SAFETY DEVI CE FOR RETRI EVI NG COVPONENT W THI N WELLHEAD

CROSS REFERENCE TO RELATED APPLI CATI ON [ 0001] This
w@ppbiraed on clainms priority to U S. Provisi onedT/Bs10631083461

Application No. 61/01 3,91 4, entitled "SAFETY DEVI CE

FOR RETRI EVI NG COVPONENT W THI N WELLHEAD', filed on

Decenber 14 , 2007, which is herein incorporated by

reference in its entirety. BACKGROUND [ 0002] This
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[0003] As will be appreciated, oil and natural gas have a profound effect on
modern economies and societies. In order to meet the demand for such natural
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 employed to access and
extract 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 that is used to extract the resource.
These wellhead assemblies include a wide variety of components and/or
conduits, such as various control lines, casings, valves, and the like, that are
conducive to drilling and/or extraction operations. In drilling and extraction
operations, in addition to wellheads, various components and tools are employed
to provide for drilling, completion, and the production of mineral resources. For
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resources. Forinstance, during drilling and extraction

operations seals and val ves2are often enpl oyed to

regul ate pressures and/or fluid flow. [0004] A
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pre@éd«*@ from the well, causing the plug to eject from the casing spool or bowl
and exit the wellhead, for example. An accidental release may damage the plug
or the wellhead, and may also result in the unintentional release of oil, gas, or
other fluids in the well. Another challenge may include an attempt to equalize the
pressure across the plug to prevent such a blowout or ejection of the plug.
However, it may be difficult to accomplish such an equalization, and any unequal
pressure may still allow the plug to potentially eject from the wellhead.
Additionally, some wells may not be amendable to use of a back pressure valve,
such as those using an annular blowout preventer. As a result, use of a plug may
be used to seal these wells despite the various challenges and drawbacks.
Further, the use of devices or techniques to allow safe installation and/or removal
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[0011] FIG. 5 is a flowchart illustrating a process for using the sleeve and
tubing spool of FIGS. 2-4 according to an embodiment of the present invention.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0012] One or more specific embodiments of the present invention will be
described below. These described embodiments are only exemplary of the
present invention. Additionally, in an effort to provide a concise description of
these exemplary embodiments, all features of an actual implementation may not
be described in the specification. It should be appreciated that in the
development 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
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accommodate the plug used with the sleeve. In one embodiment, any accidental
ejection or release of the plug results in a shoulder of the plug contacting the
tapered edge of the sleeve, such that the plug cannot eject from the wellhead.
Embodiments of the present invention may also include a tubing spool having a
retention mechanism for embodiments of the retaining sleeve. In one
embodiment, the sleeve may be coupled to the tubing spool and the entire tubing
spool and sleeve assembly may then be coupled to the casing spool of the
wellhead. Once the sleeve is in place, the plug may then be retrieved via a

retrieval tool.
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The g%tg% 6‘”,%5)5 |r?crlu<§'e oﬁ?e'rn@ew ansgﬁw?[ 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.

[0018] The tree 22 generally includes a variety of flow paths (e.g., bores),
valves, fittings, and controls for operating the well 16. For instance, the tree 22
may include a frame that is disposed about a tree body, a flow-loop, actuators,
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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.

[0020] As will be appreciated, the well bore 20 may contain elevated
pressures. For example, the well bore 20 may include pressures that exceed
10,000 pounds per square inch (PSI), that exceed 15,000 PSI, and/or that even
exceed 20,000 PSI. Accordingly, mineral extraction systems 10 employ various
mechanisms, such as 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
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the wel |l head 12 to secure tubing and casi ng suspended
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valVg, anpldl, Br oYt syalidg bevive. b semeMestances, the well 16, wellhead
12, blowout preventer 31, or other equipment may only be amenable to use of a
plug to seal the well. Further, a backpressure valve may undesirably leak or lose
pressure, affecting the performance of the seal of the well 16. When using a plug
to seal the well 16, the methods used to install and/or remove the plug may allow
a possibility of the plug being ejected from the well 16 if the pressure across the
plug is not equalized, the plug is not vented, and/or an unexpected pressure
levels are encountered. Thus, according to an embodiment of the invention, the
mineral extraction system 10 may include a safety device, such as a sleeve, to

prevent the plug from ejecting from the wellhead 12.

