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resources, numerous companies 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 exiract the resource. These systems can be located onshore or
offshore depending on the location of a desired resource. Further, such systems
generally include a wellhead assembly through which the resource is extracted.
These wellhead assemblies generally include a wide variety of components

- and/or conduits, such as various control lines, casings, valves, and the like, that

control drilling and/or extraction operations.

[0004] Indrilling and exiraction operations, various components and tools, in
addition to and including wellheads, are employed to provide for drilling,
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seal running tool is retrieved, a second tool may be run to the wellhead to
engage the seal. After the second tool is retrieved, a third tool may be run down
to preload the seal. The third tool may then be refrieved to the offshore vessel.

Unfortunately, each sequential running procedure may require a significant

amount of time and cost. For example, each run of a tool may take several hours,
‘which may translate into a significant cost when operating an offshore vessel.
- Further, the use of multiple tools may also introduce increased complexity and

cost.
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of the mineral extraction system of FIG. 2A in a second position.
[0013] FIG. 4B illustrates a view of the area 4B of FIG. 4A;

[0014] FIG. 5A illustrates an embodiment of the single-trip annular seal
running tool, the single trip annular seal, the tubing hanger, and the tubing spool

of the mineral extraction system of FIG. 2A in a third position;

[0015] FIG. 5B illustrates a view of the area 5B of FIG. 5A;

[0016] FIG. 6Aillustrates an embodiment of the single-trip annular seal
running tool, the single trip annular seal, the tubing hanger, and the tubing spool

of the mineral extraction system of FIG. 2A in a fourth position;

[0017]  FIG. 6B illustrates a view of the area 6B of FIG. 6A;
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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 skilt having the benefit

of this disclosure.

[0023] When introducing elements of various embodiments of the present
invention, the articles “a,” “an,” “the,” and “said” are intended to mean that there
are one or more of the elements. The terms “comprising,” “including,” and
‘having” are intended to be inclusive and mean that there may be additional
elements other than the listed elements. Moreover, the use of “top,” “bottom,”
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tool to the wellhead, rotating the annular sealing running tool in a single direction

to seat and lock the annular seal, and retrieving the annular seal running tool.

[0025] FIG. 1 illustrates a mineral exiraction 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), for
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components of the wellthead 12. For example, in the illustrated embodiment, the
system 10 also includes a tool 28 suspended from a drill string 30. In certain

~ embodiments, the tool 28 may include running tools that are lowered (e.g., run)

from an offshore vessel to the well 16, the welthead 12, and the like.
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procedures. "For exanple, conponents
may 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, to retrieve tools down-hole, and the like.

[0030] As will be appreciated, mineral extractions systems 10 are often
exposed to extreme conditions. For example, during drilling and production of a
well 16, the well bore 20 may include pressures up to and exceeding 10,000
pounds per square inch (PSI). Accordingly, mineral extraction systems 10
generally employ various mechanisms, such as seals and valves, to control and
regulate the well 16. For instance, the hanger 26 (e.g., tubing hanger or casing
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UnfodinBlEY FRSGCP RIS REPHILRITEY e 2 Samicadamagnt of fme
and 86stS FeRRetahMb, et He foR) BB AFtal® $dVerSl RARS, which may
translate into a significant cost when operating an offshore vessel. Further, the
use of multiple tools may increase complexity and cost. The following
embodiments disciose a system and method that may provide for running,
seating, and locking the seal 36 in a mineral extraction system 10. For example,
certain embodiments include a running tool and an annular seal that may enable
running the annular seal to the wellhead 12, rotating the annular seal and tool in
a single direction to seat {e.g., compress) and lock (e.g., preload) the annular
seal, and retrieving the annular seal running tool in a single trip.



28 may be run down to | ock the seal 36, and the third
28 tool may be retrieved. Unfortunately, each running

