.g., the first position),

t he t abs w0 2are096mpt ured axi ally between the protrusi on®CEAIS201G/02(3¢0

i nterface between portions 78 and 80.[0048] FIG 8 is a top view of the
anti-rotation ring 58 as shown by Iin? 8-8 in FIG 4. As described above,
the anti-rotation ring 58 nay be secu %d to the inner tubular nenber 42 via
bolts, screws, pins, or other fasteners inserted into the receptacles 72.

Wien assepphsfl ORI® 4 i€ tdgﬂﬁéwto‘f‘mé &¥iti-PRARSH rifks 58 LBSHBWALEHHORS i§0 of the

anti-rotation ring 58 extend through the spaces 92 and int'o the second
chamber 8AGH. tAcﬁedeemm@edab@eeethscantﬂrh@tlpﬂcmgufsﬂ may betsesuri® thadnaibs 68 to

s posi ¢ 1 RUGF BsopShrika Vit hoh e BLINE o BufdBabhE s RRled MR ThaCe" 42
protrusi omsepidcles|72. tWeea}aasemb%Zi axitd ¢hie ihher nmmimrmékabémz,ahat ed such that
the tabs 68 nove 8%3 éfromaflégt an ﬁ&ﬁition aé ally aligned
Weh the RbkUSens B0 alitrialamae 5B BRI aspaCat o5 Bt bt n°f ho
spaces 88thé%‘écéﬁ@cﬁérﬂbéﬂ§4Bﬂﬁwegﬂnel{ﬁé’é'\% 50! @ne%r&ﬂfé‘mﬁs%(ﬁ@n ement of
the mandrel 36 that may be installed in the well head assenbly 12 by the

tool 40. Wh%ﬁﬁﬁﬂ@icé}kf% fottiondd sheinngp sleevamuvken dednnardobeiag | ower

annul ar H’be?% is %ﬁtu%bdé@h At Ale380d g8 'a%’é‘ﬁfth'ehrétee%lbhg chéﬁ‘x%@?‘?& 104. The

upper annu ar seal Seal’i ng nterror of the hold
down ri nng&ﬁpWﬂe:mdnh@OnfﬁlrtdeesbaB@s %dftbolhrdz rdemmber 48 ds ffatedsuchshatlthed i n t he

wel | head a nt er o t hr eads etothet reads 44 of
Uhe 1o 388 BRTagva el s0cd bt ahalEEs St ataly atdheniin! thee aes bl cd
tool 40 aébécbb©2@@d§é%ﬂona@ngﬁﬁr%©§mbh@Qiéllillah@ﬁ@i whﬁ'tﬁ?é’\/s dcesrsgmYe the tool
40 fromthe mandrel 36, the inner tubular nber 42 is rotated to di sengage

the threah8 PAAIreFoRh30i nner tubul ar nenber 42 fromthe interior threads 104
of the mandrel 36. In sone enbodi nents, as di scussed bel ow, the mandrel 36

may be cd98A8H t biG 9 depiaig an emhgdinamdsbihernandreh3aeatanay be distaiedsect i on

of an emidhIGR{in4d sfhbiy ab B the tool 40. The mandrel 36 includes an upper
annular seal 100 and lower annular seals 102. The mandrel 36 also includes
interior threads 104. The upper annular seal 100 provides sealing against the
interior of the hold down ring 56 when the mandrel 36 and hold down ring 56 are
installed in the wellhead assembly 12. The interior threads 104 mate to the
threads 44 of the inner tubular member 42, providing a connection between the
assembled tool 40 and the mandrel 36. As described further below, to remove
the tool 40 from the mandrel 36, the inner tubular member 42 is rotated to
disengage the threads 44 of the inner tubular member 42 from the interior
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.



assenbl ed 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

assenbl edwbaol0/096118 out er sl eeve 48 is coupled to the i mogUStIeABIG0 Vi a
bolts 106. As nentioned above, when operating the tool and installing the
mandrel 36 and the hold down ring 56,1%he hol d down ring 56 may be coupl ed
to the outer sleeve 48 via the insertion and rotation of "J-shaped”

protrusions 52 in the "J-shaped" recesses 64.The mandrel 36 may be coupl ed

to the i MG nianBkd 86 rﬁEVE@rcof}BleM'tétt‘?‘é‘%@?f%@ﬂar%erhb@r 1Dy Resyatniint t he

i nner tubul ar nmenber he 1 nterior threads 104 of the mandrel 36.
[ 0051] Thef thethreads éﬂrot)ther nnngr BBulags miErsberseivithdhelintenns thigads 19¢adve 48,
and securg g’ﬁ c}rgﬁ]é)ottom of the inner sleeve 50 via bolts 108. As