[0022] FIG. 2 depicts a cross section 100 of a plug 102 being inserted into the
casing spool 25. As discussed above, the plug 102 may be inserted to plug the
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tracboad IAPENCS 5 R 8001 B duds BN of SiRgh mechanical
d,

fasRBIEn 3 oL BBOMASHBS i FRSUARIENRIP F'tiqiionaly be

encount ered. Thus, accor
sealled/bmtamelastmmememlg&lededmnirm:tri&batilaéipsterthﬂchlugy As discussed
e a s% ety dev Suc sl eev,

furth§EbH0N, % REeFE Al e il B rEGH s’ HpBSEFE up the

welfnlead ifit desitehsall uﬁé@é@re@e&tdwmgl@ﬂmfm af hleysiud 02 bei ng
inserted into the casing spool 25. As discussed above,

[00%%’]: p'THHwH@%g?\Pﬁbhfbl% | 1SLERY-deltiBh Wtﬁ@%ﬁ% gﬂg?lh%kﬂrlwg\émg a

renova e bl owout preventer
safetyydavécs, resg akl rethibyngaateéves 1 a0 istshom/nr eoupled ad theobsihgspool

25 bofieoNEIRRAH 17 e Rclis RERBIA 1o Saiehh Bt et nglPve 150,
maf‘%@% aé%bﬁ%rﬁ@aﬁeﬁ} fadigR (d? éé%%n@léﬁ} f&aﬁﬁ@@oﬂo 8I5ci@)fhe plug

down screws 10 As can seen
102paliey thezpdmars reta@eboaa éeleased]@luwegmeerwamf éfh%l plug 102. The

oGRS I LATHeRbi R 2eBle 538123 B8 {88

flan@@wsml S o Bt oamEst, aefd@bﬂba@furmerttseldswl inevsleeve 150 may
ressure in the well head. In sone enbodi nents, the

be fistipseded vty the typingsprel24 @gf@rg@@ug@ng to the casing spool 25.

[0024] In one embodiment, the sleeve 150 may be retained in the tubing spool
24 by tie down screws 160, which engage a retaining groove 162 in the sleeve
150. The sleeve 150 may be retained by any number of tie down screws, such
as 2, 6, 8, 12, etc. In other embodiments, the sleeve 150 may be retained in the
tubing spool 24 by hangers, snap rings, or any other suitable retention
mechanism. Additionally, in some embodiments, the tubing spool 24 may
include an annular recess 163 configured to solely or in combination with the
above features retain the sleeve 150. In addition, to aid in installation and/or
removal of the sleeve 150, the top portion 164 of the sleeve 150 may extend from
the top of the tubing spool 24. During installation or removal of the sleeve 150,



threads on the body of the plug 102 or by | ugs,

screws, or other nechanical fasteners. In other
wepiosiarent s, the plug may alternatively or PCT/US2008/083461

additionally be seal ed by an el astonmer energized

during installation of the Blug. As di scussed further

bel ow, a sleeve may retain the plug in the event the

an BhéBit SalcBt M g Tettanectesiss TP ot Metepiportion 164.
othdMTdmhBsHim@td, Ottfd Gleckie & 58 Mgy SRat irud thBetdg/HdiBon 164
spool 24 having a safety device, e.g., a retaining

exteydieg @bewe the BIbKMHAPOY@dpl ed to the casing spool 25 of
the wel l head 12. As di scussed bel ow the safety devi ce,
[0025])y. , As| discessdsD aborg, dbe veetaining Istecvep 156f st p Batetyrdevice

cort g FEMGE ISR T2 bEreigiohTrdl Ren Dot ane i
saféy U Bdbkup TMaeeritiéhi featFB st thdkidde S0 TRaPLED fdCiB® to retain
casing spool 25 by bolts 152 through a flange 154. In

the slecwenthb6aiindghe, event dbaiciiehpdmany rel@inasedfoihe plhg K22 &its. In

oitbE Pare o s e o4 Bl pbR A BB of e o 102
beyeRtiogbmenpoint Ne Hlee@ethddd 1By ke thctinidieded erhbédiment, the

t ubi ng spool 24 by tie down screws 160, which engaq& a

retaiRipgistiavg thOowy Beoffset fiae the phige1A50Y atdistagceesech @t the
) t Al r 1 r .