WO WUM47E may i nvol ve a significant amount of REHES2008/0641S3
and cost. For exanple, each gun of a tool 28 may take
several hours, which may translate into a significant
cost when operating an offshore vessel. Further, the
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lockipgoneganisma ta refsan thetssal 1S92sequent to seating and
| ocking the seal 102, the running tool 100 nay be
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vari ous conponent’s

groove 140. The inner body 112 mcludes catch pin holes 150, shear pin holes
152, and hooks 154. The outer body 114 includes an annular groove 160, an
engagement groove 162, a recess 164, and fingers 166. In one embodiment, the
single-trip running tool 100 may provide a plurality of operations associated with
the wellhead 12. For example, the single-trip tool 100 may include functionality
that enables the tool to sequentially engage and rotate a first portion of the seal
102 via the inner body 112, and engage and rotate at least a second portion of
the seal 102 via the outer body 114. Thus, the single-trip running tool 100 may

engage multiple components of the single-trip annular seal 102 to seat and lock



are conducive to seating and | ocking the seal 102. For

exanple, in the illustrated enbodinent, the running
WOoHP9/aBSi ncl udes a coupl er 110, an inner bodyPCIIDS208§1064153

outer body 114, shear pins 116, engagenent pins 118,

and catch pins 120. The coupter 110 includes a

coupl er body 130 having a coupler bore 132, a coupler
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traveling up and down between an of ore vessel and
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torque to the coupler 110. Orher enb ments may
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the Aoeée diddgnglude fingetoinghiengage fe seankiyg duinp installagion of the

sedl UK aROBhideh? By PréorlAWhERThEtodiREUSEEH retrieve the seal 102.
For example, the tool 100 is lowered to engage the seal 102 via the fingers in an
installation mode of operation, and lowered with j-hooks that can engage the seal
102 provide an axial force to remove the seal 102, in a retrieval mode of
operation. Accordingly, in one embodiment, the tool 100 may rotate a first
portion of the seal 102 via the hooks 154 or other engagement features.

[0036] In this first stage of operation, a significant torque may not be
transmitted to the outer body 114 portions because the engagement pins 118



pins 116 di sposed in the shear pin holes 152 of the
i nner body 112. Further, the torque is transmtted
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the tool 100 to apply a sufficient torque via the inner body 112 before the pins
116 shear and disengage the inner body 112 from the coupler 110.

[0038] Once the shear pins 116 are sheared, the tool 100 transmits the torque
from the coupler 110 to another portion of the tool 100. For example, in the
illustrated embodiment, when the shear pins 116 are sheared, gravity may slide
the coupler body 130 in the direction of the arrow 158. Thus, the coupler body
130 may slide such that the catch pins 150 move relative to the recessed catch
groove 140. In one embodiment, the catch groove 140 may include a recessed
portion that extends about the outer diameter of the coupler body 130. Further,



pins 116 may be sheared at an interface between the

i nner body 112 and the outer body 114. For exanple,
WORE0HYAKES 154 of the inner body 112 nay be r RATVRLOERN64153
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be seated) such that applyi a sufficient torque to

the coupler 110 may shear the shear pins 116. 1In
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outer body 112.

[0040] Turning now to the single-trip annular seal 102, embodiments include

various components and features that are conducive to seating and locking the

seal 102 in a single-trip with a single tool 28 (e.g., the single-trip seal running tool
100). For example, in the illustrated embodiment of FIGS. 2A and 2B, the seal
102 includes an inner energizing member 170, an outer energizing member 172,



enbodi nent, the torque applied to the coupler 110 is
transmtted to the outer body 114 via the coupl er
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a leokainghigody 824 plekvimg atlbek risgahader 226, kickging-lowep surface

th a single tool 28 ( e single-trip seal
22 Lﬂm E)de%P wem%sn.g%&g%?g) in the illustrated
odi mrent of FIGS. 2A and 2B, the seal 102 includes
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x) member 172, and the load ring 174 may be provided via the single-trip seal
~running tool 100. For example, torque is transmitied via the inner body 112 of

the tool 100 to rotate the inner energizing member 170, and torque is transmitted
via the outer body 114 of the tool 100 to rotate the outer energizing member 172
and the load ring 174. Similar to the discussion of the single-trip annular seal
running tool 100, rotation of each of the components of the seal 102 may be

- provided sequentially during multiple stages of operation.

