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[0001] This application clains priority to U S.

rovi si onal Patent Application No. 61/039,
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March 25, 2008, which is herein incorporated by
reference in its entirety. BACKGROUND [0002] This
section is intended to introduce the reader to various
aspects of INTERNALLOQGKDEMWNSNYBBING REMG ous aspects
of the present invention, which are described and/or
cl ai med bel ow._ This discussion is believed to be
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location of a desired resource. Further, such systems generally include a
wellhead assembly through which the resource is extracted. These welihead
assemblies may include a wide variety of componentis and/or conduits, such as
casings, trees, manifolds, and the like, that facilitate drilling and/or exiraction

operations.

[0004] In some instances, well intervention, or any work involving
maintenance, modification, repair, or completion of the well, may be performed
by first killing the well and then removing pressure control equipment to enable
pipes and/or tools to be lowered into the well. Well kill involves adding heavy
fluid to a wellbore to provide hydrostatic pressure, thereby preventing the flow of

reservoir fluids from the well. The heavy fluid provides enough pressure to
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with embediments of the present invention;

[0008] FIG. 2 is a partial cross-section of an exemplary snubbing plug that
may be used in the mineral extraction system illustrated in FIG. 1;

[0009] FIG. 3is a partial cross-section of a component of the snubbing plug
illustrated in FIG. 2; and

[0010] FIG. 4 is a partial cross-section of the exemplary snubbing plug
illustrated in FIG. 2 in a pressure equalization running position,

[0011] FIG. 5is a partial cross-section of the exemplary snubbing plug
illustrated in FIG. 2 in a pressure isolation position;
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[0016] As discussed further below, snubbing operations may be conducted
while the well is under pressure. A securing device holds the snubbing plug in
place during the course of well intervention. One or more external fasteners,
such as tie-down pins, may be used as the securing device for holding the
snubbing plug within the wellhead component. The tie-down pins function by



pl ace during the course of well intervention. One or
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the snubbing plug is greatly simplified. In certain embodiments, the disciosed
snubbing plug may include a mount consisting essentially of an internal lockdown
mechanism (i.e., a lockdown mechanism internal to the welthead component in
which the snubbing plug is installed). The disclosed snubbing plug may also be
described as excluding external mounts in certain embodiments. That is, there
may be no fasteners or other securing mechanisms external to the welihead
component which mount the snubbing plug within the component. Moreover, this
lack of external penetrations reduces the potential for leakage or integrity-related

failure.



whi ch the snubbing plug is installed). The discl osed
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Multiple tubings may be disposed concentrically within the casing 26. The
production tubing 30 may be utilized to transfer minerals from the mineral
deposit 12 to the wellhead 16. Other tubings and/or the casing 26 may be
utilized to transport various production fiuids to and from the mineral deposit 12
or to isolate various regions of the formation, for instance.

[0021] In order to enable well intervention without killing the well, a snubbing
plug 32 may be disposed above the tubing hanger 28. The shubbing plug 32
may substantially seal the wellhead 16 during snubbing operations, while
equilibrating pressure above and below the snubbing plug 32 before the plug 32
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[0023] Referring again to FIG. 2, the piston 46 may also maove along the axis
52 in conjunction with the load ring 44. A bearing 70 between the load ring 44
and the piston 46 enables rotation of the load ring 44 with respect to the piston
46. This configuration enables fluid pathways through the snubbing plug 40 to be
opened and closed by simply rotating the load ring 44. That is, one or more
bores 72 in the piston 46 may align with one or more bores 74 in the body 42
depending on the axial position of the piston 46, thereby opening and/or closing
fluid pathways through the snubbing plug 40. The load ring 44, the pision 46, the
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1 raurmihedodiirgg rirldB6 amgt theniobkidg recelss P14, 12spdntivbly, prevent the
snubbing plug 40 from moving axially upward with respect to the tubing spool
102. That is, the shoulder 116 on the locking ring 76 may be pressed against the
shoulder 118 on the locking recess 114, thereby blocking axial movement of the
snubbing plug 40 with respect to the tubing spool 102. This internal locking
mechanism enables installation of the snubbing plug 40 without external
fasteners. That is, external fasteners are not advanced through an outer wall of
the tubing spocl 102 to secure the snubbing plug 40 within the tubing spool 102.
The internal locking function, whether lock ring, threads, segment, or dogs,
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116 and 118 on the locking ring 76 and the | ocking

recess 114, respectively, prevent the snubbing pl ug
enpplas fantergod agsiaxinalaligtianefdhe suikding plsp&e: theseliyeducing
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operations. [0026] Turning back to FIG 4, a shaft 120
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wi thin the snubbing plug 40 by a hold down rijin

