WO 2009/0857801PCT/US2008/087046 SYSTEM AND METHOD FOR SNUBBING UNDER
PRESSURE CROSS REFERENCE TO RELATED APPLICATION [0001]This application claims
priority to UYSORPBVESTHAl Patent Application No.161/015,574, entitled "SysREA/HRPMMEGTO¢H for
Snubbing Under Pressure”, filed on December 20, 2007, which is herein incorporated by reference in
its entirety. BACKGRg@Hk M [BRIZMEIH-RODIPOS SXATESING U EFe BREISSMRIE0 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
informati QRO $E REFEERENEE F 0 RERATER ARRLIEATIOdspects of the present invention.

Accordinﬁsbg]}i ghouﬂi@%%%@?ﬁ%@l%%‘%?%?iﬁl%qu’?tﬁrﬁﬁsﬁ@r% A ggi I

o h g%ﬂoﬁr}qor_]ot as
admissio rior art. atural resources, such as oil and gas, are us u

I
as fuel to power

vehicles,é_h*da_ﬂ Ecﬁﬁés,eatidegia‘f%yat@ralaamiM@thﬁ@tﬁtﬁt&wﬁbmgruﬂdﬁthw.eori&@chomegred
resource (55%9%%‘?@8, ?%JB‘?’, WﬁiéHﬁ@ﬁ%r‘éﬁﬁhﬁrﬁ}ggr&%% %F%HE‘F’?H% BYiiems are often

employed to access and extract the resource. systems may be located onshore or offshore
depending on the location of a desired resource. Further, such systems generally include a wellhead
assembl %W@ﬁqhe resource is extracted. These wellhead assemblies may include a wide

variety of@gooRjoneryf apdia e ahidadeddd amerribeshEeesdeifpiin rNddbedisethat facilitate
drilling and/or extraction operations. [0004] In some instances, well intervention, or any work involving

maintendfigd MRYRECHRIBH IR AR O SATRRUS PO RS T BRURHSHHEY BAP HEPRIARS the well

and then4pH1oV 18I Fes BER GO MTRkasiviIBSIBht (s eitileceine Dandpftomsdo tigilyvergd into the well.
Well kill involves a%ding heavy fluid to a wellbore, t_her%%r%revencﬁﬁ the flow of reservoir fluids from
Gt

the well. FRSIRENIAN RAGKRHRHISIURETGH MR8 B R BrEnFG AN 0N fluids

such thaigefrssigrefanstfpeeadmenitivny hederapigy ffandhr wellweask sesemhbt thesable
completion of the desired intervention, Th?gthea;\%guid introdguc,ed,intot e wellbore may impair the

resumptié@ﬁ@ﬁﬂﬁl&ﬁ?a{ﬂ&%ﬁ@ s ek EBHﬂﬁ@l g'§FHAr R0 FPAY A production after

killing the[(%ak]thel\rlla%\%lﬂr%'ggu%uesst, %%éﬁnég\gel afﬁ%néég?g\r/glwgerg ‘as fuel to power vehicles,

heat homes, and generate electricity, in addition to myriad other uses. 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 location of a desired resource.
Further, such systems generally include a wellhead assembly through which the
resource is extracted. These wellhead assemblies may include a wide variety of
components and/or conduits, such as casings, trees, manifolds, and the like, that
facilitate drilling and/or extraction 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, thereby
preventing the flow of reservoir fluids from the well. The heavy fluid provides enough
pressure to overcome the pressure of the reservoir fluids such that pressure control
equipment may be removed from the wellhead assembly to enable completion of the
desired intervention. The heavy fluid introduced into the wellbore may impair the
resumption of fluid flow after the well intervention is completed. That is, to resume
production after killing the well, the heavy fluids must be removed from the wellbore.
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WO 2009/0857802PCT/US2008/087046 [0005] As an alternative to killing the well to enable
intervention work, a technique known as snubbing may be employed while the well is under pressure.
In snubbingWORAUY/I83A&krted into the well, for eXample, in the tubing spooR Pra3098/98MHereby
isolated below the plug, and repairs or modifications may be made to well components above the plug.