[0042] FIGS. 3A and 3B illustrate a first stage of sealing in accordance with
an exemplary embodiment. In the first stage, the seal 102 is lowered into a first
position between the hanger 26 and the tubing spool 24. For example, in the
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[0044] The torque to rotate the inner energizing member 170 may be provided
from a plurality of sources. In the illustrated embodiment, the running too! 100 is
coupled to the seal 102 such that rotation of the running tool 100 rotates the seal
- 102. For example, in one embodiment, hooks 154 of the inner body 112 of the
tool 100 engage complementary hooks 186 of the inner energizing member 170.
Accordingly, operation of the running tool 100 in the first stage as discussed with
- regard to FIG. 2 may provide a torque to the inner energizing member 170
sufficient to rotate the inner energizing member 170. In other embodiments,
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i ncl udes noving the annular seal 176 into an annul ar
seal ing region 302 between the hanger 26 and the
WK 43Bool 26. In certain enbodi ment, | ower i Hgl/URMW08/064153
runni ng tool 100 and the seak 102 may be acconpli shed
via the drill stem 30. Further, enbodi nents may
i ncl ude | owering wthout rotatlng the drill stem 30,
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second stage, the annular seal 102 is rotated to nove
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illustrated enbodi ment, the running tool 100 is
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proltdmslorlsdiﬂs axﬁlﬂ)Beﬁgaﬁﬁgagﬁml fesestaling dwixce ﬁ%obfndﬂmger 26
and,f SeranH GRAl I SHSERe 306 o 18 hEitg PeeoIcth desrcively. “The seals
o S S0t Sk s A B o

302)hedween like hanger 26angdithe tgbingispeol 24.0. |1 n ot her
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[0046] at iThe fialtibad imiher dissationi ofiarmwre 58 @rovided i yroleing the
n’mg}r gt})/ér%?z?ng me%ggrrﬂtooollﬁs)r e%)?ample the inner energizing member 170 is
rotated such that the seal carrier 218 is seated on a hanger seating surface 311,
and the inner energizing member 170 is further rotated to provide an axial load in
the direction of arrow 158 that compresses the inner and outer seals 210 and
212. In one embodiment, the axial load may be controlled by the tool 28 (e.g.,
the seal running tool 100) that is used to rotate the seal 102. For example, in
one embodiment, the shear pins 116 of the seal running tool 100 may be varied

in design and number to shear at a torque corresponding to the desired axial

force to seat the annular seal 176.. In other words, the axial force in the direction



devi ces, manual |abor, and the Iike. [0045] The seal

102 may be rotated until the seal 102 is seated. In
WOrR09/HATAdi nent, the energizing ring 170 i s r RGHETR008/064153

until the annul ar seal 176 i noved into the sealing

region 302. For exanmple, FIGS 4A and 4B illustrate an

enbodi ment Wi th inner energizing nenber 170 threaded
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i nner and outer seals 210 and 212. In one enbodlnent

seal 4 £6 gmaunof @Mer%ﬁt!fedléﬁﬁﬁ%lﬂt%@%?e@'m fegian 862 e. g. ,
the seal running tool 100) that is used to rotate the
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rotating the irsar energi@ingune eI 199 aer Aligro i sk 15y 178 with a
tocking recess 316 in the tubing spool 24.

[0049] A third stage includes biasing the lock ring 178 outward such that the
lock ring 178 may engage a complementary locking feature (e.g., the locking
recess 316). For example, in the illustrated embodiment, the lock ring 178
includes a c-ring (e.g., a circular ring with a cut in the diameter) body 224 that is
disposed around the load ring 174. The lock ring 178 includes an inward biased

- set such that a radial force is applied in the direction of arrow 318 to expand the

ring outward. The radial force in the direction of arrow 318 is supplied via the



16 of arrow 158 may be regul ated via the anount of

torque transferred via the shear pins 116 of the seal
WOReH/1g795001 100. [ 0047] The seal 102 al so i nGHGIAE82008/064153
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third stage includes biasing the lock rin out war d
a sufficient tmque taay be@ppliedde thestophy 08 Agsgearthe shear pins 116. As
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sengagethe inger ac%éé%@ngrwbdﬁ thﬁecw%r He& Qrmage the
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ara plied in the direction
158amaintd 18 engegegaedt glowves 162. Thus, the outer body 114 may be
configured to engage the outer energizing member 172. For example, in the
illustrated embodiment, fingers 166 of the outer body 114 are mated with
complementary notches 196 of the outer energizing member 172. Accordingly,
the tool 100 may transmit torque to the seal 102 via the outer energizing member

172.

