1 POSITIVE LOCKED SLIM HOLE SUSPENSION AND SEALING SYSTEM WITH SINGLE TRIP
DEPLOYMENT AND RETRIEVABLE TOOL CROSS REFERENCE TO RELATED APPLICATION
[0001]This ApRIREAGEPOERI&IMS priority to U.S. Provisional Patent Application R{L/E37983)3830 entitled
"Positive Locked Slim Hole Suspension and Selling System with Single Trip Deployment and
Retrievable Tool", filed on February 17, 2009, which is herein incorporated by reference in its entirety.
BACKGROUND [0002]This section is intended to introduce the reader to various aspects of art that
may be related to various aspects of the present invention, which are described and/or claimed below.
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BACKGROUND

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

as admissions of prior art.

[0003] 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



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 onsMPeV0@ffeH8re depending on the 2 location of a desired resolR€d/EIAHE2M18h systems
generally include a wellhead assembly through which the resource is extracted. These wellhead
assemblies may include a wide variety of componegts, such as various casings, valves, fluid conduits,
and the like, that control drilling and/or extraction operations. [0005]In a mineral extraction system, it is
desirable to have as large a "hole" as possible. That is, the larger the output from the well and the
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description is read with reference to the accompanying figures in which like characters represent like
parts throquSU;t ﬂH@“ﬁ%YﬁéseW%H.t used during operation of the mineral extraction

system, such as mandrels, tubing strings, and the associated installation and
suspension equipment, occupy space in the bore of the bowl, head, or flange that
receives the tubing string. To maximize output from the well, it may be desirable
to 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;



[0008]FIG. 1 is a block diagram that illustrates a mineral extraction system in accordance with an
embodiment of the present invention; 3 [0009]FIG. 2 is a perspective view of an assembled tool that
provides a YRV tA9%eHRIlation and retrieval of a mandrel into a wellhead B§3éWBR110H8Ebrdance
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 accordange with an embodiment of the present invention;
[0011]FIG. 4 is a cross-section of the exploded view of the tool taken along line 4-4 of FIG. 3 in

accordance with an embodiment of the gresent invention; [0012]FIG. 5 is a cross-section of the inner
sleeve of th@of&?]takeﬁlglo%bslﬁ‘lgempe tive view of an assembled tool that provides a

single trip installation and retrieval of a mandrel into a wellhead assembly 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 embodiment of the present invention;

[0011] FIG. 4 is a cross-section of the exploded view of the tool taken along
line 4-4 of FIG. 3 in accordance with an embodiment of the present invention;

[0012] FIG. 5is 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. 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;



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
embodimené} THE/AEIENT invention; [0014]FIG. 7 is a top view of the inneP&BURROHAEMBE!} 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 inventionéOOl?éFlG. 10 is a cross-section of the

partially asstf8¥d to@ﬁhéqwg)‘ﬁﬁ’iﬁmﬂﬁ‘?ﬁ@?%r%W}%tﬁﬂnm‘%ﬂﬂ] SO¥RAINL AN embodiment of

the present ngaatEse into a wellhead assembly in accordance with an embodiment 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

[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



[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; [OYPRAEA¢23$s a perspective view of the assembled tool, the hAIEBHERH HAZI8HY the
mandrel prior to insertion into a wellhead assembly in accordance with an embodiment of the present
invention; 4 [0020]FIG. 13 depicts insertion of the ®ol, the hold down ring and the mandrel 36 into a
wellhead assembly in accordance with an embodiment of the present invention; [0021]FIG. 14 depicts
landing of the hold ring into a tubin% hanger of the wellhead assembly in accordance with an

embodimenPSARRCHRELI 1RG fiqabe3 Flehes'd b ARSI HdNBE to engage the hold

down ring ind@velopment of any such actual implementation, as in any engineering or design
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 effort might be
complex and time consuming, but would nevertheless be a routine undertaking of
design, fabrication, and manufacture for those of ordinary skill having the benefit
of this disclosure.

[0030] Certain exemplary embodiments of the present technique include 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 tool. The tool
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,



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 accordan¥ORRHAARbodiment of the present invention; [0024]FIG. 17 REICESINLARESION 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 hagd 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 back%ressure valves into the mandrels of FIG. 18 jn accordance with an embodiment

of the presef{IGER{AR WBb I F HIeUSRsia W EhEAdIRRSIG BaRrR Welherets3PstiliEd in a wellhead
assembly WWEmheddqvwetrrya\ae@éereremvemdeaq:m@@@ammﬁhmh@tduwspoiéheapresent

invention; ar}we termination of the well-bore 20. The wellhead housing 18 provides for the
connection of the wellhead 12 to the well 16.

[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 regulating 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 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.



[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 BXfBO0{8€248r'S [0029]0ne or more specific embodiments of thBGFASEAt4¥eH9on 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 5 be described in the specification. It should be appreciated that
in the devel:laﬁgment of_any such actual implementation, as in arr]g/ engineering or desiltggn project,
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member an®@ R evEIdeeeRlhard Tgbamst dirnesed is Hisposinnissier! BreenireisRa8e. In a first
position, the jRres S/6F B0 ek SelesAFRUNS dBR iPRILUBLYAE aRRSSIaGwRRRRG position, the

inner tubular member ma?/ engage protrusions of an anti-rotation ring rotation coupled to the inner
sleeve, suchAral IRY&tIoRB ARV IR sRRA/ENEdliSes rotation of the inner tubular member. An outer

RN O S e R N e e
ring and mapcdyss unés .a Moel hesanphs st il | 0031 B Ghdly iim el indeghr dsagramttimtahustrdtes an
embodimentl 8?0%5”;%%%!3 per square inch (PSl), that exceed 15,000 PSI, and/or that even
exceed 20,000 PSI. Accordingly, 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



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 substanea8iIHIGHS earth. In some embodiments, the mineral extractBA1EY§2814/429880and-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 \gell 16, 6 wherein the well 16 includes a wellhead
housing 18 and a well-bore 20. The wellhead housing 18 generally includes a large diameter hub that
is disposed at the termination of the well-bore 20. The wellhead housing 18 provides for the
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componentsibaticnatr alband reguliati e dviisssand aunditensiaseocibieg spdotize vell 16. For
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various compafenis akthewg/lhsad 12. For example, in the illustrated embodiment, the system 10
includes a tool 28 suspendedfrom a drill string 30. In certain embodiments, the tool 28 includes a

running tool g7 lowered 260a, FSEFBH&H\/@W@WBPQ‘?] wpssshigéne relhlEsadiaethpyyelihead 12. In
other embodiments, such as surface systems, the tool 28 may include a device sus%ended over and/or

lowered intdh RIS 2 30g @ LR A ALPR ARSI R\RENARENAGLAGHBIP dhfetrieval of a
Cognponent,lﬁ%m%ga ats)r,lybiﬁm%aagewgr?ﬁgﬁﬁib?@@w:eadfbmlmgsgwabrmyuaeé@ﬁallfecri] onto tg;
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chemicals i%?@)’-"ﬁ%ﬂ)@é%\%@r’@&@’]s@y EFI"?e”EEte?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