ey S RLA B Yo PIUCITASTa Mgt ANe € 67 € ecea

from 58 primyarpectaiexi aretiravels tree tistarmg wpthel wéklhdad. hanger s,
snap rings, or any other suitable retention mechani sm

[0026i t irofRd listrafedsemBogimiest RNbsitoinhess WhitRE skawel 189 may
may include an annul ar recess 163 configured to sol el

engggeithe shavideat! 68Pf e RIumié thihplue TR eieeckstorteedpm of He ?/ubing
i W e i /
spopl 88 SO RPwisel Wit <0l of Sarhyf!end> by 2fpefl AREUAE piug

102 Iney el alowdy texéjeot axiatin tpethtayyhofthé ebihgbdog teppmssure
24, During installation or renoval . of the sl eeve
d'fo@G,Ca% '%ﬁg?aﬁﬁerﬁrw-poin Aeeg PRROSIMeRISd ”ﬂ%é’%ﬁo&\)‘@ of the
; e,
slecE1 50 ey dBkigRe o ety chBagt MBS AEGH fhe Al 102
Foresetaemalenip thieosrabodienenidapictepanlFIG4 3, [0 abduldsr 168 portion of

the J5S UDPRealNRE% thiSrel S PbEANn BRRY thiks GneSodkidr’ B of the
sleeve 150 may be tapered or beveled at an opposing angle so that the shoulder
168 of the plug 102 is flush against the bottom 166 of the sleeve 150 during
engagement with the sleeve 150. Further, the sleeve 150 may also provide
protection to the bore 34 of the wellhead 12 by covering the entire bore 34 in the

area of the sleeve 150. .

[0027] FIG. 4 illustrates a cross-section of an embodiment of the retaining
sleeve 150. As shown in FIG. 4, the retaining sleeve may be a generally annular
shape having an inside diameter 170 and an outside diameter 172. The inside
diameter 170 of the sleeve may be selected to allow tools, and any other
equipment to pass through the sleeve when it is installed in the tubing spool 24.



configured to block the plug 102 fromrel easing from
the well head 12. This safety or backup retention
wo eawre2pf the sl eeve 150 may al so function tRCT/ES2081083461
the sl eeve 150 in the event that the primary retainer
of the plug 102 fails. In ei®her case, the sleeve 150
is configured to bl ock axial novenent of the plug 102

d ' i.n the wellh 2. |n.t
ASQTELY B EatBrploterBRES GECI b hihguise: DBmaler 42 (or the
thicRBe$d fof ahef wam dthtePpkiegvd 05 MY niydbst S816€edStéc Bnli@t optimal
the retaining sleeve 150 does not function as a

engegesané wilng iplug e oplaigoaloptansiedeiodess erfamegnby the sleeve 150.
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; f b, 5 - I
in (fEWehead. (5. ARUREKEI, 5 et fRReH ke, TR offof dtE i eeve
1660kl dreacurdigured tchengaoet e dllg 108 aanEoekrthedplogritesn ejduting.

bottom 166 of the sleeve 150 nay be designed to

[0028] | MRE! MeRNEREE aBos8OtHedeleel881 30 nidle aRloubchRfe tHeoFetaining
exanp in the enbodi nent depicted in FIG 3,

| e, , , t he
grogyR bderrovnd ther eiremisrenageohpugpction #feam wuder wall 176 of the
d - d 15N :
sled #0958 125 REALGySd0e ety L eIP OYAGE Bl fornton
of teegleeved 50t dnleeorshord tike dowbBSocodéws hass fiLisigattdZabove in FIG. 3.