[6051] FIGS. 6A and 6B illustrate the lock ring 178 biased outward into the
locking recess 316. For example, in the illustrated embodiment, the outer

“energizing member 172 is rotated such that the outer energizing member body



ring outward. The radial force in the direction of
arrow 318 is supplied via the WO 2009/ 014795
WPEWUB2™38/ 064153 17 outer energi zi ng nmenber PLCAZUS2P¢/064153
exanple, in the illustrated gpbodi nent, the outer
energi zi ng nmenber thread 19218 ncl udes a thread
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lock (ingi 17i8datmevachindhargljrestion ghaIrew $%f¥ bbﬁ éOt@BBQ thetpadyring 174.
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torque to the sea he “out energi zing ne
member 172 is transmitted to the load ring 174. For example, in one

Iembodiment, the inner energizing member second thread 184 and the load ring

first thread 202 include complementary threads (e.g., internal thread and external
threads) that include a thread direction that is opposite from the thread direction
of the inner energizing member first thread 182, the load ring second thread 204,
and the outer energizing member thread 192. For example, in an embodiment
where the inner energizing member first thread 182, the load ring second thread
204, and the outer energizing member thread 192 include a right hand thread
direction, the inner energizing member second thread 184, and the ioad ring first



172. [0051] FIGS. 6A and 6B illustrate the lock ring

178 biased outward into the |ocking recess 316. For
Weaee75i n the illustrated embodi ment, the ol(dyUS2008/064153

ener gi zi ng menber 172 is rot&ed such that the outer

ener gi zi ng nmenber body WO 2009/ 014795

PCT/ US2008/ 064153 18 190 wedgi ngly engaged the | ock
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[0054] Subsequent to providing a sufficient torque to preload the lock ring 178,
the tool 100 is disengaged from the seal 102 and is retrieved. For example, in as
illustrated in FIG. 8, the tool 100 is retrieved in the direction of arrow 326 to
disengage the fingers 166 and the hooks 154 from the notches 196 and the
hooks 186 prior to returning the tool 100 in the direction of arrow 326.
Accordingly, disengaging and retrieving the tool 100 may leave the seal 102
seated and locked. In other words, the inner and outer seals 210 and 212 may
be wedgingly engaged to seal the annular region 302, the first test seal 214 and
second test seal 216 may be mated to the sealing faces 312 and 314, and the
lock ring 178 may be preloaded to provide an axial force to retain the seal 102.



first thread 202 include conplenentary threads (e.qg.
internal thread and external threads) that include a
WOR0eHH4TASr ection that is opposite fromthe thrREHUS2008/064153
direction of the inner energizing nmenber first thread
182, the load ring second t ad 204, and the outer
energ|2|ng menber thread 192. For exanple, in an
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nbodi nent, rotation of the load ring 174 is provi
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reV|oust, novenent of the load ring 174 | ocks the

counlen 11b2 into place via contact between the |ock ring

engagenent surface 230 and the | ocking surface 322.
[0057 Subsequent to disengaging the first tool element (block 404), an

embodiment includes engaging the second tool element, as depicted at block
408. For example, in one embodiment, engaging the second tool element (block
4086) includes the engagement pins 118 engaging the engagement grooves 162
such that continuing to rotate the coupler 110 transmits a torque via the outer
body 114. Accordingly, the next step may include rotating the second seal
element, as depicted at block 408. For example, one embodiment includes
rotating the outer energizing member 172 via continuing to rotate the tool 100 in
the first direction {e.g., clockwise) until the lock ring 178 is biased outward and
the outer energizing ring 172 contacts the load ring 174.



[ 0054] Subsequent to providing a sufficient torque to
preload the lock ring 178, the tool 100 is di sengaged

WO $hYeH@Sseal 102 and is retrieved. For exanpl BCT/UR204&064153
illustrated in FIG 8, the tg9l 100 is retrieved in
the direction of arrow 326 t di sengage the fingers
166 and the hooks 154 fromthe notches 196 and the
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di scussed previously. Subsequently, the nethod may
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depi cted at bl ock 404. For exanple, one enbodi nent may.
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continuing to apply torque to the tool 100 in the

first direction (e.g., clockwise) until the shear
WO 1089/a1#@Sshear, and the inner body 112 is di seifgaygedos/064153

fromthe coupler 110. [005;% Subsequent to

di sengaging the first tool ement (bl ock 404), an

enbodi nent includes engagi ng the second tool el enent,

as depicted at block 406. For exanple, in one

enbodi nent, engagi ng the second tool elenent (bl ock
CLAUEM5|ncIudes the engagenment pins 118 engaging the

eng 162 such that continuing to rotate
theﬁ%é’ggé}ﬁrg@%gy?ﬁgnsm ts a torque via the outer body
1145 sperasshmplyycotmbdsingxt step may include rotating