[0034]The tubing spool 24 provides a base for the BOP 31. Typically, the tubing spool 24 is one of
many components in a modular subsea or surface mineral extraction system 10 that is run from an
offshore veS¥8I W ¥0PfAEe system. The tubing spool 24 includes a tubing sgSo/B8281842684@ tubing
spool bore 34 connects (e.g., enables fluid communication between) the bore 32 and the well 16.
Thus, the tubing spool bore 34 may provide accessgto the well bore 20 for various completion and
worker procedures. For example, components can be run down to the wellhead 12 and disposed in the
tubing spool bore 34 to seal-off the well bore 20, to inject chemicals down-hole, to suspend tools
down-hole, {8 RERYEIR $OGRAFNGIHEIE HSRPILSIRE FoPBSINESIANEE adi e QHUIELSRRVEER bore 20 may
contain eleviatgglinchrselsse bormramgtepthelaved boret 20amby incbadrpressiwesdtiat exceed 10,000
pounds per square ian%% that exceed 15,000 PSI, and/or that even exceed 20,000 PSI.
Accordingly TP e R FhTORS BT CarT L Se L e R R, manirets
seals, plugsiame esdess, 50,dbet o Enbdreg oldker thasteredrd Gn&pbexasepled plugaginthgalves are
employed tq obq fl res {1 (zﬂs VArioys ED'P{P] els throughout the
mineral extr‘[ﬂc%g ngs%?g egn1 %\[t @éc;rg}ﬁg?asﬁgé?%%%l%s rg{egd@r%r%%ggfég%g?{u ing% F\Iri%%(er or casing
hanger) is tyhiexd/afisposed 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 B930Ler HSrB1SBliPRRE RPN thRotdletiNeey AR MRehIna e FENERI that is in fluid

communicagianviihhe Suainsisprokbsisn3Sandihnang!l Prrade BessHg SEverBeses 20 and 34

may manifest through the wellhead 12 if not regulated. [0036]A mandrel 36 may be seated and locked
in the tubing®8E Y1 PG 48RS g SpRRiesf I g ST Qiepeing HRBIRY it sedther
component,iasbiRcselats sesinteiincddbertibiing thraobP4MItraHiowm weh Zh @B muelread
assembly 12 from pressure. Similar sealing devices may be used throughout mineral extraction
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spool 25, arsideargts Rboaaydpenthgdptddre receprachos|Bglamianthtig3heaodttulslegwirings.
However, as mentioned ahove, the limited cross-sectional area of the tubing spooal 24 or casing spool
25 may ihor I R T A D SIS T G S0 Gy i G UECRY S ae requining
undesirableratgsis thipoiriey thecwvelfiaddkrehait,diyiFrBg .56 20dhlet sotatinrenitbeiment of the

present inventi I&{ Rr [ ier i IJati 7 ' i rip into the
wellhead agleﬂr%%#y 12. [gggfgflic{gt%%@%|95%E£%%3@§$%E§E %ﬁ%o%glrﬁ%ﬁ%ﬁ) an gg@eé?nbled tool 40
that provideB&iO3igle trip installation and retrieval of the mandrel 36 into the wellhead assembly 12. As

shown in FIG. 2, the assembled tool 40 includes an inner tubular member 42 (e.g., an inner annulus)

having thred894U and¥itAHRBIRA SR BeasesDRipsined 1IRREMAIGH MR RGedEi544 couple the
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and an inner sleeve 50. The outer sleeve 48 includes one or mc%re "J-sh @ rotrusions 52. The
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[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



[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 doW¥PrA¥4088G318hown as two sections, it should be appreciated thBEWHEREESA M ed 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 assemBide. FREIAE LBEMRRIsARANELHHFR AdIRI 79 B33 RAULSeH g AhEReNiAPaSholts 54 or

other fastengrs i sldevsBEWh4B thaYdorhalr arearmbisde receptacles 61 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, tH@0d8]s 57 loe attierdtadteneisond@yinaudserte throuyke teeeptambieaciés 61 of the outer

sleeve 48 andinia g I6FRRAICS 301 neclseye 20 LaAis menionsdapovs the outer

sleeve 48 includ€s one or more genera protrusions 52."Similar old down ring 56

includes onéngyraeriérgagiesijed rayide desealiooapiiig it seieweRis, the Qe ssitalls2 of the outer
sleeve 48. %&@Qggggﬂ@t{p% té.’ﬁ’t'i-‘l‘@lraﬁfi‘@nhﬂjﬁ dawg Fﬁ'é%ﬁ%ﬁ?é(e% g@gaged with the outer sleeve

48 by inserting the protrusions 52 of the outer sleeve 48 into an opening 65 of the receptacles 64 and

rotating the RJGM]S'ee)K@ éﬁp‘@ﬂb@ﬁjﬂﬁéF%ﬂﬂﬁ, 33 dely NgroS AheracepipelasieHoe engagement
between the outer sleeve 48 and the hold down ring 56 enables rotation of the outer sleeve 48 to

rotate and ifStAIPFIS HEHRHBVIA G We'IRRAERRIBA U rer’ DEIBR/IBBM ML RGRBABEEAO is
assembled, $beurseintdamiatubdeykpodla dispasiad sptut adnsieeveSo4amheaylinclude various

feat to int { ith the i 0., As.illustrated in FIG 3, the in tubul
member 42 IIUAS AP S AT SLS] RSB 1454 SaBT I QAL 2Rl rom he inner
tubular menmbeveatAeihef tipgp enamirelB36sdalifg ppevalzs s¥dhegwelthehe astszioblyf tRe inner sleeve 50

when the tool 40 is assembled.
[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 portion 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 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.