RGN &R&IIN the ber%%%fswlgﬁ%wghé\ﬂtopfﬁmg TN P % szpne or

mBFONLEES 38 iff Q{e%la\fabm nﬁgh Qméhhs@ Flo ofmu&ﬁ@@sémﬁ into the
piston 46 away fromthe ld down ri ngg124 and towards
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bore |'ow or pressure.
smaazemm ingfallafien @ﬁh@bluggjvﬁbl ug 40 into the tub| ng
spool 102, pressure below the plug 40 may be rel eased
[QOﬁBbugAftemestaHﬂtbmqigh@smgam@ pua 40timEhedigbiag speol 102, Hie
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multiple functions, or separate tools may be utilized for the various snubbing
operations. In either embodiment, the lip 112 (FIG. 4) is axially retracted to
enable the snubbing plug 40 to lock in place within the tubing spool 102.

[0029] The pressure tool 152 may be connected to the load ring 44 via a shaft
154 such that rotation of the shaft 154 rotates the load ring 44 with respect to the
body 42. Referring again to FIG. 3, upon rotation of the load ring 44, the load pin
48 moves from a first position 156 along the circumferential pathway 54 to a
second position 158 (e.g., in the direction of the arrow 62). Due to upward force



bores 72 in the piston 46. One or nore radial seals
132 di sposed about the body 42 may disable fluid from
fl ow ng between the snubbing plug 40 and the tubing

WQ’(F?%L/H]OQ:(% during installation of the plug 4Q,CT[U%%§]’35166

er ‘installation of the snubbing plug 40 in
tubi ng spool 102, the plug 40 may be noved into a
pressure isolation position 150, as illustrated in
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FIG 5, it can be seen that the fluid pathways through
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[0032] After the snubbing operations have been completed, the snubbing plug
40 may be removed so that normal well operations may resume. Before the plug
40 is removed, it may be desirable to equalize pressure above and below the
plug 40. This pressure equalization step may prevent the snubbing plug 40 from
possibly being ejected when the plug 40 is no longer secured to the tubing spool
102. FIG. 6 illustrates the plug 40 in an exemplary pressure equalization retrieval
position 180. As seen in FIG. 6, the bores 72 and 74 are again in fluid



in the pressure isolation position 150. Snubbi ng

operations may therefore be carried out while the

well is sealed. [0031] In certain enbodinments, a

164 incorporated into the pressur
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[0035] Another embodiment of a snubbing plug 200 is illustrated in FIG. 7. A
load ring 202 and a piston 204 in the snubbing plug 200 operate similarly to
those in the snubbing plug 40 to open and/or close fluid pathways through the
plug 200. The snubbing plug 200 is illustrated secured to a tubing spool 206.
However, the plug 200 may be installed in other mineral extraction equipment. In
the embodiment illustrated in FIG. 7, complimentary threading 208 and 210 on
the snubbing plug 200 and the tubing spool 206, respectively, enable secure
attachment of the plug 200 {o the spool 206. The snubbing plug 200 may be run
into and secured to the tubing spooi 206 via a running tool (not shown) coupled



The load pin 48 is automatically noved fromthe fourth
position 184 to a fifth position 186 al ong the axi al
pathway 60 (e.g., in the direction of the arrow 68).
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xial nmovenment. In addition, returnin
FIG 6, it can be seen thatithe | oad rlng 44 and t he
piston 46 are prevented from further axial novenent
by a hold down ring 188. [0034] After pressure
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tu i ng ‘'spool 206 via a running tool (not shown)
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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.



enpl oyed to secure the snubbing plug within the tubing
spool. As described with respect to the first
enbodi ment illustrated in FIGS. 2-6, manipul ation of

f |oad ring 202 in the present enbodi men
"5‘22"8%8%%?4§hed via a pressure tool (not show%fﬁbf(%)ugg%&fl“
In view of the enbodi nentsidi scussed above, the
snubbi ng plug having an internal | ockdown nechani sm
may be easily installed in a well head conponent bel ow
ciLRang®round surface or subsea. That is, because no
external force is applied at the snubbing plug (i.e.,
ti e-down pins are not advanced into the well head
conpionenta drabbggpiey, chempsisingbi ng plug in place), the