the second seal elenent, as depicted at bl ock 408.
For exanﬁnén”%rﬁfleé%m HRGit includes rotati ng the

outer en gpﬁ 2 via continuing to rotate
t he tool s&%@'ﬁ&ﬁe rrI “direction (e.g., clockw se)
until the Itbantklngid@okéa beswbéea sies irmer waedgiaing rirghand the

outer energi.zing, ring 172 contacts the load ring 174.
WO 9865 LOEIGIZIHI P U82008/ 064153 21 [0058] Next, the
met hod | g bgRqgthe third seal elenent, as
deplcteda%gg bt o %ﬁ%ﬁb For exanpl e, once the outer
energ|2|agod1mm9172 contacts the load ring 174, the
tool 100 is rotated in the first direction (e.qg.,
cl ockwi se) such that the load ring 174 is rotated

2. aboyhg ts?§te'nﬂﬁ?élaﬁﬁqf Wherdid thée "Pﬂwelﬂé?le\t‘g@ln‘g%g %Mbﬁses a first
transmf{ted fromthe outer energi zi ng nmemnb

threa typet en akim@tynmmaldadlalh surfae and@osecm@dhmadglype on a first

outbf ERYARrENE. IELother BercuRtb dinblies St R on 2

secvmelintdtraledlal t0AabasarkPiR loagaingtcamgrisarctkedecbhd thread
met hod may i ncl ude retrieving the tool, as depicted at

typgIasck thindinterpabiasial aysaceand, thedirst thteashtypren agecond outer
I 12) may i nclude disengaging the tool 100 from
radﬁeﬁgﬁgfég 102, and running the tool back to the
surface, for instance. [0059] Wile the inventi on nay
be susce$t| ble to various nodifications an

3. al t BO\AYSIOE PIOFIAEN 25pberqin dn & st dhioaRn PR A0 EIRBiseR & first
thredtPdffe 56(51 SPpd> it Seddhd t b&)&cﬁj&@é\&tﬂﬁﬁoﬁﬂg s%%grzd Beead

escri be etall herein. wever, 1t shoul

typender st ood that the invention is not intended to be

limted to the particular forns
4. The system of claim 1, wherein the inner energizing ring is configured to
rotate in a first rotating direction to cause the inner energizing ring to move in a
first axial direction, the outer energizing ring is configured to rotate in the first
rotating direction to cause movement of the outer energizing ring in the first axial
direction, and the load ring is configured to rotate in the first rotating direction to
cause the load ring and the outer energizing ring to move in a second amal

direction.



di scl osed. Rather, the invention is to cover all
nodi fi cations, equivalents, and alternatives falling

Wl 2009/04f%e spirit and scope of the invention aRCT/US2008/064153
defined by the follow ng appended cl ainms. WO
2009/ 014795 PCT/ US2008/ 06415 22 CLAIMS 1. A system
conprising: a seal assenbly, conprising: an inner

energi Zj g, . an out | Z] .
5. T g ey o Baimab e FRID ArRGot tEind e Cffigured o
rothfteto prigvidie @NExigl lbaddo e tic gedlR@ ¢elementenent; and |
a lock ring. 2. The systemof claim1, wherein the
i nner energizing ring conprises a first thread type
on [ j I = r :
6. Cypara oy} PLERIR 1, kil AR AR Lol o
rotatectogwedgigglyi ergiagertheilsasrindnéo pravide & haiabiongde seb ttee lock
. second internal radial surface, and the load ring
M@onpri ses the second thread type on a third internal
radi al surface and the first thread type on a second
outer radial surface. 3. The systemof claim 2,
7. whebesysteen bf laim tih mbadeinytpe leathpng seeonfigured o rotate to

thread directjon opposite froma second thread
proyidean axtal fad werelBdihedaehdio " ype. 4. The system of
claim1l, wherein the inner energizing ring is

configured to rotate in a first rotating direction to
8. caudbewsystenatelasnds yihereig the myparenesgiginging isreandigured to

seeﬁ)&h !segiiﬁeggtén%ht {r[éeo&%F ?ﬁg@?bg{rﬁbﬂ% tcébﬁ%ljegli tP esgtalt ghne tock