[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 ro¥a@3818f9&lihiner sleeve 50 causes rotation of the inner tubularPQEMPN U208 ¢ontrast,
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 sleeye 50 (and the outer sleeve 48) may freely rotate
around the inner tubular member 42. The WO 2010/096218PCT/US2010/020810 10 inner tubular
member 42 alsa includes a lip 70 that provides an abutment against the inner sleeve 50 when the tool

40 is assenmt®123]00431Fha S SREFHTTHRYSE IREITHSY SIRSEE ribiekR 8/738148¢ 5-2dfigured to
refceit\)/eI a bay@r znthAsf@@éenarFRBé@,?am@l@rdnmmmt@iﬁa mme@ﬁaweeddﬁm@w?de ilnsertion
of a bolt, screw, pi other suitable fastener to secure the anti-rgtatign ring 58 tq,the inner sleeve 50.
(00401 o PARBAR AT BSIEH (30 e A A1 RN ED JeE oA ah g Kb enstaliea in the
wellhead assecobly dizaribert84d BtWrbriag S6osmypduticeainbe intetredebensOsiaden2dlargasing spool
25 via threagls 74 ..T ld,d r t ndrel 36~ tuhi | 24 to prevent
axial movemﬂjﬁt 6? téﬁ]@%'r% ?uﬂliﬁg%E%#gﬁi%ggﬁ@v%gﬁﬁe%%gﬁﬁg%%é]/gl%& 45]FIG. 4 is a
cross-sectioseobad enabueimndhiodthidrmagsistiayedod 40 hekerotilsignin@0defuferi®es. As shown in
FIG. 4, the i ' firstiparti -havi st inper di ond portion 78
having aselgggg%%%iﬁnn%@e%ggéﬁfﬁi}g% ﬁ%ﬁ%éﬁﬁa@g@gﬁ t i%ﬁ@%ﬁﬁfrﬁge?§|?|%he |

embodimenf@Ye alhnataiiameasonhgnrmbss sanitae ascemndlinadhaitaeetd:, Ahg the second
inner diame|bmaidhe oS amERBERSE agielei TR daitd Rartion BhEEldRs,a st chamber

82 and a second chamber 84. The first chamber 82 and the second chamber 84 are separated by

protrusions B! AOHRNfreNnerthEr eV A PRSNsRH 8% BefsCH P iR 48318 ¥nable axial
movement o daedaTs KBinykitAdmtboR estrblespivia Mm@ mentaéfBringT figular member 42 inside

the inner sleeve 50. The inner tubular member 42 may move until the tabs 68 abut the bottom second
portion 78, AGRRRFCIRS, (e BReA bl A3 10 O LTI B FoSRIASIESo A &8 1HRY B disposed in
the second plerévan 58, Seflithontilsy (ovielDthssdhie-ioriohinbaiensbenrdd naovesianéelly, the upper
annular seal 66 ma%/ r@main pjs osed in th%gecopdr é)o&t]ionn?& '{isz' re arrgllesrs th anxial position of
the inner tubUTAr M Qn oF ﬁ,'tﬁeq 01 48 FeratRg Sesed %p') Pt Boaln 5t Wt?ﬁch e 6per annular
seal 66 is efiyagtvathGheéSpppidicalytitre @hti-rotation ring 58 blocks the inner tubular

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.



11 [0046]FIG. 5 is a cross-section of the inner sleeve 50 taken along line 5-5 of FIG. 4. As seen in FIG.
5, three protrusions 86 define three spaces 88 to enable space for the tabs 68 to move axially between
the first chaMBe08208¢%d&he second chamber 84. FIG. 6 is a cross-section BETHESHHEO2MEE e 50 taken
along line 6-6 of FIG. 3. FIG. 6 illustrates three protrusions 90 at the base of the second chamber 84 of
the inner sleeve 50. The protrusions 90 define thregospaces 92 to enable space for the protrusions 60
of the anti-rotation ring 58 to move axially into the second chamber 84 when assembling the tool 40.
The protrusigns 90 also include receptacles 94 configured to receive a bolt, screw, pin or other

fastener. THOOHBLrotdtiGh RS REPRAIPYECL G AU IREGATEISREEE BOMNIRYIRRG B ML, screw,

pin, or otherriGaneashdesgivide apoeplanteant2rotdheramtic tindy rgse8@ed wtththmregeptacles 94
of the innertslaeve 50. Additiona vﬂ%en the anti-rotation rin%; 58 is secured to th irlﬁer sleeve 50, the
Y i 5@%

Il
anti-rotation Lél%ré%% fFeS The %ﬁ? tLF&ﬂ?é’VsthM%e?rﬁh | ﬂ‘ﬂ%eﬁe'é\?g%%q ?cally, the
anti-rotationrdogpidctdecka thi¢heneastdmibheaemtd dredid memumdsing exiadly 4R2)ttbéthe sleeve 50 by

a5 shown b L I B Lo e T B B P 4 rrce tab

es three tabs
68 that extetit reeitaig febamheriBdaftinsuianensrapee 42. THiethrekusion S8 engsperibeo the spaces

88 and the p3ce% 94 &%@l@fi@@% ﬁSHeo?%eSHﬂ“éméé% BRPRAETIHRY AR HEpgh the spaces 88

and spaces 92. Thus, when assembling the inner sleeve 50 over the inner tubular member 42, the

tabs 68 are BIRJABEItRIS thesiinerhaventhalifie tabs Sicasen tereAPdPhamRfsvidg inner tubular
member 42 baaen SR AR en A kseaR ORI IR S0 GR BEeUiaTAAIH e spaces

88 such that the may move axially through the spaces 88 and between the first chamber 82 and the

second chatABe BB AKSANG Y STe8 IRl fRR0SAORBSHIRhBR A 9ge AMEIBdBENd position), the
tabs 68 are ggataedoaallydBoHte HGUIHP OGS aDGRRY e IRRHARS §Saaks isghmdrst chamber

82 (e.g., the first }%osition , the tabs 68 are captured axially between the protrusions 86 and the
interface belleB Hb’ﬁiB % 78 and 80. 12 [0048]FIG. 8 is a top view of the anti-rotation ring 58 as

shown by li -8.in FlG. 4. As described abave, the anti-rotation ri 8.may be secured to the inner
cubuiar mertBHa vid g QB B el e R B e R B TR Y, e
assembled ontbahvweitreacdssembigtd by Ake tleol#otrudions Bwofithe imctisceatonudngs8 extend

through the spAes 923601AJ6,ECORY FUPLIRI 0" Hie WARKFleaKe.AD, e figliusions 60

engage the ta lock free rotation of the inner sleeve e inner tubular member 42 is

positioned SR @féﬁﬂ%@éb@és aheidnperstyuHarGRanbee P@%ﬁ@ﬁ*mﬁmith@\e spaces 92
after the mepBRLHASHFORIRARMER r‘iﬂ(?téb%?&? £ maxangelany kem ddiataysiaRosition axially

aligned with the spaces 92 to a second angular position axially aligned with the spaces 88 and the

protrusions B384 dHfte. WelbsrRAS FRBBY ditne MBI IAAtREASE Halaig/ B dPistalled

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.