descri bedt bov € protrusions 60 of the anti-rotation ring 58 extend

45 s o SHBEENY TORARRTAEteRnh " £ MiPosBl TRIGR R ol Ors b AR ha AR N He
10, the igwvared WahkaotiorNdiethe 4ihdrsiativerBoswd bolisi1d8. tAseddsaribed abewye 50 such
that the tabs 68 of the inner, tubular nenber 42 are di sposed insi de the

second cthﬁtPé‘Pmﬁorb? 60 REtherpEirolation NGB extend IadNe SeFPNmS 3B &% r red t o
as the "l GuRe' ri%?%lée'v@'BOOfTHé‘lﬁanPu%Dla{rWhﬁér RRGED Cﬁ%d ihdlaé meink@pi tion,

rotation of the i nner sleeve 50 rotates the inner tubu ar nenber 42 through
cont act baleewsep0.t he tabs 68 and the protrusions 60 of the anti-rotation

ring 56. The outer sleeve 48 also rotates via the connection to the inner
sl eeve 5000%58s, Aatitustratad infrier 10uthelismerrtebtler ménhies 4i2r1'stdlwo'sed>wer"

Pubul ar rengeds Shelnkl® o Tien PalTBY ot & tdnbe B 4B e o
and out Oéree:rqmedﬁmmda\mdwsédmmrmmrtﬁr 8atofhairnet elceoe S0hramelsosifidh  As
descri bed further bel ow, position used to renpve the

tool 40 fPBHPEHETGHERdPES tﬁ% “'Q’rl\te pQS}hté?thfltEledm}% tr@’qt@r BEMRGH ‘qaiiFES 36 are
cr ase- sedr B R S e 38 ot on of
t he hol d tughréandad detween e tabis 88&nd3be iprnetausidns 60 of the anti-rotation

ring 56. The outer sleeve 48 also rotates via the connection to the inner sleeve

50. Thus, when the inner tubular member 42 is in the “lower” position, rotation of

the tool 40 may rotate the threads 44 of the inner tubular member 42, enabling

the inner tubular member 42 to be rotated into and out of engagement with the

mandrel 36 via interior threads 104. As described further below, this “lower”

position may be used to remove the tool 40 from the mandrel 36 after the hold

down ring 56 and mandrel 36 are installed in the wellhead assembly 12.

[0053] FIG. 11 illustrates a cross-section of the assembled 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,



wel | head assenbly 12. As described above, the tool 40 includes the inner

sl eeve 50 di sposed within the outer sleeve 48, and the inner tubul ar nenber
42 di sposwo 20i0ides218t he i nner sl eeve 50. The hol d down riPag/UsS@otios2asoupl ed to
the outer sleeve 48 via the "J-shaped” protrusions 52 and the correspondi ng
recesses 64 on the hold down ring 56. Ihe mandrel 36 is coupled to the

i nner tubul ar nenber 42 of the tool 6 via connection of the threads 44 of

the inner tubular menber 42 to the interior threads 104 of the mandrel 36.

In this ngdiRthe HQIH*HOW?HHT@B@ aA8Re Fﬂd?ﬂiré@ea&@ §e|&9ré69t6%§‘toc§@foar e secured to

the tool 40, enabling the entire assenbly to be inserted into the wellhead
assenbl y G.IJ_Bb“[lQ(UHBl]EnﬂIFﬁ assambisto heinseided o tthEHW@adlaSSleﬁéﬂy hder tubul ar
menber 42 is illustrated in an "upper" position. In the "upper" position,
t he tabs [0954F t hecanirast ta bl 14 imEb@beﬂﬂ the inner tdbgpomember 4Riien t he first

and e asiene DS PR dTE R e (st Lp Al e 18 Gk iess"Bna
novi ng thabuuanﬁferﬁtb@emear‘éwué@yédwtmm tred frevehatbder 2.t Tige mxieatudiarect i on
general ly indicted b)%/llparrow 112. As the inner sl|leeve 50 and outer sleeve 48

are moved"PRICEREZARAEPE HIQVELHHEFHHIS HPRET ANOAPE JAWELNOHURD R¥abs 68 pass
through tﬁ@nﬁ%@ﬁa@@G@ﬂﬁthWﬁé‘%g%éﬁ%@ aﬁdf mdvihg ﬁﬁﬂﬁﬁ&rsléé’vé 9%?5}% second

chanber 84 or "vice-versa upper” position, e tabs 68 may
freely nowde(gegve 48)ondhe pxial dlhieailqnt@ﬁefalb/tln@hmﬂm argaw 1TRe Asriber usi ons 60

of the a In the
"upper" ghé?'rﬁ%%\;é sﬂgh{jgﬁée? ‘{e?%ad %% rﬁﬁged P}tﬁ?%xfa‘?@ﬂ@&éﬂﬁ%ﬁ[)eo%reely

r ot at ed aarmmd12hte1eltab£68tpab$ltr&bugmﬂtsa$pab%smdtr&j inbee ifronethetfirbul ar nmenber
42 remain stati naré. I:&C{ree I‘Ot@#l on of the inner sleeve 50 and outer
sl eeve 48 ©r1he SPERM PRAMBE §he" HEFYCHSwn ring 56 without affecting
the threaded _coupling between the inner tubular menber 42 and the nmandrel