conri gur orotate 1n

rin?,cantﬂtﬂﬁeloaﬁ‘riﬁgﬂﬁboﬂﬁgm’ed toweetreether gtk ring. ring in the
i rst axial irection, and the load ring is

configured to rotate in the first rotating direction

o |5 TABSIRENISLRR I LARLGRYyb B U RHaSAG LAY LMoo
to rotate in a first direction to move the seal assemb]y in a first axial direction to
seat the sealing element between tubular members, wherein the outer energizing
member is configured to rotate in the first direction to wedgingly engage the lock
ring to bias the lock ring in a radial direction, wherein the load ring is configured
to rotate in the first direction to move the load ring, the outer energizing member,
and the lock ring in a second axial direction to set the lock ring to preload the

sealing element.

10. The system of claim 1, wherein the seal assembly is configured fo be

engaged, seated, and set with a single subsea tool.

11.  The system of claim 1, wherein the seal assembly is disposed in a mineral
extraction system comprising a well, a welthead, a subsea tree, a mineral deposit,

a tool, a tool connector, a valve, a controller, or a combination thereof.



WO 2009/ 014795 PCT/ US2008/ 064153 23 5. The system of
claiml1l, wherein the inner energizing ring is
WORPYYAT¥Sd to rotate to provide an axial | oadPGIAUEEE/064153
the sealing el enent. 6. Theéi{sten1of claim1, wherein
the outer energizing ring i onfigured to rotate to
wedgi ngly engage the lock ring to provide a radia
| oa k
12 Whe‘jgé %y?t‘;etm f)haglrﬂq wr{ésré‘ig otﬂ% seéﬁ[‘@ ds%\FﬁtS ?”% e{mﬁqlﬂba’t& be
dispossd Betveeeratubalarl roenhbbcs pf ah oiehantjmsl roiieral exdraclion Bystem.
systemof claim1l, wherein the inner energizing ring
is configured to seat the sealing elenent, the outer

13E8NeAGHh&InRa, EbRPrikmgeonfigured to seat the lock ri ng,
and g-h I~'Ira)oad ’?’Png I’s confi gured to secure the |ock

ri ngztaﬁng Ehm:m,rsetr@mglamgmlrag im d diregigoreionmole the frener energizing
is confi ured torotate in a first

”n@ﬂfégl{écﬂ&'gﬁ%&@ {pEeap %lssenbl y in a first axial
dl r ﬁﬁémr@aﬁ QuisraHer§imM PRR) il RITEDA t@e.te@mgly ehghgé and

nbers,” wherein thé outer energi zing nmenb
setc&ﬂ@pkqmgea & iediad inestion; antk first direction to

"= Gl R0 1 B P ihg fiobddt v

d:r@c!imhltglgeedqe loekrripigate in the first direction to nove
the load ring, the outer energizing nenber, and the

lock ring in a second axial direction to set the | ock

14.:;f ”grﬂ% mﬁf’lq&ﬁ \%ﬁglaﬁrﬂel 3 Wréﬂ%?dtﬁ@ﬁl@%-inﬂ& en@ﬁizﬁfﬂ?@%ﬁl%er,

rein the seal ass y is config

rotdoeng magagedenagmw meanblers endwblating teé hedcerisg losear

tool. 11. The systemof claiml, wherein the seal
Sec&?é‘@ﬁf@fﬂesaf i '%%F in a mneral extraction system

conprising a well, a well head, a subsea tree, a

m neral deposit, a tool, a tool connector, a valve, a
15.conthemeathod of clain difh ey éiarotdiicgebe innaD rED9izMne®

oo OV R 8 il K o cordPiEsig SPabia Sl h Annular regon

be%éﬁqasmabﬁbm%rstd#%}Jﬂnﬂferap@sttﬁercﬁoﬁfsyaferﬁlI and gas

m neral extraction system A mét hod, conpri sing:

16. The method of claim 13, comprising rotating the inner energizing ring

about a threaded portion of a wellhead component.

17.  The method of claim 13, comprising providing a rotation torque via a
single trip running tool that causes rotating the inner energizing ring, rotating the

outer energizing ring, and rotating the load ring.