flush | nst the bottom 166 of the sl eeve 150 duri ,
In %H&a@@\%gatm%‘tﬁhth%@%l"%é@@ M8y bedgrmed @roy S%ﬁn@évéﬂg entire
| [SARSAY (8)IREY. S5t . f
circyEfloe R AR, ARINEY PR, DRART M sie R 90 ay be
mandffathued freav eteebsuch 408240 steG 4140 steaktaranas ba formed from
crgss-s&gﬁi on tof. @an enbodi nent of the retaining sleeve
anyjger st MACAlE| G 4, the retaining sleeve may be a
eneral |y annul ar shape having an insjide dianeter 170
[002% a}ﬁuaﬁm@naw 18i QRAsE n??@.e ﬁ%V‘?,rFé%dé 'aiaaf?@’t’%arh'ﬂéﬁrat'ng
i c i 0 I NYi
o IR BLAENE AR oRE L SOBHIT i Rheoyiebfg! o, With Ahineral
extrianﬁpralé»yes@bmn ﬂrhitiallwba ngelﬁmml niay. Admadydpmlihygperation with a
b|0\&$l%’[l ;?@E\)/fepfggec&u%?e'od ?o Iear‘@rtwr?srtm%?s,otréeq’ gru{osbl glg thdeI \%‘/gﬁﬁeea[d (block
202). A plug may inserted into the wellhead (block 204), such as via a casing
bowl or a plug insertion/retrieval tool, as discussed above. Once the well is
plugged, the blowout preventer may be removed in preparation for replacement

with a different size blowout preventer (block 206).

[0030] A separate tubing spool may be prepared for coupling to the wellhead
(block 208). A retaining sleeve, such as illustrated in FIG. 4, may be coupled to
the tubing spool via tie down screws or another suitable retention mechanism
(block 210). After the sleeve is coupled to the tubing spool, the tubing spool may
then be coupled to the casing spool of the wellhead (block 212). Once the tubing
spool and sleeve are secured to the wellhead, the plug is ready for removal as



thi ckness of the wall of the sleeve 150) may be

sel ected to ensure optinal engagenent with a plug or
wo@elen7eiepl i ntended to be retained by the sl eRUBUID08/083461

For exanple, the sleeve 150 should be thick enough to

retain the plug 102 in the Event of an accidental

ej ection of the plug 102 fromthe well head 12, but

shoul d al sp be thin enough to.allow installatiop or .
the Rlsass ittt ubrigAiar: efaiden B essdol fle liofues the
rembal pdeksonal Iy, as mentioned above, the bottom of

the sl eeve 166 may be configured to engage the plug

[Ooﬁgjﬁt ?"ﬂﬂoﬁ"e?%%@@tt ;ﬁr‘e\}gpferr %gi %Cédtﬂﬁe(ii &@%bk@%gm?% tree and
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tubih@tﬁﬁdl,ot'hr&fqﬁ e §br%eéﬁethb59eéi/é*, & iflb tHBrrﬁ’ué i(@logl@‘m 6), and

sCrews, as illustrated above in FIG 3. In sone

the @i aiaysre emeves (hewy2a13)62nmne eabbdine, theoighievabigol may

oo Bl FRB AR o AUV RSB NG PRI L .

othér embddaRéntss dePeRding 3 t15¢ @rimarg kéthinsresi thepglugﬁ)otlb@r lugs,
formed fromany other suitable material. [0029]

SCrawe rﬂrnbaam@rﬁowwebgtnemp@ﬂ {hallgpessmovy of theijgug. When
id lust ' di f
o R B B 814,20 IR R 12, PEPEESR ARG

oncey$hlmnelillnihatingl atyobtlhar W&idrtima%tnﬁhea\h/eba?l}eebaratelﬁl retrieve the

operation w owout preventer coupled to the

slee -r?Qf ﬁéé”ﬁe‘eé?urtﬂg 'E%O‘ér Ct? HB%@F%@&&'% gPW@kSOZG‘Qf.OVAPtheV

me@r‘néfﬁsrﬁarlétdiﬁ‘iﬁﬁrtﬁé %Ié@vbom'é\g%e"%'rﬁcﬂ)%@dsd f?"a‘?%e%%b{}olﬁg‘ SBntacts
as via a casing bow or plug 1 nsertion/retrieva

the tstagive, Hee sleevelssrycbapoled odnwidh theeplwgl |Aftes thé phaeid,removed,
t he blp\p{out reventﬁr na&% be . .renoved in preparation
opgraton albing Ay GorAnde fofalent size bl owout
reventer (bl ock 206%%00?& A separat e tubi ng sgool
[00 bltheEdn B8 £h0 Nt iFScHbeReaRRYe HduRirales ok annular
Al | C i Al r d ~vihF
slogitPhe £ RAMIDANTRY Bovibditer 02 waipsall ALGT otfbr Sfipes or
desgsemmyaalsarat heed. s lHor axbeplet iandthen emdxttimests the secondary
retaining device may be tubular, cylindrical, rectangular, and may include various
features, such as multiple retaining grooves, a plug receptacle, or a bottom

portion of any shape such as flat, beveled, tapered, etc.