in the wellhead assembly 12 by 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 provide® 98ipg%4gtinst the interior of the hold down ring 56 when the PdreR 188 A§#0hold 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 connectiarg 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 disen %Eﬁ the threads 44 of the inner tubular member 42 from the interior threads 104

of the mandf&SBARLEHE Sy RfrfieHRled aae |R0Eh HRIIG, TRMRShdrel BaRdR958 Ettipled to a

tubing stringsf[0E0FdGasLMAsiessianeioshsieeinerbansamipdifentefior pardiady asgeshbled tool 40.
The hold dowyn rin ing& mandrel 36 are shown aligned with the tool 40 along a central axis 105. As
seen in the &ertfgﬁ% [&efibled tool, the outer sleeve 48 is coupled to the inner sleeve 50 via bolts

106. A i , 1 | ' hold d

ing 56, the 008 dowr LR o Bl A SR e e O B D AR raion o
"J-shaped" pestiietbitstBe hotiae gidhgdaoerstrrise SGaia t®ihEGBarf cleserihagd Be@supled to the
inner tUbU|afH@%mﬁfsfo?r1¥i@(?Bgﬁ’%eﬁPﬁmo?£ﬂ]iBﬁ KUt AP MRS RN CREMBES ¢4 with the

interior threads 104 of the mandrel 36. [0051]The anti-rotation ring 58 is disposed inside the outer
sleeve 48, RIdRREMETASNE BBorHDINAR ik AIEBGBBE g FoliSRERENETESIBdBEove, the
protrusions gR&fdhspanti-rotation ring 58 extend into the second chamber 84 of the inner sleeve 50.
The inner tubular member 42 is disposed inside the inner sleeve 50. [0052]As illustrated in FIG. 10,

the inner tuljogB2apemheiltisapnasadinddentmivrausleeventhbuck 2haldispdabs 68 of the inner
tubular member 4% are dislptﬁed inside the second et fﬁ’l?of thetinger sleeve 50. This position
18 42

cha
may be refewa'éj?o '?:1% T g?ﬁep ﬁ.‘bﬂ‘&’f‘ﬁ%é ﬁﬁ% Yubt Rl AfelRE: U|ﬁrtm§r|’gg§lﬁé , rotation of
the inner sleresdEposeddadive iteesdabathcmerbbe 84 2thnaligharositestcb8dw Sdnidipesilas 68 and the

protrusions G0, e AOAORIEN A0 B8 cENs-ISh Seye ARk0log g wipdhg £opgetion to the

inner sleeve us, when the'inner tubular member 427is in the "[ower" position, rotation of the tool
40 may rotap@sifiothredalkonmod thirdrinaesledngdbthiotalas e, isnablirgutaememsbeaitdar member 42 to

be rotated iffp A Ul @iaAgeRIH LB IARCR! SOMAIBIRIES WGRAS A0 AR fescribed

further below, “lower" position may be used to remove t 40 from the mandrel 36 after the
hold down riiidg5®andmanifieses i <hatefisatriany imdnacaneeenrl the. it 3erRYe1 1 illustrates

a cross-secipn e AFReMRLEMH HRPkABURr 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,



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 tuBYARRHEPEPAB 42 disposed within the inner sleeve 50. The hold BEWH Y4880 ¢oupled 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 inngty 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, WO 2010/096218PCT/US2010/020810 14 both the hold down ring 56 and the mandrel 36

are secureddBHEEIRIAFRUALRLIP QI e TRV otte RrSurRdimibeHaUEfhead assembly 12.

[0054]In consrasiitegRthe. chlirindsanidlythe haniestrtadanioenebeeitbisdilissisaien; inzan "upper”
position. In the "upper" position, the tabs 68 of the inner tubular member 42 are disposed within the
first chambd0034] he imoenttdsilby MemberinZitay béhaoveer hetwiee mbrmBapparisand the "lower"

o by alioqi . i the. “ or o
33 in the Lo HEeed B R T PP B e S BB TS Sove 4
are moved itvEhdesxngrabecd@raicotispegas) witfn the Zirshehanioes Fasd ot thbwpaces 88 and
move from the fiSL ChamRRY B2 4 1ae) SREGRASIRNDBHEA AhY tfaVRsr bR tBG “upper” position,

the tabs 68 may freely move (e.g., rotate) within the first chamber 82. The protrusiors 60 of the
anti-rotationai85188 eprapsii@wiihtiie SPEsee 8RARNEPeYNG: tfieinnshslepusdnamse inner sleeve

50 and outeps{geyR4kmaY RRHESNAIIRRY SRUEHEIRINARE P WARFRRNPES 4A ¥ pHle the inner

tubular member 42 remains stationary. The free rotation of the inner sleeve 50 and outer sleeve 48

enables fred YARAGHEYE AR AU IRTY S8 RIFoTCNRE R f iRl dLBeiPEdaRIrR St R een the

inner tubulagimsinber, 4Ranmbihespasdiglrdag s sisatridbtaadald woshiifge3esthe inner sleeve
50 and outer sleeve Zh%rma%be rotatged in the anqular direction generally indicated by the arrow 114,
in

rotating f[he %?6“88\5\/  $67R cttﬂ%”f felaiefs ¥4V BNE RS FIown ring 56 with co.rresponding
threads in thgguglihea) geseIuY  BoldRGR NI S A ILPHELTH S0 TSE LS iR velinead

assembly, the
the first chamber 82. The protrusions 60 of the anti-rotation ring 58 remain fixed

in the second chamber 84. In the “upper” position, the inner sleeve 50 and outer
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