18. The method of claim 13, comprising providing a rotational torque via a drill
string of a mineral extraction system that causes rotating the inner energizing
ring, rotating the outer energizing ring, and rotating the load ring.



rotating an inner energizing ring in a direction to
nove the inner energizing ring in a first axia
W@ X08WR4AT t 0 seat a seal; rotating an outer emREHUFAHHIGH1S3
ring in the direction to wedgingly engage and set a
lock ring in a radial directTon; and rotating a | oad
ring in the direction to nove the load ring in a

193G RSBl or YFCH POriihshy aBe B SeAbofekh tubuiar

The et nner
meeniesrgiof iangimeeabextractiontsybieng comprisiniges mmﬂeagveﬂihegd, a subsea

menber nd rotating the |oad ring occur
tre@eﬁ @yﬁ@raippg;os@@etog? 13100k RBAMRGIOT, %5"3%%@ renieieroer a

combidioh3netdgrei n rotating the inner energizing ring
conprises providing an axial |oad to conpress the seal

to seal an annul ar regi on between tubul ar nenbers of

203 TG Rt G SRl T Bng: Acqutifia Agafiay Pesdigte Trougn

av@é}m@hd%etatgoegﬂg{é @@J;tl on of a wellhead conponent. 0
. The method of claim13, conprising providing a

rotatlon torque via a single trip running tool that

4 cau ner jzing ring, rotating
‘t heﬁ%ﬁﬁlihg)b%gr{ﬁ%#fg?"r‘i’égr(f%’gpsj'ﬁ% rotating the | oad

ri ngispd&ing BiecReingathaeit adbad fing3, conprising providing
a rotational torque via a dril strln% of a m neral

ext thaeading agyautehenergizing egaboyt Hia legdtrig viamelirst thread

oS0 et g 1B B B gD Moo

to \Péﬁ'glh@&@ﬁja@@éthéiiocléﬁng‘?andme met hod of claim 13,
the seal between tupul ar menber

co risin S
readia éhe &f@\drf ABAULI ORI EHRIFFIBG AdaViad $ecopd 'thread
typgpllhead a subsea tree, a mneral deposit, a tool, a
tool connector, a valve, a controller, or a
conbination t hereof 20. The nethod of claim 13,

vveI ,{,],les' 8%@%8%’3%%@‘3&%%{% coupling & SedME WS hne? energizing

ring.

23. The method of claim 21, wherein the first thread type comprises a first
thread direction opposite from a second thread direction of the second thread

type.

24. A system, comprising:
a subsea tool, comprising:
a first body;
a second body;
a coupler,
a plurality of shear pins disposed between the coupler and the first

body; and



21. A nethod of manufacture, conprising: disposing a

| ock ring about a |oad ring; threading an outer
WEPEPHIATIg ring about the load ring via a firsSRCHHP288#064153
type, wherein threading the guter energizing ring

about the load ring is confi%ﬁred to wedgi ngly engage
the lock ring; and threading the |oad ring about an

i‘l’ﬂgegna Ch &ﬂ nﬁltgﬁ%fréﬂ@g\é' mgﬁ:’lfsg?ﬁgid\cjgéﬁ %’coué‘l@qhe %%{Jg!er and

the deconaitssdyener gi zing ring. 23. The net hod of cI aim
21, wherein the first thread type conprises a first
thread direction opposite froma second thread

25di I $REIGEM of E%{)S%"%etr&heiﬁg shb&Pﬁrn_szeﬂe cﬁnﬁ%ﬁéﬁeﬁfgg yt_ramsrnit

conpri sing: ea tool, conprisi afir
aratas;lenahorcmmjgrpm thecmuplasrto the malrb@ldyty of shear pins

di sposed between the coupler and the first body; and

WD 2009/ 014795 PCT/ US2008/ 064153 26 a plurality of

26 engﬁﬁé@?@ien@bﬂélaﬁﬁ@ﬁ' AePSin t0thPSsHYIg tér@@ec‘cﬂlmé ebupietlis

t he second dy. 25. The system of claim 24, wherein
comf@lrgm@sh@arn@emawm gured to transnit a

rotational torque fromthe coupler to the first body.

26. The systemof claim 24, wherein a threshold torque

27.0f The spetenh ef clafin mowhewn eldle bAgahement pmssreaonfigoed to
27. . The system of claim 24, wherein the engagenent

trapgmi aefpéatt%\@i [avedrompthe peuRlal to thersecand Y- t or que
fromthe coupler to the second body. 28. The system of
claim 24, wherein the coupler is configured to engage

28.a dTrhé kystem of claim 24, wherein the coupler is configured to engage a drill

stem extending from an offshore vessel.