36. Thus,[0089] ns rh'ihP HRRSTh BPRItigRIRE ARROB B1a% fFRElY AHRYE (81%<PRIBOWHRE out er
sl eeve 48th8‘?h‘st%aﬁfﬁe’?‘%9d 1‘h'é ;?]rgfhéﬁeﬁé’ b8'of thd Eﬁﬂ P&Qtl&?ﬂﬁq 8B lrymhfiteat ed by

the arrow 114, rotating the down ring 56 to nmate tThe threads 74 of the
hol d downmrthenge%ld/@hamhe)"r&deslpdha|“lﬂ@p€trhlb@81tﬂ@1 ithe irmer alelev b ©Qcangsewabl y 12.

sleeve 48 may be freely rotated around the inner tubular member 42 while the
inner tubular member 42 remains stationary. The free rotation of the inner sleeve
50 and outer sleeve 48 enables free rotation of the hold down ring 56 without
affecting the threaded coupling between the inner tubular member 42 and the
mandrel 36. Thus, to install the hold down ring 56, the inner sleeve 50 and outer
sleeve 48 may be rotated in the angular direction generally indicated by the
arrow 114, rotating the hold down ring 56 to mate the threads 74 of the hold
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 tool 40
may be moved in the axial direction as the threads 44 are disengaged from the



[ 0056] After the hold down ring 56 is secured to in the well head assenbly,
the inner sleeve 50 and outer sleeve 48 may be noved in the upwardly axial
di recti orwDndioo@msnd by the arrow 112, noving the inner tPrabaisasiomersier 42 to
the "l ower"™ position. As opposed to the freely rotating "upper” position,
in the "lower" position rotation of t i nner sleeve 50 rotates the inner

t ubul ar nenber 42. The inner tubular nber 42 may be rotated to di sengage
t he i nner tubular menber 42 fromthe mandrel 36. As the inner tubular

menber 42phicpiof fﬁréé(%im& B?tﬁe%hnd%l 58y Abgr tHRVIRAer tbliRe nfphdr 48 jgection as

the threads 44 are disengaged fromtheinterior threads 104 of the mandrel
36. Aft erdisgrgageddronn itgimandrat @beihedrol 40 igi fsemigdefeermovss frore theindr el 36,

t he tool [.S, f renoved fromthe well head assenbly 12. [0057] To
i nstall t\&gl d%gle{sgg”{b%gfentl re assenbly of the tool 40, the hold down ring

cuter sl 098 . Rdsiah B oL RERhER Aot B B Fh T RRE R ar
nmenber  4Zing56,mariddefmasdrep8s iray s inseried intd thel BBIhRB @ysenibly 1AeTher st
chanmber 82. To thread the hold down ri n(%§56 into the wel |l head assenbly, the

tool 40 iQilposigewds apeinnarsieavrel aiveicl sheniial S Kngr Blauk reeBBee 48 are
rotated, yeGh thaiish bBsifioh 65 tdiRni Bk iihd frafcinbd aaiofo pigagenent of

the "J- shape protrusions recesses : tool 40 is rotated,
t he i nnerthediold dewnsinpgeét in theerclihead agsemblyaiite tohedd isnetated.eased 50 and

| i .arl . ) f
st | a TaE g edyd 8 808 offe sty b 4Bl iG] iR Rl el ' The
t abs 688gﬁolcyr Hewitnrrrrgsa thboligtr em@;ﬁmembf !INHl ‘lalt ﬁwaipempaithgmn? miédB h tn Pg e
ace e ool BN e Xl a S |
D oanbeest a8 the TohLO8 s otsied: B umneriaiTar MAdRsB A2 RS t e secand
posi ti on. (oTE dh@the HMeTBILEVBED 2% 5ALRIREVS 28 Wakly @Rle RS MRInAerbUI ar

menber 42 fromthe mandrel 36. Because the inner ‘tubul ar nenber 42 is in
t he secondbplgsimanaper 42t Alterdnstafiatianeofithe Bplostiavey Bng 86 athg teol 4t rotatedve 48

"ot at es. tien Ao b A D: TRIRE: AEURY HbrERAPMERRAL b dibfiniRbAIRS Wi th the

pr ot rusi ons e ant’i ionri
the spaces 88. The tool 40 may be lifted aX|aIIy, moving the tabs 68 into the

second chamber 84, e.g., moving the inner tubular member 42 into the second
position. The tool 40 may then be rotated to unthread the inner tubular member
42 from the mandrel 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
tubular 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 36 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.