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 "upMEP20HEM6A8n the "lower" position rotation of the inner sleeve BOT8ta28Y#8Hher 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 #& is rotated, the tool 40 may be moved in the axial
direction as the threads 44 are disengaged from the 15 interior threads 104 of the mandrel 36. After
the inner tubular member 42 is disengaged from the mandrel 36, the tool 40 is free to be removed from

the wellhead RLWIHIGaCS E@dﬁ]%iﬁﬁﬂﬁ&%%oﬂ@&ﬁ%%ﬁé HOLRR NP BYARAB S 40, the hold

down ring 5@isang dgedrfeadreiSmhamy d136)3a8ed0N0 ibdraelibercrasrrpdlyda.thbe outer sleeve 48
and inner slee\I{E1 50 are S?Tt@u%that the inner tubular member 42 is in the first position, e.g., the tabs
68 are in thé'ff e&%ﬁ%@ Y16 thread the hold down ring 56 into the wellhead assembly, the tool 40

is rotated, s tthﬁoiﬂ{ﬁéﬁlﬁ%"t% 046?&1%3—:‘9% f‘a@é%rﬁﬁjgr@f @Zggﬁ b Mi%i%&raéz&ﬂges the hold

down ring 56 through engagement of the "J-shaped" protrusions recesses e tool 40 is

rotated, the ﬁhﬂ@e‘i@u@ﬂ@fhﬂéﬁﬂﬁ@rdﬁﬁd@@mbe ﬁ@mé%dw_mméhﬁmlmé@v@ssﬁmwomera@eve 48
freely rotate gravRibiie Ingehy iHar Beskesr G dnstARiARLTHRS RO AP WA 26, the tool 40

rotated such that the tabs 68 of the inner tubular member 42 rotate into alignment with the spaces 88.

The tool 40 faly Brthirdishaamlianofidg the tabs 68 aitithibededeharieh8r a4 &tgreasbving the

inner tUbUkﬂ‘fHé‘%@Qicﬂﬂn"ﬂiﬁﬁ’gﬂ% fREARE RRAKSAY EQ?éﬁ@lﬁQHB%cSh@G i@erdSPéPéG,dst@chhread the
inner tubular member 42 from the mandrel 36. Because the inner tubular member 42 is in the second

position, rotiRri theshplee¥ el QHEPLAIR? et &P PR Es WG R I Th (IR ABer through
e B O O DB D 6. 12
lHlustrate Insta atlon, eratio ,anar oval of the too WI wellnea sem . .
donicts the LREeTa B Ao A I 1Ia Ao (ataIe TRGH Y, Te 06 AeR5R D a wellnead

assembly 12otasecmsttivethabogdhe 50-ahdmrde psEave IS ety aytateoage toetiedaptacles 64 (e.g.,

bolt receptagles) of the hold down.ring 5 ecure the hpld,down. rin to the guter sleeve 48. Prior
1 Instalato ST TS den e SR LS P B AL AE 108 o8 AFReRRC Lo ion:
so that the ianehn #ledliecs@lm D atdhslzwmas 4 tlae iy eotber Wwhotateoizitng)igrerianewilibular member

42. 16 [005QIE G313 CEBICHHIDTSSIA0 AP BLARN P a RN ARN0iHG 9% BRGE RRGTRE

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.



36 into the wellhead assembly 12. In one embodiment, the tubing spool 24 may be coupled to the
blowout preventer 31. In other embodiments, the tool 40 may be installed through or into any
component BAR8WBNAEd assembly 12, such as the blowout preventer 31P€HEUBHIHYO3PBHEI 24 and/or
the casing spool 25. The tool 40 may be held and inserted into the bore 32 of the tubing spool 24 via
an attachment 120. The attachment 120 couples tg ¢ghe reduced diameter upper portion 55 of the inner
sleeve 50, and may extend out through the top of the wellhead assembly 12. An operator may
manipulate the tool 40, such as translating or rotatin(T;éthough the attachment 120. [0060]The mandrel

36 may be d99BRI to AFUbIRGIERIS PEstion R NG TAR LRI dRvRIHRG B RIS NIRL e
eglbodgren% pne Wem?meddgiee&gb@nmelmlcﬁkmaimbeimlstﬂla@imm?gm saanky4. The Ito?I

40 enables |nsertion of the m re next to previously installed mandrels 124, without removal o
i aceitiontF RANEIL S A oU BRSEIRs R ToEn g SEan 13 o) 4LRY e mancrel
36 via the hoklidsiahedntrobgthertidimgrhacgep2tenayfitctudeltheaddsi@d olynfRjsechtasnate with
the thread f i In ElG.. 14 [ I int ition int
the tunmg < e P e B 2 B e S R eated
by arrow 1284 theytiehdks andfitsertadd iowerbey & 62 atyHuget tipind spmdd 226iafahe tubing

hanger 26. Bt exaon e, R A RReMae datpbeomdt HHBé&%iH%féﬁggﬁb@taChmem 120,

by axially moving the tool 40 and rotating the tool 40 ‘counterclockwise (as | y arrow 130) until

the threads RatiRinpP ehtbeianglrelagya 26 AMRMabiAy Rk §af HyorisAaLRpidhed in FIG. 15, the

tool 40 may e iRtatessimpip 1he plackdsa siaalan aaperabiindisaton by oy 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 tubulaFANSIAHEE £5 [t HiPpeh FRRIGRCAFEeAdiFOf the tool 40 via the attachment 120 freely

tates the i | 50 and out | 48, 0O 2010/096218PCT. 010/020810 17 bli
e ord clBRGE o Th R B e G R R A LA S 2 R e i booteom tha

inner tubuladiseyebe i thandbimg mEow e 36n some embodiments, one or more additional
mandrels 124 may be installed in the tubing spool 24. The tool 40 enables
insertion of the mandrel 36 next to previously installed mandrels 124, without
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,



[0063]In FIG. 16, the hold down ring 56 is shown fully engaged with the hanger 26. In this position, the
threads 74 of the hold down ring 56 are coupled to the threads 126 of the tubing hanger 26 disposed
in the tubindépaviop6a18e hold down ring 56 prevents axial movement of tREFEREI&(03631§enerally
locking the mandrel 36 in place inside the wellhead assembly 12. [0064]After installing the mandrel 36
and securing the hold down ring 56, the tool 40 may7be removed from the wellhead assembly 12. To
remove the tool from the wellhead assembly 12, the tool 40 is removed from engagement with the hold
down ring 56 and then from en(ga ement with the mandrel 36.&0065 As shown in FIG, 10, to remove

the tool 40 RORAHRIHBRINAINANHG 4 AR1RBPABIRAISH BUXRGHAPTBISR M HEAHERHEY)-shaped-

protrusions f efoivecetiter istreved tharmdiseopake dicoméha 2 habanediaecesses. 64 of the hold
down ring 56. Removing the tool 40 from the hold down ring 56 involves alignment of the "J-shaped"

protrusions fI06G8h théindpéhin§sted bbttalorcessgss64s Addisiorially capabed/wiit tine transition of the
i bul ! " y - " iti hei bul
momber 43 oo T EERIOR, HRPFHeAN A MEInE AR iG2D AT SIUBIRET Tetative to

member 42 ma aligned wi e spaces 88't0 enable t

the inner _tutb@lﬁt‘re_rﬁ@rmw 426 [Obwwrtﬁ@mmé%ﬁmimtﬂ%ta&iagcﬁmicaﬁﬁnﬁm_ted by arrow
132, moving,tig Yuiih HRYEH Brevahes 4240 s MR oP AR RRnaRASBCHRAE AR 1GeihRg I the