[0033] While the invention may be susceptible to various modifications and
alternative forms, specific embodiments have been shown by way of example in
the drawings and have been described in detail herein. However, it should be
understood that the invention is not intended to be limited to the particular forms
disclosed. Rather, the invention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the invention as defined by the
following appended claims.



(block 2 10). After the sleeve is coupled to the
t ubi ng spool, the tubing spool may then be coupled to
W@ b@oozgehg spool of the well head (block 2 12)PCIgm08/083461
t he tubing spool and sleeve are secured to the
vel | head, the plug i s ready!'dor renoval asthe sleeve
provi des protection agai nst accidental release of the
pl ug during the renoval process. [0031] Anot her
bl owout preventer may be coupled to the Christnas tree
CLAMISvel | head so that operation of the well may
cogglnue after the plug is renmoved (block 214). To

&SIk CBMRYISINY pl ug retrieval tool may be inserted
i ntp dohdry tél@v@@ é&ﬁ@'urecﬁ %OHﬂﬁhn‘{ hﬁdﬁoﬁﬁn%l té?@ra%h@ﬁ”@ystem

and into the he plug may
wherermtlr@dsa(fbtyod&vnqe laag:onflgureduéo @llnnkdaxralnmovelhﬂ@nt ef A FﬂU@“n the

be revers r ide for
mingf R shSHT G616 MeERUG s REnShTYoMa sethiner.
enbodi nents, depending on the primary retainer of the
pl ug, other |ugs, screws or fasteners may be renoved

2. to 9 sxstermrmiviiainot, whereh the saf\ﬁwrﬂevécpﬁ)ksicr@ﬂghéecbm@atch the
plué REesd én‘:t‘\é?Lo\cotrQQ%LHe%l )éﬁtlalac{é%ﬁm nopﬁ%eﬂ bt £ pIu

ermve at on as e rmnati I nserti
into the well to separately retr|evethe sl eeve. For
exanpl e, during renoval of the plug, the tie down

3. scridifs YStRsRhelr dribhani wheralp am‘ﬁ ﬁ@fqthede'@%v'é rapfigged to
t the plug contacts the sleeve, the
SUp?FéTgve néﬁgbrgﬁ{r?dwggﬂ'out with the plug. After the plug
|s rem)ved oper ati on of t he wel | rray conti nue
h.the e nt descr. bed
4. abo %’/fftﬁ gPE?ém '[ﬁ'%rth%lsgg?} Ice £REPHEST ¢ annular
sled\@t Wann@gad&Yr'tlSﬁ frak tﬁoc‘!}@ bRBAMAdHentObhehe Sélé@ecﬁrcﬁfgh the

desi gns“may al so be used. For exanple, in other
anngiityligenent s t he secondary retaining device may be

tubul ar, cylindrical, rectangular, and may i ncl ude

various features, such as nultiple retaining grooves,

5. a mfh&syﬁéﬁpba@laem o whehah ttREY AMUIAr08le8le ddYNIvRREa groove
such as flat, bevel ed, tapered, etc. {@2033] Wil e the

aroyumng &g clmumf@yemfee @fu@t@pteirmaél afdhe &Nnylas SIRRYEf i cat i ons
and alternative forns, specific enbodi nents have been
shown by way of exarrpl e in

6. The system of claim 5, wherein the groove is configured to engage a

retention mechanism.

7. The system of claim 6, wherein the retention mechanism comprises one or

more screws.

8. The system of claim 4, wherein the annular sleeve comprises a tapered
edge on an end portion of the annular sleeve.

9. The system of claim 4, comprising a tubing spool having the annular
sleeve disposed therein.



the drawi ngs and have been described in detail herein.