[0058] FIGS. 12-21 illustrate installation, operation, and renoval of the
tool 40 with a well head assenbly 12. FIG 12 depicts the assenbled tool 40,
hol d dowwoi2n/®6318and mandrel 36 prior to insertion i nPOTASAEI0RESAE
assenbly 12. As descri bed above, the "J-shaped” protrusions 52 may engage
the receptacles 64 (e.g., bolt recept?gles) 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 assenbled such that the inner tubular menber 42 is in the

"upper poRpsaPN” FRY. 13@épitlenddHiGH oftheaus &0 MaRFIQWE fihg DS aME nfdhdréiee! y

rotate without rotating the inner tubular nmenber 42.[0 59] FIG 13 depicts
i nserti on3®@ihte e weltieadicassralaly tdwh energmbedinagrd, ingridbiep speoi 24 mayhe

wel | head . | gen i e coupl ed
o the. bl SoaiTey B UM EPRREL FET uabBEe bRk L TRaRe sGH 4B%aE be

i nst ﬁl I gfbe imstallgd tlmrbuightooirag)any@nsmpwbpht @“fthtehfellhzhdi hg;wrnalweagrbwh ag, Suclh
as the t preventer . _the tubi spo and/or t casi ng spoo
5. The. t DB D OBy SMR rred s i podl 24 R0 e cBaInG Sp9obE5 ¢ KBt ubi ng
spool 24 thpa@magidcsdlaRAl iddded iR MEIREE TR tH2Rb P2k Qid B reduced
di anet er upper portion 55 of the inner sleeve 50, and may extend out

t hr ough t#EohaEndfl20hd hadtiagbaenhsd@ apuples fo tharegpeechdigmateryupnagti pul ate t he

t ool 40, - - i j 120. [ 0060
The. manar 1o 6o VROEt BB BaY ¢ s eI B B BB 020 <hosed
in the tubelitgasEsskenidy 12.n Asaperatobody meanipulatsiedoolrty), sualkddst | onal

mandrel s 124 be jnstalled in the tubi spool 24. The tool 40 enables
i nserti Ontr%}sle[l{ﬁé RRERHEP: BieUpR e ?%a%%tg%&r y installed nmandrel s 124,

i t hout I t h i ti I | s 124 and i ingle trip int
the ol | HORR0Es s ShBANGRe! SRmat b6 UPIRS e iPIS S84 32Hh TEISR down 1 ng

56, the t&?ﬂ)é&dﬂﬁ'ﬂg@fub?&i ol 2Ac!| ¥ dBmichsrBBEGImbARs, @PBIdr dhérathdaftionar e wi th
the threads 74 of the ho down ring 56. [0061] In FIG 14, after the

mandr el 3Bandieis12hmaymssinsiaded imthe thiegtsperhef-spoetoa 40tanabtesol 40 noves
the hold . [ ' pal - dir I I L i by arrow
125, unti 1o hgh EfPfhahdish 38 LR prRolel e ReTERAy ol A28, WfioER

removal of the additional mandrels 124 and in a single trip into the wellhead

assembly 12. To secure the mandrel 36 via the hold down ring 56, the tubing

hanger 26 may include threads 126 configured to mate with the threads 74 of the

hold down ring 56.

[0061] In FIG. 14, after the mandrel 36 moves into position into the tubing
spool 24 the tool 40 moves the hold down ring 56 in the axial direction generally
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,



threads 126 of the tubing hanger 26. For exanple, an operator may

mani pul ate the tool 40 into position via the attachnent 120, by axially
novi ng t wotowl09disand rotati ng the tool 40 count ercl ocleeiras2¢ias20smali cat ed
by arrow 130) until the threads 74 "junp" onto the threads 126 of the

t ubi ng hanger 26. [0062] As depicted Z? FIG 15, the tool 40 rmay be rotated
(e.g., in the clockw se direction genefally indicated by arrow 132) so that
the threads of the hold down ring 56 begin to engage with threads 126 of

the tubi ngnhdiaRgehe RBId dtivri My BGFEk?betré't%tdoaihtd@ erflent vatnolt AfctingPper

position,” rotation of the tool 40 via the attachment 120 freely rotates
t he i nnerthelconnectsm katweenths insieetibylargnemasr 2 gndike haindrel®@n ring 56 to
be rotated into engagenent w thout affecting the connection between the
i nner t ubl@0&8] netrbelG. 4%, thredneld alomeningeb6 BeshdwioBBy engageddvitnéhe t he hol d

thet hr estiosh 27 T s RpbacA tHRAgY sk b NP AR f sndre BBl 26 01
the tubi ntgth@ﬂgeadéﬁzdiosmdurigrhar@@rQe@.mseawtheaﬁbingr@obom Jogn ring 56
prevents axial nmovement of the mandrel f[“%nerallﬁél ocki ng the mandrel 36

in place .%ﬁawntrmg Sopiceats 54l neNaar Of FoBan st S6r SEehr [aohgot ne
mandrel HfeAharerss iMdathmshel tledebiagsdfipyhie tool 40 my be remved

fromthe wel ad asse To renove t ol fromthe well head

assenbl y he own ri ng
56 and th@ﬁﬁﬁom*\&%*g"gaéa‘"ng‘ nE PR30 81 SORREITR hotl Jouh AR e e O o