“lower" position, the inner sleeve 50 and outer sleeve 48 cannot freely rotate around the inner tubular
member 42 MG 8aREelAS IR PHREMIBSIIE ey Y eaRRIP B Pitatthg the inner sleeve 50 via the

attachment 120. Thus, to diseng?ga e the inner tubular member 42 from the mandrel 36, the tool 40 may

be rotated indPEMounfiieldoRiG QRN gE RN SREHERSING MGl PYTAIgREtieads 44 of the
inner tubulatopiesohead ddisangage filvennterigeliheeailaskdfnolihe maoderhd6e the [0067]It should be

appreuatedngarﬁ ﬁ1neYV\r/%¥ﬁlwtleoar<]:i %%EB%W;‘? ﬁs,t%”eapooorf 28 ?s removed from engagement with
the hold down ring 56 and then from engagement with the mandrel 36.

[0065] As shownin FIG. 10, to remove the tool 40 from the hold down ring 56,
the tool 40 may be slightly rotated to ensure the “J-shaped” protrusions 52 of the
outer sleeve 48 are disengaged from the “J-shaped” recesses 64 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.



removal illustrated above in FIGS. 13-16 may be performed in a direction opposite to that described
above, depending on the orientation of the threads of the spool 24, hold down ring 56, and/or any
other compdHRAPI[O88IAS shown in FIG. 17, after the tool 40 is disengageRiFFAMAHE/ MR HArel 36, the
tool 40 may be removed from the wellhead assembly 12. As also illustrated in FIG. 17, further
operation of the wellhead assembly 12 may includegnstallation of a second mandrel 136 and a hold
down ring 138, which may be installed in a similar manner using the tool 40. The second mandrel 136
may be coupled to another tubing strin é; 139. In other embodiments, a third, fourth, or any number of

mandrels mE3PBENinst2hiRPHIGHRE FomY g&tﬁgs@ﬂkﬁ{/‘ﬁﬁo@“@rh%{ﬂp&mﬁ BSRIORAMandrels 36 only
involves theremes@ﬂﬁi&r&tbaraacwfeﬂneertﬁ]eﬁdt@maszmw@wmd fardheravandrel itself. FIG. 18

illustrates both ma drel 36 installed, sealed andi cked via the l down rings 56 and 138
respectvely TEDEUFE SRl AERNED POOHFFPOPE NG dr RIS LA MERPES Play include
insertion of mbamqm‘e%umldadimvamﬁjSIWMandr@d di&@rmbmbanbptessure valve 142 into the
mandrel 136. The backpressure valves 140 and 142 may generally plug and seal the tubing strings

122 and 1340Q€BEctivisys ipvvidngleddifioatiesietionof i slisengaeedifiomsthetmand®lle so that
further operghogsmay 46 Hﬂfé@?&ng%&ﬁ%mﬂ#‘?e NP Y CRIRATID, the hlayout preventer 31

may be removed from the wellhead assembly 12. [0070]FIG. 20 illustrates an embodiment of the

wellhead asb&fiENEOdWHGhE bioWaeE Bpéléﬁ@é‘r@ltri@M@UE@%%S%HH%&@M@%H@M%Q spool 24.

In this embqglﬁfh@l'&hdh%ﬂ?é@é@h@%%@c@mdﬁé%%@a@m il Wﬁi@ﬁrﬁié&/‘@eare installed in
the tubing spool 24 and secured via hold down rings 56, 138, and 148 respectlveg By running

multiple maH¥@LeseN B8Ny W%&%‘%@S@?H@ng%lﬁ%@o@qéﬁweb\ﬂﬁ MWPRell 16 may
be achieved:Huprahtshemetnsssenigretrgemof tmedmée &ﬂatﬁddhﬁéﬂtyn@ spepkadrtAsodiscussed

above, use of the tool 40 enables each mandrel 36, 136, and be ins in a single trip
Cing onty 1R P HE PR A STENSTRIS TBAUEd To PR e SR RRE DA tpar i 56, 156, and
146 may beimwﬂm@mmhawldmmmﬂmlmﬁwhaowmehwusdrﬁsmﬂgdahar&ﬁejsthethe tubing
spool 24. [0G7HEIC: Z3-SHIuRAARMBaTAPHY SlAGIacess ORISr AOTTAsRa AR

mandrels 36 and 136 installed, sealed, and locked via the hold down rings 56

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



40 and installing the mandrel 36 into the wellhead assembly 12. Initially, the tool, hold down ring 56,
and mandrel 36 may be assembled (block 202) as illustrated in FIG. 12. The tool 40 is then inserted
into the wel W& H¥&3HBly 12 and rotated counter-clockwise until the tool KE MBS U0 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 rotatedgounterclockwise 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 tubin g%g%er 26, the tool 40 is rotated clockwise, freely

rotating the {ii7e?'SRIBEHARY AR HiAL CERsst @GR O HOR BERARhESSE with the
hanger 26 (iagk 2keh [AETA1AIES, thed)eldiveeriag 56 iisstallpengrged dibr topighiés lifted (moved

iall hei ber 42 1 h itj he | ition (block 212) and
anable roao SN EREPRIREY 455 T BORS o AR Bl SR siee to crsongage th too