However, it should be understood that the invention is
waoeivrmended to be Iimted to the particul ar POF/I82008/083461

di scl osed. Rather, the invention is to cover all

nodi fi cations, equival ents,’&nd alternatives falling

wWthin the spirit and scope of the invention as

defined by the foll ow ng appended clains. CLAIMS 1. A

system conprising: a safety device configured to
10.MOUMHe kfst@nTbhelaith ®XWhafdin @ psxidhedh thehgn@iiar sRve extends

safety device is configured to bl ock axial novenent of
beyanglaigpi suriage atithe fulinggpealct i on system whil e the pl ug

is released froma retainer. 2. The systemof claim 1,

wherein the safety device is configured to catch the

11.pl l#gsyé’[etrh%oﬁ'}{ﬁmng?f a pressure differential causing
novenent of the plug. 3. The systemof claim1

ne piug . , :
whe Bibylarneondiguead, tjepeie AR apbHiar figeve ard sappledremmineral
v T ' ,
or Bl SEIR Gho's o, Lui1S SHSLERLL LB apyiy stoove
as & asiaty davipertd ibtotkt dpasl mbeekental alplugpweitetiie plugtiseeleased in
rough the annul ar sl eeve. 5. The system of

pl.u h
themlggl@h@x’gra HeMhe annul ar sl eeve conprises a

groove around the circunference of an outer wall of
the annul ar sl eeve. 6. The systemof claimb5, wherein
12.t hel g sygtenn sofc eldiinguriedwhereimgiige tubul@t entripsises a retention
chani sm. 7. [The fﬁzs emlof claim®6, wherein the
MeCRARH R '%%trqirg I PPS¥& one or nore screws. 8.
The systemof claim4 , wherein the annul ar sl eeve
conprises a tapered edge on an end portion of the
13. annlheapysipeeokclagn 1 avkgreine theofetenigmmechapisipcosigiiges an

| [ hayi nul ar sl eeve di sposed
anr}%ﬁ%ﬁgkﬁ&lgﬁﬂgh&@ @yésr[bgnow‘f ﬂfe @E)éi'i b 9, wherein a portion
of the annul ar sl eeve extends
14.  The system of claim 12, wherein the retention mechanism comprises one

Or more sCrews.

15. The system of claim 11, wherein the tubular is coupled to a wellhead

assembly.
16.  The system of claim 11, wherein the tubular comprises a tubing spool.

17. A system, comprising:

a plug configured to mount in a mineral extraction system; and

an annular sleeve configured to mount in the mineral extraction system
independent from the plug, wherein the annular sleeve is configured to block
axial movement of the plug while the plug is released from and moveable within

the mineral extraction system.



beyond a top surface of the tubing spool. 11. A

system conprising: a tubular configured to receive an
w@ewalza26l eeve and couple to a mneral extrackPCDES2008/083461

system wherein the tubular is configured to retain

the annul ar sl eeve as a saﬂ&y device to bl ock axi al

nmovenent of a plug while the plug is released in the

m neral extraction syste 12. The systemof claim 11,
18- whel PYERD LR VorBheislt the iRs SiReecRaipsm primary
reta‘Frﬁ’éTfbeereﬂ\llJ\g Opliteradidt thBanBLRE CRevd3s a Tl kBp Hafsty Pbature.
claim 12, erein the retention nechani sm conpri ses an

annul ar recess along an interior of the tubular. 14 .

Th fcclai 2, ej retenti
19 o ohn SR ot QL S B BEE M Bl BT Bl sy are
axigly ¢ffsait Bndildo nbeseidyd tite bHbtHeawHil® theymli@ s tedaifed within the
wel | head assenbly. 16. The system of claim 11, wherein

minerd extneglian s¥¥RPti ses a tubing spool. 17. A system
conprising: a plug configured to nmount in a mneral
extraction systenm and an annul ar sl eeve configured to

20. noultie systémeofralaier 87, wehéneacthecamrayat sleeverdrgeinelehig comprise

fromthe plug,. wherein the annul ar_ sl ee s .
taplsl P TGS TG Rd a BNaROR BV RAINGY @ HEck el ey ament o
theloligy.Pl ug is rel eased fromand noveable within the

eral extraction system 18. The system of claim17,
wherein the annular sleeve is not a prinmary retainer

for_the plug, .byt. rather the .annul.ar, sl egve is, a
21- backlfp SYRPET P Ha W GomPread o3 <LPalearigigrnic; pnoage and
retrBItRE MBIdRoR e rAmdrd R&traphich aysteheeve are axially

of fset and do not engage one another while the plug is

retained within the mneral extraction system 20. The

22. ;Yﬁlgheeg%f%?ﬁlls@' Hhi” 1 7%‘?\%‘?&9 tﬁg?niﬁ&%' le%raél!io%e ¥$st3”1dcérﬂ$rises
a tubing spool, wherein the annular sleeve is mounted in the tubing spool.