pl ug be installed entirely vig the runningtool
A orfelOBHoH MeRTATST PORGisA [Biskedll sehue TR sNaRing alyo
withih ahvdihead bymbessrges the tinme and cost of snubbing.
[0037] While the invention may be susceptible to
various nodifications and alternative fornms, specific
enbqdi ment s have b : el t he
dr aWwi ngs ﬁ&nH%WES§@§n0§Egai\@r1i’%"gg@%{?}m&eﬁ%ﬁﬁ%#&kgpwp
mkloigniem cofmpriséwalatking dewizder st ood that the invention
is not intended to be |limted to the particular forns
di scl osed. Rather, the invention is to cover all

modi | Cat’rihgréﬁub@ﬂb”g}r{]@l @ elim 2 teﬁéhh WY 1BBkihy BRg {A¢driifGred

wthin the spirit scope of the invention as _
tockekomatically expand dusvheshinregragisp dinesigndn sgapensenD retraction of a
Ad% /120446 PCT/ US2009/ 035166 12 CLAIMS 1. A

shuBbihg plug, conprising: a | ockdown nmechani sm

configured to internally secure the snubbing plug

wi thin a well head conponent. 2. The snubbi nﬂ%{ﬁﬁl U%H"Of
cl aidn 1, ThRSPEPRING RRIG; GictaiMal. WheEsa dimnintaraalianmide

m%Fi‘ﬁH’iérﬁ %6mriké’§§‘tﬁ}ga@| BYhitRirecPio, coMRsPORPR] Aehahy threhd

claim 2, ereln the locKing ring is configured to

wighin thmweldadycomgeastt. out ward in a radial direction in
response to retraction of a running tool. 4. The
snubbi ng plug of claim1, wherein the internal

| ockglown The snubbing plug of claim 1, comprising
one or more fluid pathways extending between upstream and downstream
sides of the snubbing plug; and
a valve configured to open and close the fluid pathways.

6. The snubbing plug of claim 5, wherein the fluid pathways comprise
one or more first bores through a body of the snubbing plug and one or more
second bores through a piston disposed within the body, and wherein the fluid
pathways are open when the first bores are in fluid communication with the

second bores.

7. The snubbing plug of claim 5, wherein the valve comprises a load

ring configured to limit axial movement of the valve relalive 1o the snubbing plug



mechani sm conprises a thread configured to correspond

to a mating thread wthin the well head conponent. 5.

The snubbing plug of claim1, conprising one or nore

v%&'dogf ﬁ%shways extendi ng between upstream arl]-’gZTlUS 009/035166
MtPE8m sides of the snubbi ng pl ug; and ATV

configured to open and clogg the fluid pathmays. 6.

The snubbing plug of claimb5, wherein the fluid

pat hways conprise one or nore first bores through a

ansbithg piton, eesein e vgjvpisrpréigercdrie 0pen apd 610sg daitgd
p%\{ﬁ%&;?s §ifg g*é%lo@e@bﬁt‘ rﬂﬂg\gé&‘?ﬁﬁ% P@SEQJY{ \Aﬂ‘n'ibebﬁgﬂy and

ereln t yS are open en t
bores are in fluid comTuni cation with the second

bores. 7. The snu b|n %of claimb5, wherein the
val \Fe coﬁp?ﬁugg@gap ¥ & mpF'f’" g - configured to linmt axial

nov %’@Jﬁunﬁ% nidkfaNiahVeh debabliveoftatoddyant s biibkehgopiug, VWO
2009/ 120446 PCT/ US2009/ 035166 13 and the pi ston,

whgreindha seaiginganoehanisne sraanfjovied te ée@tﬁéﬁh%ﬁwt&q”&@ug he
inkid 'minB e 'awﬁa(amﬁ (f%n%h@ht WMol s BRermRl & BB bl

respect to A snubbi ng plug, conprising: a
exeetion ﬁ@“n@t&%rﬁlﬁn on an exterior of a body of the

SNUBNG Bishdsed WK e bddi r@g@ﬁgmdr{@ep@ﬁbg&btgée fluid

confl gure secure the nsi
pathweyadaxterxd:n@bemnambememdmmueammmme snubbing
p!ﬁ ternal to the mneral extraction conponent; and a
val ve di sposed within the body and configured to open
and close fluid pathways extendi ng between upstream

and downstream si des of the snubbin plug. 9. The
snutbi ng THE sguliking phiora’ glainife meerpin %%T@UFQ Agchanism

Cd}ﬁﬁﬁ&g'aﬂﬂg«nﬁgﬁaﬁéé@&wf%@ﬂé' H@vacﬁ@wgm@ur ed to

expan out wa e snub pl ug of
claim8, wherein the securing nechanism conpri ses a

hr nf r r n hr
fM t ﬁ,%ﬂ Cﬁ' Is&ﬁpﬁ%@g@g&&%ﬁ yv%erem engetéuﬂﬁg tmec anism
comprises a thread configured to correspond to a mating thread within the
wellhead component.