10, to reooh40 tray heosmaedfframthereeliodatl aksembly 1g. 36, remwettbﬁltoato may be
slightly rot d e e the, - ' ROt ruysio he out er

S eove s I helifeiT atnal e HiendBRRLs B Bl Mot BndlodhentiiRo! &' down
ring 56. tRemow ogwh hiegtaecanciBiehtiam ehgaderhenideimiel mand@l 8evol ves al i gnment
of the "J-shaped" protrusions 52 with the openi ngs 65 of the recesses 64.

Addi tion bss] aSA§ Rewpwniin Fucraem ransinbl@thedfoot A€ florBle Haldbah rivgrdser 42
bet ween t " er" and "lower" positions, the tabs 68 of the inner tubular

menber | 42NRdgoIge ey BREHORNY Fotalgd e 6aBWS B “4-6haRem|RIOINEONNR! fldseve 50
to nmove ayiial §¥elEhabld BiskAgAd frBMGhe b YRHAGE Y TBER& s B4 of the hold

down ring 56. Removing the tool 40 from the hold down ring 56 involves
alignment of the “J-shaped” protrusions 52 with the openings 65 of the recesses
64. Additionally, as shown in the transition of the inner tubular member 42
between the “upper” and “lower” positions, the tabs 68 of the inner tubular
member 42 may be aligned with the spaces 88 to enable the inner sleeve 50 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 sleeve 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.



[ 0066] The tool 40 may be noved in the axial direction indicated by arrow
132, noving the inner tubular nenber 42 to the "l ower"” position. As

descri bedwOreof0%2180, in the "l ower"” position, the innePC3IUseme/03@1@nd
outer sleeve 48 cannot freely rotate around the inner tubular menber 42.
The inner tubul ar nenber 42 may be ro:1| ted by rotating the inner sleeve 50
via the attachnent 120. Thus, to dise gage the i nner tubul ar nenber 42 from
the mandrel 36, the tool 40 nay be rotated in the counterclockw se

di recti onogeRer a|t's)ﬁohl@lddecéér?r@cﬂal/eoat'hépﬁh}l?&at‘rtm dlrind@etifdiamdtonehet the

i nner tubul ar® nenber 42 di'sen he interior threads 104 of the mandrel
36. [ 0067]removehidusisated akppe &t kﬁ%d I-hamaynge pefermeshindudiregjionhe

i nstal |l at per f or med
o i TS by BEERKE o aRpVebbER R Btk B STlaudal g A

ori ent at ithe spbok 2 Hod @éals riot) Sehendfepahy 2dherlvohtbothewn ring 56, and/ or any
ot her conponent. [0068] As shown in FIG 17, after the tool 40 is

di Sengage[c)o‘aspm Abehgwndn €1G367, atffeetrﬁe)tdol 4@usﬁ@}§eﬂ®@agetnmdhé rremadtdle
wel | head asserrb . As also illustrated in 17, further operation of
the wel | & &%Ciﬁemaylée @VOY%Tra@éhPNﬁ"QPﬁ%@FWBW £ %8188 mandrel 136

and a hol.ﬁug i PG 300 Wah SefEinS 1h%iRhd Raddentig 1 Birhay ingRRer  USi ng

the tool 40. The second’ re e coupl ed to anot her tubing string
139. | n onhblieHakarbeid ﬁ@@ﬂﬂ@l mandﬂei i 36 aﬂd@rhdﬁd dewnding tigyidicromaywedr el s may

be instal, I ti onal
mandr el s bgtg”%(ﬁ' erw% r’?ﬁf&{/ ﬁﬁ%rﬁgﬁ@ e%tﬁooﬁk,fe %lha ’#‘%‘Jﬁgpbﬁ ﬁn%g
comd)onlent%o%.@ndduoed;gtMr tubieg rstrively efssla [ trS@thér er}ﬁb&jurrééhta; ld wﬁﬁr Etmiem th h

mandr el s and 136 in ed, sea e ocked via the ho own rings
56 and 138 R¥4PRY:PVBR reFdBGbPeA@Sté' P‘ﬁ "‘ﬁ(f'éea‘iéssefrﬂﬂ"ﬁ/ ng ﬂ]‘f‘er ation of
the wel | hagd asseodaditehaMandréls B8y BebivES thedérodsRastdfar @f el ve 140
into the mandrel 36 and a backpressur€ valve 142 into the mandrel 136. The

backpr essweltheag cpsponeot eaellired Jonig rgandekitsg)f. pFlig Ehilusieaies bad t ubi ng
Strings %%Zm gﬂ&@an{j %?gﬁéténfﬁé{ea@aoghé’|d%Re&9FH thb MR aS@h Fhys'seom pressure

condi tions
and 138 respectively.