29. The system of claim 24, wherein torque is provided via the first body in a

first stage and via the second body in a second stage.

30. The system of claim 24, wherein the first body comprises a first seal
engagement feature, and the second body includes a second seal engagement

feature.

31. A method, comprising:

tfransmitting via a subsea tool a first torque from a coupler to a first body
via a plurality of shear pins;

transmitting via the subsea tool a second torque from the coupler to the
first body to shear the shear pins, wherein shearing the shear pins is configured
move a plurality of engagement pins relative to a second body such that the
coupler engages the second body via the engagement pins; and

trahsmitting via the subsea tool a third torque from the coupler to the

second body via the engagement pins.



stem extending froman of fshore vessel. 29. The system
of claim?24, wherein torque is provided via the first

WOHYIPHTE first stage and via the second bodyP¢HU§2008/064153
second stage. 30. The systenbzf clai m 24, wherein the
first body conprises a first~Seal engagenent feature,
and the second body includes a second seal engagenent
feature. 31. A nethod, conprising: transmtting via a
subsea tool a first torque froma coupler to a first

32body hevinetrendodfusiaim 8Y, afmphisag trminsmittingdhs firdtttormuievioaan
t he subsea éo I second torque fromthe coupler to

aangrsppfg@t %gvﬂiﬁdghear the shear pins, wherein
shearing the shear pins is configured nove a

plurality of encgggerrent pins relative to a second body
33suc i hehaethogieof daopd brearnpagjes tansnsogibe By torgae then

L ns; ransmtting via the subsea tool
angﬂgﬁgggfsﬂéllﬁ%gg?gwpﬁ% coupler to the second body
via the engagenent pins. WO 2009/014795

PCT/ US2008/ 064153 27 32. The nmethod of claim 31,
34¢comiihednatodref g 31.iuhensin the sheardrirgiare sheared to enable the
L vi. : . .
endR8kineh, BE gn vlide I8 rosadkvBdin g ihostiinTie #8Pq L bogy
annul ar seal via the second body. 34. The net hod

an
of aim 31, rein the shear pins are sheared to
35enatﬂ“@ e Odéﬁm Ehw rﬁ&"ﬁ@‘ﬁfﬂ @éqme}ttge,sgggggttq:rgge, and
. . b
thefttofPaichaolivh 3R Hemitendify b afRRAGE bossel.
and the third torque are supplied via a drill stem

) ol e SISGHER ST, 4o VAFIPIS (e e Ui Wsf efaue1 g Socond

tor§@é, | tHeOthftdorqicareh thdshfhd @iFétignare in the sane
irection. 37. The nethod of claim 31, conprising

sequenti al |l y engagi ng conponents of a subsea m neral
et hod of ..c

37 corpesmainad & @i 3F e RaSRh g BBl EE kg components of

a subsea mineral extraction system.

38. The method of claim 31, comprising transmitting the first torque, the
second torque, and the third torque to sequentially seat and lock an annular seal

in a single trip from an offshore vessel.

39. A method of manufacture, comprising:
coupling a coupler to a first body of a subsea tool via a plurality of shear
pins configured to transmit a torque between the coupler and the first body,

wherein shearing the shear pins is configured to uncouple the first body from the

coupler;
disposing a second body about the first body and the coupler of the

subsea tool; and



second torque, and the third torque to sequentially
seat and lock an annular seal in a single trip from
WARZ0BP WA e vessel . 39. A nmethod of manuf act urkCT/US2008/064153
conprising: coupling a couplgé to a first body of a
subsea tool via a plurality shear pins configured
to transmt a torque between the coupler and the first
body. (e . _ . . ,
o UspgSBRL) RndsatbAtl MegeR @ bOgplerhd e G668 body
of tﬁ&sq;utml 'eaq?al,memh eid t;:betéﬁgaglennenit gm i%icrosﬁig/bmﬂytoamhsmiwtorque
cou r o e sea toql; a 2009/ 014795
befsan isomm ansb e scond Ry Rl tenine shaaenbErgisheared.
bet ween the coupl er and the second body of the subsea

tool, wherein the engagenent pin is configured to
401t r abaimethodaf glaam I twieerain the fosuipddy isarmnfigbredstecglic axially

bod fter the shea ins are sheared. 40. The nethod

relg e o Sy PRI Toel i i BBSEEA e ont 1 gur e o
slide axially relative to the coupler when the shear
pi ns are sheared.