When thgogglsjnte AL RHOAN S SatFvRIEKileSIHERIDN 1B o oRY iReroBItTAbk Weelieparglians may
proceed as usual. BRIEF DESCRIPTION OF THE DRAWINGS [0006] Various features, aspects, and

advantad€¥O¥IRS SRERPINHBRY RS RIMBOYEH &V BERAR @ MR SR BIP BT IS I OWiRGURY A% d

d?scripti%dﬁjb‘?i%qN&@Fté@fﬂﬁﬁf‘ﬂ%twg?ﬁ_@?%ﬁﬂﬂé‘!% f@f@b)ﬁb%ﬁ%l[@?g&dﬂ@- id iﬁe_ﬂfé’é)?@_k
diagram of a mineral extraction system in accordance with embodiments of the present invention;

[0008] Fli80kighaRitA eS0T RIS IR ARt ASRAP § &GSt WRE mineral extraction
system illsiptsbind KBo e [IROBHTIG IV RANhE M| IBIRIHTISH BECHRNCE ARBURRIBBIAKY that may

be used in the mineral extraction system illustrated in FIG. 1; and
plug may be removed and well operations may proceed as usual.
BRIEF DESCRIPTION OF THE DRAWINGS
[0006] 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 figure, wherein:

[0007] FIG. 1 is a block diagram of a mineral extraction system in accordance with

embodiments of the present invention;

[0008] FIG. 2 is a partial cross-section of well components that may be used in the

mineral extraction system illustrated in FIG. 1;

[0009] FIGS. 3 and 4 are partial cross-sections of a snubbing plug that may be
used in the mineral extraction system illustrated in FIG. 1; and

[0010] FIG. 5 is a partial cross-section of a component of the snubbing plug
illustrated in FIGS. 3 and 4.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0011] 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 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.
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[0010] FIG. 5 is a partial cross-section of a component of the snubbing plug illustrated in FIGS. 3 and
4. DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS [0011] One or more specific
embodimen¥@AB08PEENt invention will be destribed below. These descR6aASABHMH LS are only
exemplary of the present invention. Additionally, in an effort to provide a concise description of these

exemplappgyRjodipaaisimidaatingscRinemsteal BRpigsenBEGBIRS BPtRS sles@ited in the.
specification. It should be a%premated that in the development of any such actual |mﬁlementat|on, as

in any enfYRuiRTY BreidisieprdecamuniBroudifpiaifeRiibHessied o Mmeridhe Hiribeade to
achieve fclvploneist sReeiBmanls, sHENeRROmBARIaNYI RXAIRTIeIaid aRilpipiares related

constraints, which may vary from one implementation to another. Moreover, it should be appreciated

that such@fARebisH&n Ry FREEEPRILNEIE PRy BSRariieg ablermisRNS KBRS be a

routine updlerisaGRHSHEN NRPESIEPNHBNLBBRUES LB JRE osarfwsdingsoakildmying the benefit
of this disclosure. WO 2009/0857803PCT/US2008/087046 [0012] When introducing elements of

various eYAHBHRRERE BEsR IBFas It RAERHIGH CorRVaRiER:S LUt Hees MRl "eAIFrR ABY are intended to

mean thaidheielar e fae s ELREtBEraiRIAEALS: The terms "comprising,” "including,” and "having"
are intended to be inclusive and mean that there may be additional elements other than the listed