[0069] As shownin 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 be 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 146, and
associated tubing strings, greater flow from the well 16 may be achieved through
the cross-sectional area of the bore 34 of the tubing spool 24. As discussed
above, use of the tool 40 enables each mandrel 36, 136, and 146 to be installed



operations may be perfornmed. For exanple, in one such operation, the

bl owout preventer 3 1 nay be renoved fromthe well head assenbly 12. [0070]
FI G 20 iwbustwetrs an enbodi nent of the well head assempCy/uB20miord314 he

bl owout preventer 3 1 renoved fronlconnection to the tubing spool 24. In
this enbodi mrent, the mandrel t he i cond mandrel 136, and a third
mandrel 146 are installed in the t ubi g spool 24 and secured via hold down
rings 56, 138, and 148 respectively. By running nmultiple mandrels 36, 136,

and 146, iangdsiagieak) abpg dﬁl&biﬁé%l%s%ls'é%ﬁ@nélra‘?@é F‘e,rqufr'ee“l‘blf t'h%rﬁwér‘?t?rel’\ﬁéélf 16 may

be achi eved through thé cross-sectional area bore 34 of the tubing
spool 24. Tm§ @asia mansiiel 5086, ark 146 mayda mtalledmtﬂwbt distusbiop theindr el 36,

g?gzss?gg i 0 ofba%gad}év@lﬂsl?(?ﬁaﬁ?l in%ﬂbr%é&r]@rtﬁieﬁ@ﬂgls?%lﬁ]t o each nmandr el
ﬁfieviliﬁ’sllﬁﬂ?m O DEFE R RBU IR A Rlals ool DR bftog’ o

depi cts a0 amn@ltsmmy thefmandriep8@#rso WWEMeauo@gs@mmgmhmmyl tHdtoand
installing the mandrel 36 into the well head assenbl

| h
ool 2 ol b aaH PSS EPORa Gl B1avds sespmicadaatioPts aisrieds) | ne
i 11 ust ratigg|gn15! Gheldol 4006 tltlé’rﬁ)'nséﬂeﬂﬁwté 'ﬂ?é‘w'ef‘ﬁé‘é& §é¥e‘r‘fﬂfl§’1§%dv"e| | head

assenbly 12 and rotated counter-clockw se until the t 40 noves down to
seat the netaied ebudier-clockwisehmiigthe teel 40 Mmeyks Zown, toskegbtheanandrg! 8&ié hol d

d [ the. ' . The t ool
205 rovupdanBstef HOrS2R: Leord bt Ao RBRAT wkiss Bh YRRt tiown +ing
5? oEt ohttlhg tlgltinngaldagerf 256 tigtockiR06)g 'ITIrEertgeMOZtB;hrth{tﬁ@ bo%&bcloM%tc{)he t Er eads
of the ho 0 in are connected to re e tubi ng hanger
%6, ' the rbondebrepls a7 i Soid denrao 76 SaloNedhieerng! firbhiscingtlevo 2o
and the opg gj' éd@(%’)e% ﬁéJthfré'éds)/onFlg%%i dden Hﬁb@G@%ohh@&eé@oYﬂéh the
hanger 26 (Dbl ock L 072] After the hold down ring 56 is full

engaged, thrfeaotsamthelmblrsg anges 26 theviee! 4k isiotaipd clockiss, frﬁelyurﬁtaémgr%rrber 42
fromthe tH?F?r“r‘rﬁer%‘Péé\}e' éd“n%ﬁgte@eh@g.bf’%lﬁévfﬂé' o e érl?éagfektp% bt d H‘nﬂ abl e

rotation t he 1 nner 001 cou ercfockwi se to
di sengage58 with tloohad@erfacofolddke2 dndr el 36

[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 tool 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 216).

[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 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.