23. A method of operating a mineral extraction system, comprising:
blocking axial movement of a plug within a passage of the mineral
extraction system after the plug is released from a plugging position.

24. The method of claim 23, wherein blocking axial movement comprises
catching the plug in response to a pressure differential on opposite sides of the

plug within the passage.

25. The method of claim 23, wherein blocking axial movement comprises
adding safety while removing the plug from the plugging position in the passage.

26. The method of claim 23, wherein blocking axial movement comprises
allowing the plug to move a distance through the passage after the plug is
released and before catching the plug.



tapered surfaces configured to engage one another to

bl ock axi al novenent of the plug. 2 1. The system of
W@L@oMaTMI4 conprising a tool configured to engegEUS2IVA8/083461

retrieve the plug fromthe mneral extraction system

22. The systemof claim 17,1%herein the mineral

extraction system conprises a tubing spool, wherein

the annul ar sleeve is nounted in the tubing spool. 23.

A net hod of operating a mneral extraction system
27.COMhicthddl:coph@edthgtd axi al novement of a plug within a

passage of the mi neral extraction systemafter the

pl uastelingel plugeshfetyoeateh tadgyiubylasadia mirerapaxtragtion system,

b ol ai : . . .
wnePBIDAR BlosafeicRion RGBT %7 B8 Atertgo BBt p piuo in
resgoriidec i@ iprbssute Offiffesdritial svidies traf 5)“'99 i®lre@ased hiremt Bemount
passage. 25. The nmethod of claim 23, wherein bl ocking
Posgignal novenment conprises adding safety while renoving
the plug fromthe plugging position in the passage.
26. The nethod of claim 23, wherein bl ocking axial
28. novidree ntetlcoanof ickes 27| wheran timstallihg gcdnopisasemaunting the plug

di stance through the passage after the plug.is

safoty ARt AdUIBES SPEOk B GARITH,SPIRL B RGOBIPINFIcRINRERS
conprising: installing a plug safety catch into a
tubul ar of a mneral extraction system wherein the

29.pl ulhesaethod efatleim RE, whafdingimstalling the plok) satétylcatch comprises

tr.mvenent oﬁ aﬁ%%%éi ﬁ.res onselto a gresiyre " h
retEing AL APNYRN RS VIR G dPESER 99 A BRSRAGS: throug
the B@suEt.on. 28. The nethod of claim 27, wherein

installing conprises nmounting the plug safety catch

into a tubing spool, a casing spool, or a conbination

t heg,eof t . ai. , in :
30. nob e ImeEOpna" AR ¢ e i R Bdmar ML B, setgvgatch is
perinmaarafteriinsthiiny ehavbliug in tAd neduntlpakitioecess i nsi de a

passage t hrough the tubul ar.

31. The method of claim 27, comprising releasing the plug while the plug
safety catch is secured, and subsequently releasing the plug safety catch.

32. The method of claim 31, wherein releasing the plug while the plug safety
catch is secured, and subsequently releasing the plug safety catch is performed

via only one intrusion into the tubular.

33. A method of manufacturing, comprising:
providing a safety device that blocks axial movement of a plug in a mineral
extraction system in response to a pressure differential while the plug is released

from a plugging position.



30. The nethod of claim 27, wherein installing the

plug safety catch is perforned after installing the
wW@bkawg/o7924 he nmount position. 3 1. The net hod oPCTIUSI008/083461

27, conprising releasing the plug while the plug

safety catch is secured, antf subsequently rel easing

the plug safety catch. 32. The method of claim3 1,

eln rel in whil e the plu af ety catch
10 e o] B b a8 ekte ) ovirl HE St cRifes abirises
forrﬁlﬁgcdh aﬁmﬂﬁf §I@éU@‘F‘1a‘0in@ HWperédendidnigLri iohatd Bﬁially with a
ul ar. . of manufacturing, conprising:
Corrmsaond||nggager§§ifmq/ofdt@e| @egt hat bl ocks axial novenent
of a plug in a mneral extraction systemin response
to a pressure differential while the plug is rel eased
froma plugging position.34. The nethod of clai m 33,
wherei n providing the safety device conprises formng
an annul ar sl eeve having a tapered end configured to
mate axially with a corresponding tapered end of the
pl ug.