element0@p83oveNs iiedirssof ionhersslom, sralshiag opelewioranshapmationsdufdieesatiaens is
made for convepience, but does not require any partjcular orientation of the components. [0013] As
Chscussel R AU BURST ST op 1o R SRED BB R A U A MG SR AP Bressure.
There is grobbily plaganrpigatedintnyhieh duldsctbe wallbbisg etigm pities theingithe course of well
intervention. After.the well intervention is g)%rl\r;’aleie, the Sﬂgbbin plég m@é/ be rempved. However, due
to the diffSIEREHPPriSsSOPPLHGY NS HERA RS TE2Y eprlﬁﬂg% ts QW8I 446 PR rod may
be rapidlyi¢ieeadelipapreclaasinbive smdbeliowiie plogottiaglygrandriaimssobiisdapbi@aissed
below, a pressure equilibration mechanism may.be jncorporated into the, snubping plug to equalize
oressurel BOTVELHA EERNDAS IS, SRR KRNI HercE DR LI9 e CHRUEIAY pHOg e ressure
equilibraigmnbodichanisiis ciay &d beliew Hessssusbevridbrhtioloméod smishibmaphg before the
snubbing plug is rempved from the wellhead. [0014]FIG. 1 illustrates a mineral extraction system 10
equipped 16V BRI BRdNE SRR HE G S 25 R & AR AR R P NG Bl
techniquyTihevidhega dxithption isysteyh fiiereaydisirmp pfigyridtorextact suodiatatisnch as oil and
gas, from a eneath a surface 14. In v emboggmentﬁuéhge%peeEﬁgdeposit 12

rr(bin%ral dﬁ)osit 12 | § [ nd bealg(\?vu%e snubbin

may be IGLRRGURALFIRE S4FES RPGRUET BRI gp
snubbing plug is removed from the wellhead.
[0014] FIG. 1 illustrates a mineral extraction system 10 equipped for snubbing
operations in accordance with exemplary embodiments of the present technique.
The mineral extraction system 10 may be configured to extract minerals, such as oil
and gas, from a mineral deposit 12 beneath a surface 14. In various embodiments,

the mineral deposit 12 may be located under the sea floor or under dry land.

[0015] The illustrated mineral extraction system 10 includes a wellhead 16 having
a casing spool 18, a tubing spool 20, and a blowout preventer 22. The casing

spool 18 houses a casing hanger 24 from which a casing 26 is supported. Similarly,
the tubing spool 20 has a tubing hanger 28 supporting a production tubing 30.
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 fluids to and from the mineral deposit 12.
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[0015] The illustrated mineral extraction system 10 includes a wellhead 16 having a casing spool 18, a
tubing spool 20, and a blowout preventer 22. The casing spool 18 houses a casing hanger 24 from
which a casW 28998&ki8ported. Similarly, the tubfhg spool 20 has a tubing R&EAJEY20848H6rting a
production tubing 30. Multiple tubings may be disposed concentrically within the casing 26. The

productiqpddigNg 39 Shaxrhe uiiand iplianairicmingr arianiim g irerddierosHubbigythe wellhead

16. Other tubings and/or the casing 26 m%/ be utilized to transport various production fluids to and

from the RitseRsl BEHORR FisPoseraoryedbeduling hargRictHos 688k R 2d™EMAable well
interventiQmoaishial ibiag) fhe Welind saukbiginlenbBiaY Bpctsnrassdaievedimdraing hanger 28.

The snubbing plug 32 may substantially seal the wellhead 16 during snubbing operations, while

equilibraffgSHE&aRe WB NS HRloHL IR e RSO RTRSSAsR IR BidnReSseRRYeR fiMrom the
wellheadig-ithedbH s atertranin0diracst shcoaitaing Mé%ﬁ%&ﬁ&f@ﬁ&?é@@%ﬁ&@@wom

preventer 22 such that any unexpected pressure release from the well may be contained bﬁgle

blowout YR IBR RIWOIHIRTAHFENRE 26 SHET (BRLARY HIBHPREER IRSRRSER. IRIRRESHEPBIdMR Ut
preventegeddiagblecthisiaitrd 2hoyR e woubbiry hisr 3D sicthtiahrie 05 B aHlowedspeeventers