(block 214) by disengaging the threads of the inner nenber 42 fromthe
threads of the mandrel 36. The tool 40 is then retrieved fromthe well head
assenbl y WO 20tmeks2 16). [0073] Wiile the invention nmapChassusneste ble to
various nodifications and alternative forns, specific enbodi nents have been
shown by way of exanple in the draw ng@ and have been described in detail
herein. However, it should be understood that the invention is not intended
to be limted to the particular fornms disclosed. Rather, the invention is
to cover all nodifications, equivalents, and alternatives falling within

t he spi rié\ w scope of the invention as defined by the foll ow ng appended
cl ai ms. L% ®. Atool for installi ng a mandrel in a well head assenbly,
conprising: an inner tubular menmber configured to couple to the mandrel,
wherein the inner tubul ar nenber conprises one or nore tabs extending

radi al |y T.r omA k9l ferriestaliing @ raandrehined wellieachargenslwesenplisipiised over the

i nner tubul ar - rel je. I ri a, kil anber
and a second c¢ha g{wg%@%@%%ﬁ@ggég @eC%?ége t@ﬁﬂg,ﬁ%@%"mgfa%@ t he

t abs ar e innett tabular memicdragtngrises enerorenorel taby extendingt ratally éomthependent | y
of the inner tubular nenber, and when the tabs are in the second chanber

t he inner'ne?reté'gélaémfm%’i nner tubul ar nenber are rotatable together; and

an outer sl eevg ipAdPSIeevd Bisposedbyverans ind il MeRbePORRSteRVIBE kM | nner
sl eeve. 2. The tool of claiml nprising a plurality of axial protrusions

ext endi n@'@?ﬁ%cqrﬁl@rimﬁ@t §h@ﬁb@'€§@ﬁ1a seepmd gmraaewré@ge@ﬁstqne@eiwabs. 3. The
cont i gur et Bt E i herthe (B8 bre e Bl B B TRhe el m 1.
wher ei n trotatablieéndepiemaently ohibeiisear tabplbumenter, afid phen ks talissaredmf i gured to
mate wit h[hrees%ggr? %hér%bgr t%%ligngros\wevrei arllr% 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 comprises 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 hold 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.

6. 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.



5. The tool of claim4, wherein the protrusions and reces
configured to engage and di sengage via rotation and axi al

ses have a J-shape
transl ation. 6.

The t ool wD20i04i9m184, conprising the hold down ring, wherpeirruseéie/obasiid down

ring is configured to retain the mandrel in the well head
tool of claim®6, conprising the mamdrgl1 renovably coupl ed
tubul ar nenber, wherein the mandrel iS releasable fromth

assenbly. 7. The
to the inner
e i nner tubul ar

menber after the hold down ring is secured to the well head assenbly. 8. The

tool ‘of cyaimyhe iWRFEEIEN BECIRRisinG tHEORBhGY FEmbRabINES@BIed [dihemandr el in a

single trip. 9. The tool of claim1, wherein the inner tu

bul ar nenber

conpr i sesnagr whni@r arengleen wherain dienmandredimigleasabledrorydag s1ngr pdrularon of t he

001 2 o EEREE oo d b PR S g PRI AR PLoov 10

inserting a tool coupled to a hold down ring and the nand

rel into a

conmponent _of the we|l head assenbly; rotating.a first sleeve of the tool
RO hat8 he i lolebeiam hovpaal the thais cofidyeria g ERerraB i onent |

axi al l'y mpuing@ fipe first sleeve of the tool; and rotating
of the tool Such that tool disengages fromthe mandrel. 1
claim 10, conprising renoving the tool fromthe well head

the first sleeve
1. The net hod of
assenbly. 12. The

et hod ofg .l al fheflo NGRS B A LbLSH nR A Golorkhe ahool such that

the hold down ring rotates into enggge 0

nent” conpri ses

rot ati ng anrstarcyed|, sVresgia the @pheldr sealtdealda pdrtiovef the tapl al 8ny postioret hod of

cl aim 10, the first sleeve of the tool s

di sengage@%géﬁie?ﬁ@oﬁhﬁg&beﬁw?i'@&r Y% i ng an inner t

uch that tool
ubul ar nenber of

the tool coupled to the mandrel.14. The nmethod of claim 10, conprising

inserting the tool cout{).I ed to a second hold down ring and
into the tbnpdhetthed oti

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

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

axially moving the first sleeve of the tool; and

a second mandr el

Ratallis eaggdrel into a wellhead assembly, comprising:

into a

rotates into

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 method 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.