11.  The snubbing plug of claim 8, wherein the valve comprises:

a piston disposed within a central bore of the body and configured to open
and close the fluid pathways via axial movement relative to a longitudinal axis of
the body; and

a load ring disposed within the central bore, wherein the load ring
comprises a valve mechanism configured to limit axial movement of the piston

relative to the longitudinal axis of the body.

12.  The snubbing plug of claim 11, wherein the valve mechanism
comprises a load pin extending radially into a slot disposed in the central bore,
wherein the slot has a radial depth and a path transverse to the radial depth, and



11. The snubbing plug of claim8, wherein the valve
conprises: a piston disposed within a central bore of
the body and configured to open and close the fluid
via axial novenent relative to a

‘@@%@wg%imthe body; and a load ring dlsposedgﬁgtgﬂﬂ&ﬁﬁﬁ6
central bore, wherein the kgad ring conprises a valve
mechani sm configured to Iimt axial novenent of the
piston relative to the |longitudinal axis of the body.

thg Zoadmpie ismakakle glopodbe efthdpanpar axialymerananttpéhe pisips o

B | oad pin extending radially

.nﬁ%ﬂ£#§¥%ﬁggpgﬁgggﬁ ﬁ% the central bore, wherein the
sl ot has a radi al depth and a path transverse to the
radi al and 2009/ 120446 PCT/ US2009/ 035166 14
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portions relative to a circunference of the central
bore and a plurality of axial portions relative to
t he 140ngiat mdihodlforasnubbint, tdrepredety. 14. A nethod for
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extending from an upstreamside to a dOMStCHﬁSaEJ |de
|

afbﬂp’%tfﬁélmsﬁ'%lﬁ? aeomnékjeara@aﬂet #{dhaypnykbing plugmn east
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I'ocki ng the snubbi ng plug in place in the
conﬂ@%?ﬁtheusaualwng @!L@rlﬂdﬂiacewwwn e GeEHIPARNEYiR apgnterad

lo%ﬁ@ﬁ%eﬂ nieh@l m 14, conprising: closing the at | east
one ul d pat hway to i sol ate pressure upstream of the

snubbi ng plug; and opening the at |east one fluid
pat hway equal ure upstream and downstream
e

i z
of the s BO%Pﬁﬂg' r'@MREFDY ng t he snubbi ng pl ug
f r orpddiey the@THREBke fluid pathway to isolate pressure upstream of the

snubbing plug; and
opening the at least one fluid pathway to equalize pressure upstream and
downstream of the snubbing plug before removing the snubbing plug from the

component.

16.  The method of claim 15, wherein opening and closing the fluid
pathway comprises opening and closing a valve within the snubbing plug.

17.  The method of claim 16, wherein opening and closing the valve

comprises rotating a tool coupled to the valve.

18.  The method of claim 16, wherein opening and closing the valve
comprises rotating and axially moving the valve relative to the body in sequence.



16. The nethod of claim 15, wherein opening and

closing the fluid pathway conprises opening and

closing a valve within the snubbing plug. 17. The
clai m 16, wherein opening and clo

‘ygﬁg%%@g%prlses rotating a tool coupled to ?Egﬁ®% gmqmﬁ

18. The nethod of claim 1615wherei n openi ng and

closing the valve conprises rotating and axially

noving the valve relative to the body in sequence. WO
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novenent o e val ve
a@mmouglepltuywvava tool adapter coupled to the
val ve. 20. The nethod of claim 14, wherein | ocking the
snubbing plug in place conprises enabling expansion
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to conpress I'ng device while coupled to the
snubbi ng plug. 22. The nethod of claim 14, wherein
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mechani sm conprises a thread configured to correspond

to a mating thread within the tubular.
23. A system, comprising:
a tubular; and
a snubbing plug disposed within the tubular, wherein the snubbing plug is
secured to the tubular via a locking mechanism completely internal to the tubular.

24.  The system of claim 23, wherein the internal locking mechanism
comprises a locking device configured to expand into a locking recess in the

tubutar.

25.  The system of claim 23, wherein the internal locking mechanism
comprises a thread configured to correspond to a mating thread within the

tubular.