40 from th | | i ' fARR | th
threads of t10hthare S 2 LB g o BLCAeEy 8 REFOCES 208 Ko LB ).
[0073]While4b@ng/imstialing dycoe suds pifbisteotharirihaastErsamhly dad dngedatitkertems, specific
embomme”%f@&&vﬁ?ﬁ@@@%h@rﬁ%@l SEMRIEDE LR HNERYBIBER Sevedshisgetsgbed in detail

herein. However, it should be understood that the’invention is not intended to be limited to the

particular folis!HistRsdAcriaghdp inaeRdnirited e dvemalliessiraamsmilYetRiRagents, and

alternatives il wihitdheispiitiaed seorR edhadnventieansledinedtandhadatinyisg mppended
claims. 20 CLAIMS 1. A tool for installing a mandrel in a wellhead assembl}sﬁcomprisin : an

inner tubulaiREHPRE RN P AEB BNAG S REGHE SR EIiRES tRehadRerafs\erein the
inner tubulathHeenpiel RARYYIES ONCR2UBIE TABIENR0dNMadialbo vy theckwige tidbular member;
an inner slegve disposed over the inner tupular membher, wherein the inner sleeve comprises a first
Chamber an i GadBR TERANRR! e AR IBo B SCURAAGRE B b ORI E omgucin
axis of the t@él fiolook\2D8)e feilts iedvieeradscofitsieanslddoamdriciypbtoars cthrnieted stethee is rotatable
independently of the inper,tubular mem hile the, tabs disposed.in the first chamber, and the
iner steevel 1o R0 G Ch i naen s 18 Tobl e e e M e with
lock featuretietimeest@ayeld@naberitenduter 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 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.



an outer sleeve coupled to and at least partially disposed over the inner sleeve, wherein the outer
sleeve is configured to rotate with the inner sleeve while the tabs are disposed in the first chamber,
and the outer sleeve comprises a second coupling configured to couple to a hold down ring, and the
tool is configured to run in and install the mandrel and the hold down ring in a single trip. 2. The tool of
claim 1, wherein the lock feature comprises a plurady of axial protrusions extending into the second
chamber and configured to engage the tabs. 3. The tool of claim 1, wherein the first coupling of the
inner tubular member comprises first threads configured to mate with first mating threads of the
mandrel. 2L tool of claim 1, wherein the second coupling of the outer sleeve comprises a
plurality of protrusions configured to mate with recesses in the hold down ring. 5. The tool of claim 4,

aRses hayve $ é]-sha e ﬁﬁnﬂ%ured tob(?qgcaoqﬁ and disengage via rotation

wherein the protrusions and.re }
and axial tralzslatioii‘ﬁc.%og.l%é %%I 'o'}gc%lrr'ﬁaﬂ, corhnp?‘lsw?g aharr dowy rng, RHeP€in the hold down ring

is configured to retamitine mhand ezl imethbaveliineprsaxs arfitdy coupling towifigiuctirto&;aegeprising the

mandrel re I i msrgp ' lis rel ble from the
inner tubulg?(%@?npéegﬁ g%ﬁmeﬂ%ﬁqdfﬁgvr\;ﬁf ﬁ%algu'secuéﬁ %ﬂ%%ﬁ%%@iﬁﬁ@@ he tool of
claim 1, wh@@ﬁ?ﬂﬂiég‘ifgﬂiﬂib{rﬁ@@ﬂ ;Q%lmnppérbtﬁam@m@ﬂa the second chamber is a lower chamber.
9. The tool of claimy ;i \aeraibeiie dpesBPUIRT TRMNE GOBIRES R ATbBR MR SfAh &/ ipl&n the

annular seal seals a portion of the tool at any position of the inner tubular member in the inner sleeve.
sleeve comprises a first chamber and a second chamber, the inner tubular

member is configured to move along a longitudinal axis of the tool to move the
tabs between the first and second chambers, the inner sleeve is rotatable
independently of the inner tubular member while the tabs are disposed in the first
chamber, and the inner sleeve and the inner tubular member are rotatable
together while the tabs are interlocked with a lock feature in the second chamber;
and

an outer sleeve coupled to and at least partially disposed over the inner
sleeve, wherein the outer sleeve is configured to rotate with the inner sleeve
while the tabs are disposed in the first chamber, and the outer sleeve comprises
a second coupling configured to couple to a hold down ring, and the tool is
configured to run in and install the mandrel and the hold down ring in a single
trip.

2. The tool of claim 1, wherein the lock feature comprises a plurality of axial
protrusions extending into the second chamber and configured to engage the

tabs.

3. The tool of claim 1, wherein the first coupling of the inner tubular member
comprises first threads configured to mate with first mating threads of the

mandrel.



10. A method of installing a mandrel into a wellhead assembly, comprising: running in and
inserting a tool coupled to a hold down ring and the mandrel into a component of the wellhead
assembly for installation in a single trip, wherein the tool comprises at least one sleeve and a tubular
member disposed in a coaxial arrangement; rotating the at least one sleeve in an unlocked
configuration relative to the tubular member of the 2@0l such that the hold down ring rotates into
engagement with the component; axially moving the at least one sleeve of the tool from a first
axial position to a si]cond axg'al 0sition relativebto the tubular rinembe , Wherein the first axial 22

position hasthe at | 53@8’18 d %]invmgrﬁmc} ketfEBH g‘iﬂ%‘ﬁdﬂ%fé Seofgefﬁélﬁ?ﬁfﬁlar member, and
the second asiabpiesiiamphasalityeofipleasisimessteafigured toaketeonitfigutaissr s dativeroldhe tubular
member; an wn Irotating the at least one sleeve of the tool in the locked configuration with the tubular
member suciPthaf 15 disengages from the mandrel. 11. The method of claim 10, wherein the tubular
member comprises a first coupling configured to couple to the mandrel, the at least one sleeve

comprises ag outekplegys BV uSSARNG R R FOY BB osauala dbe holddayn rng, the at

least one sleeve comprises an inner sl isposed radially between the tubular member and the
outer sleevecQitig dhediip@ngadeanst disenasge ik rgidieaneaveiransié@and second axial
positions. 12. The method of claim 10, wherein the tool comprises an anti-rotation ring having one or

more axial protrusionsg&;f)osed between the tubular member and the inner sleeve, the tubular
member coPprised BREASY Rigiairadiaf prapFimshdahoihkeavan AingaiheretrusR hesrdaydhlly offset

from one angiek| UPdecke R ige iAbeRr ANH the @eif aul dasiahprptrusions are axially aligned
with one another in the locked configuration. 13. The method of claim 10, wherein the anti-rotation

ring is coupled to the inner sleeve.
7. The tool of claim 6, comprising the mandrel removably coupled to the

inner tubular member, wherein the mandrel is releasable from the inner tubular

member after the hold down ring is secured to the wellhead assembly.