assenbly. 15. The method of claim 10, conprising inserting a backpressure
valve into the mandrel. 16. An assenbly for a mneral extraction system
conpri si YO 2010t6d18conpri si ng: an i nner sl eeve conpri si RGTAISRIWSROSEhanber
and a second chanber; a outer sleeve partially disposed over the inner

sl eeve; a inner tubular nenber partially disposed inside the inner sleeve,
conprising a plurality of tabs extendfhg radially fromthe surface of the

i nner tubul ar nmenber; wherein the inner tubular nmenber is novable between a

first posi4i onrasheBREOSTIEINNS] | BpHsthg TRYERRE th@lod BSUPIBAES aSkesNE:
wherein the first position has the 'tabs in the first chanber and the second

posi ti on held dowa ringband a seeend@eodE! dHameompopeniraiithe welieast ot r usi ons
ext endi ng%é'sléhﬁ)l); he second chanber, wherein the plurality of protrusions
engage th abs’'when the inner tubular nenber is in the second position; a
hol d down ring coupled to the outer sleeve; and a mandrel coupled to the

i nner tubyl ar nber. 17. The, assenbly of claim16, wherein the outer

sl eeve colri sE¥ ReRIagSfGqip ﬁ&%ﬁﬁ]%ﬁ%@rﬂ'ug@oﬁ?@ke@%ﬁvw%&e ¥ coupl e to
a plural iy indrecesses of the hold down ring. 18. The assenbly of claim
17, wherein the plurality of second protrusions conprise J-shaped
protrusions.19. The assenbly of claim 16, wherein the inner sleeve

T nel ool iR tosE AR aPE Bl USEFERIAERS: 1 [ [ ot
down ri ngatool pamprisingy di sposed over the mandrel. 2 1. A nethod,
conmprising. 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 radially 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 protrusions engage the tabs when the inner tubular member is in the
second 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.



rotating a tool to thread a hold down ring into a mneral extraction
conponent while holding a mandrel for installation into the m neral
extracti omocomposBAt ; di sengagi ng the hold down ring frecTiuseowoisiwhi l e
hol di ng the mandrel; and di sengaging the mandrel fromthe tool. 22. The
met hod of claim2 1, wherein rotating2gges not force rotation of the
mandrel . 23. The nethod of claim2 1, erei n di sengagi ng the hold down
ring conprises rotating and axially translating the tool to separate nale

and femal fy JshapegsEa bnegim 486; wﬁ@%imﬁﬁe@le@@b%%@es é["ﬁ%}[r&ity"

di sengagi ng the mandrel” conprises translating the tool froma first

posi ti on @feegosepmitusians sapanatincrigefiirstahapisr frioghthestecbod chagbest at i on 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 po&).ti Orhd assentbly efdainhe 6nwhdietn tHer taofd dbowntrivg is pafiallylitsposedod of
claim2 1, erein rqtating a tool conprises rotating a first annul us

coupl ed tSHE AB@Yown ring in a first direction without rotating a
second annul us, wherein the first annulus is disposed in a first
position.26. The nethod of claim25, wherein disengaging the hold down ring
fromthe 2bol ABHINGIREATGINE I ng t he second annulus in a second direction

W t hout rot a“rB%tigHsaett%i%P tﬂFHHé‘é’ﬁom?JownT{fr‘? W&Q.‘?ﬂin@{aﬂ}%&ﬁ‘%ﬂ 6. disengaging
the mandrel fromtHe tool conprises axla I%’/ novi ng e frrst annulus to a

second posimparens wdiile thiokding atnadndral fof irskadlafion &tto démenomlinesalcaxdisaetion ot at i on f or
the second annulus. 28. A systemfor installing or renoving a mandrel in a

m neral ARG En system conprising: a tool, conprising: a first annulus
conprising a Xisdipethgthedsidoews einbifes &k {0dl WAllE 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 to 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.



wi th a correspondi ng J-shaped structure of a hold down ring; and a second
annul us having threads configured to mate with threads of the nmandrel,
wher ei n twe 28maeszisannul us conprises a first axial posi PCEOUS2@I020830
rotatable with the tool, and the second annul us conprises a second axi al
position that is not rotatable with tgg tool; wherein the tool is
configured to rotate the first annuluS'in a f| rst rotational direction

wi thout rotating the second annulus, while the second annulus is in the

first axigd POfd inetho odf &1 SAIReEs! ooy Qerfb%@h%ﬂh@%dld“déxﬁﬁ riy IR khe

extraction system and wherein the tool ured to roftate the first
annul us iteokbcarepiigicg rajating hesdecond epnbivis lrmgpie@on@dfrecimrtw@wcfutrrehatmgt ati onal

di rection é#ﬂ IL'!b] axial translation of the first annulus, such that
t he tool %IF (g &O%ﬁq& € Jshaped structures to release the hold down ring
fromthe tool wherein the tool is configured to translate t he second
annul us f e first X|al g@}osdéélon to the seco axi al position to set

t he seco ann %@emﬁ c?ﬂ%{'fni BWGRt em@dcrﬁl romé%lt EPBPHSEHhe t ool

is confi galigf h@vuh@ttﬁ’é frst BBNSIAS Pd sRBONY Hésuth Ehén BRE PdtiG bRiheliRsti tion to
unt hread the 'mandrél fromthe second annul us.

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 tool;
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 tool is configured to rotate the second annulus in the
second axial position to unthread the mandrel from the second annulus.