8. The tool of claim 1, wherein the first chamber is an upper chamber and the

second chamber is a lower chamber.

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:

running in and inserting a tool coupled to a hold down ring and the
mandrel into a component of the wellhead assembly for installation in a single
trip, wherein the tool comprises at least one sleeve and a tubular member
disposed in a coaxial arrangement;

rotating the at least one sleeve in an unlocked configuration relative to the
tubular member of the tool such that the hold down ring rotates into engagement
with the component;

axially moving the at least one sleeve of the tool from a first axial position

to a second axial position relative to the tubular member, wherein the first axial



14. The method of claim 10, comprising inserting the tool coupled to a second hold down ring and a
second mandrel into the component of the wellhead assembly. 15. The method of claim 10,
comprising inserting a backpressure valve into the mandrel. 16. An assembly for a mineral extraction
system, comprising: 23 a tool comprising: an inner sleeve comprising a first chamber and a second
chamber; a outer sleeve partially disposed over theanner sleeve; a inner tubular member patrtially
disposed inside the inner sleeve, comprising a plurality of tabs extending radially from the surface of

the i tubular, ber, herein the i tybul IS, ble bet first axial
position ancP e UL BA A B R VAR BEVE A BRI LRSI o AR R e of the

tool, whereituthadiraiemisd pesitaherssdhedtakR|ptsitiirshabahtoar laadttbressieend axil position has

the tabs in tpe 55 ond haqber. a {ur Iityor1; rotrusions exted‘uding into the second chamber,
: Qpke con1f|c qration relativ oﬁ‘%ﬁ y g?ar mempber.an -
wherein the plurality o Sro rusions engage the tabs when the’inner tubular member is in the second

axial position; a holdtaignthiagideaptetht tiee utdrisetoa;iatie locketandfguratipreditb the inner

tubul herei ' fi te together ind dent
o the i LD R 8 e e i P Sre cposd i th frst

chamber, wherein the inner and outer sleeves and the inner tubular member are configured to rotate

together to rpjate thadnaggisy WhiaieRbsIR HROEAURIRREENAFHEMRE a dig the tool is
configured to run in and install the mandrel and the hold down ring in a single trip.
coupling configured to couple to the mandrel, the at least one sleeve comprises

an outer sleeve having a second coupling configured to couple to the hold down
ring, the at least one sleeve comprises an inner sleeve disposed radially between
the tubular member and the outer sleeve, and the inner and outer sleeves move

together between the first and second axial positions.

12. The method of claim 10, wherein the tool comprises an anti-rotation ring
having one or more axial protrusions disposed between the tubular member and
the inner sleeve, the tubular member comprises one or more radial protrusions,
the axial and radial protrusions are axially offset from one another in the
unlocked configuration, and the axial and radial protrusions are axially aligned

with one another in the locked configuration.

13. The method of claim 10, wherein the anti-rotation ring is coupled to the

inner sleeve.
14.  The method of claim 10, comprising inserting the tool coupled to a second
hold down ring and a second mandrel into the component of the wellhead

assembly.

15. The method of claim 10, comprising inserting a backpressure valve into
the mandrel.

16.  An assembly for a mineral extraction system, comprising:



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. 19. The assembly of claim
16, wherein the inner sleeve comprises a plurality of second protrusions separating the first chamber
from the second chamber. 24 20. The assembly opglaim 16, wherein the hold down ring is partially
disposed over the mandrel. 21. A method, comprising: running in a mandrel and a hold down ring
into a mineral extraction. component for installation in a single trip using a tool; rotating the tool to
thread the hRIE OWWHHQ'WO the mineral extraction component while holding the mandrel for
installation into theaminetal satreebompeising refitsinctiensieg larip; skeendagiambiee;hold down ring
from the tool while holdin }he man re|' and diseg%%%in&the mangdrel from the tool.
a outerssleeve partially dispose r 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 axial position
and second axial position via movement of the inner sleeve along a longitudinal
axis of the tool, wherein the first axial position has the tabs in the first chamber
and the second axial 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 axial position;
a hold down ring coupled to the outer sleeve; and
a mandrel coupled to the inner tubular member, wherein the inner and
outer sleeves are configured to rotate together independent from the inner
tubular member to rotate the hold down ring while the tabs are disposed in the
first chamber, wherein the inner and outer sleeves and the inner tubular member
are configured to rotate together to rotate the mandrel while the tabs are
disposed in the second chamber, and the tool is configured to run in and install

the mandrel and the hold down ring in a single trip.

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.

19. The assembly of claim 16, wherein the inner sleeve comprises a plurality

of second protrusions separating the first chamber from the second chamber.



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 axial position to a second axial position, the first
axial position not forcing rotation of the mandrel wig rotation of the tool, the second axial position
forcing rotation of the mandrel with rotation of the tool, and rotating the tool in the second axial 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, whaoein tmaditstsamibilysfisldispased/hierefirshpdsittbdovad ring.id bamisidit pdstalm 25,
wherein dis%r\}%?%ng[ﬁg% rO'Id down ring from the tool comprising rotating the second annulus in a
second direQioh Withoat ro?a‘ting a second annulus. 27. The method of claim 26, disengaging the
mandrel from the tool comprises axially moving the first annulus to a second position such that rotation
of the first aQTPIUS&%ﬂ%&O?&iRBJ&rnHIe 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-shdpedisg i e vy arsiad ahddowih iac diie spoowemng exdragisu structure of a hold

down ring; aQghnonent for installation in a single trip using a tool;
rotating the tool to thread the hold down ring into the mineral extraction
component while holding the mandrel for installation into the mineral extraction
component in the single trip;
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 axial position to a second axial position, the first
axial position not forcing rotation of the mandrel with rotation of the tool, the
second axial position forcing rotation of the mandrel with rotation of the tool, and
rotating the tool in the second axial 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.



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 the26ol is Toafigettestitoftetainiazs it setontisangabiadrivm tatdfdstaxidgasitiomeo the second
axial positiopg set the second aanus for ro&ation Ionrg with the tgol' e{md wherein. the tool is
nd iy

configured to rotate the S c%)n%t'gﬁntuﬁgel"ﬁ? gecont ax%ls&():gm%n'g%'rlcmrvé/gac{wer?n%tr'l%%l from the

second annalasc@6d anmtesein the tool is configured to run in and install the mandrel and the hold
down ring in a single trip.

27.  The method of claim 26, disengaging the mandrel 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 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



26

wherein the tool is configured to run in and install the mandrel and

the hold down ring in a single trip.