22 may be opened to enable running in and removal of the snubbing plug 32. [0017]FIG. 2 is a partial
cross-sedBichtBe &MEBREIRR oARE 'aﬁnai@'mw%@&vﬁ%.s PR Em P eA baMsetEof the

Snubbingsﬁlh@oﬁ?giﬁmg%@%ﬁim%%thﬁb?eb@w%irptbeéhté@zpﬂ%%em?eﬁ@dttbing plug 32
may be seated in the tubing spool 20 and_manipulated via a snubbing tool 36. The snubbing tool 36

may incl &RE8 P ARG EOR daB RYALY BELRMBRNSR%E% snubbing basket or lubricator (not
shown). d 38 is coupled to the snubbing.plug 32 by a tool adapter 40, described in more detalil
petow, THORLN st/ SIS gy Ao 2RHBIb 1S ARG 6 o, SO\ ILAGABI poo 20.
That is, asl@ell prassxenhsiawy Srmbiidibteng oflugeIhubpaitsslogpwaditecated theppsgds2, the
tie-down screws 42 hojd the snubping plu within the tubing spooj, 20. [0018] Furthermore, one or
more boBITAHGRetS B i DG SBERE AU A LRSS BEXPEREHEtE imerals are
not ejecteabirmrs uphadl dtdamaiipidatiédteidhe sneditiog 200l BBNoMae chihisttny iban @@ log 2. That is,
as the snubping tool owers the snubbing plug 32 into the well 16, varjgus blowout preventers 22
ey bo dIOHER AP AP SRS TG AR Lo 37 ERaing BESHALBblowou
preventelubryaerdpnenetomile thieesrod Bt PugEadiasties shatdsimg piigedrl sy tonid blowout
prevente i reventer then be closgg and the secondn%pened to

enable Jg@%&%%? & :108%2%5@[%% éiﬁh%%g?ﬁl%ﬁetﬂ%l%’gh. I ¥oWh screws may energize a

secure the snubbing plug 32 within the tubing spool 20. That is, as well pressure
below the snubbing plug 32 imparts an upward force on the plug 32, the tie-down
screws 42 hold the snubbing plug 32 within the tubing spool 20.

[0018] Furthermore, one or more blowout preventers 22 may be disposed above
the snubbing plug 32 to ensure that minerals are not ejected from the well 16 and to
facilitate the insertion and removal of the snubbing plug 32. That is, as the snubbing
tool 36 lowers the snubbing plug 32 into the well 16, various blowout preventers 22
may be opened and closed to ensure that the well remains sealed. For example, a
first blowout preventer may be opened while the snubbing plug 32 passes
therethrough and a second blowout preventer remains closed. The first blowout
preventer may then be closed and the second opened to enable passage of the
snubbing plug 32 therethrough.

[0019] More features of the exemplary snubbing plug 32 are illustrated in FIGS. 3-
5. FIGS. 3 and 4 illustrate the snubbing plug 32 disposed within the bore 34 in the
tubing spool 20. The snubbing plug 32 may generally include a body 44, a piston 46,
a load ring 48, and hold-down rings 50 and 52. The body 44 may include a plurality
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[0019] More features of the exemplary snubbing plug 32 are illustrated in FIGS. 3- 5. FIGS. 3 and 4
illustrate the snubbing plug 32 disposed within the bore 34 in the tubing spool 20. The snubbing plug
32 may gen®@IMBRIAR a body 44, a piston 46, 2 load ring 48, and hold-dB&WH Y §4SHBAe 52. The
body 44 may include a plurality WO 2009/0857805PCT/US2008/087046 of holes 54 running

therethrowhmafmwgsqmieﬂ%i&?@a E%giat%@ﬁﬁﬁmg%ri%é%m@h%wmtogether
and disposed within a bore 58 in the body 44. The piston 46 and the load rgg 48 operate as a valve 59

to seal alRPAGIEAE MAYLSCauRIER [RethRIGH ISR MERIbAPAMR) AB IMEIEREN 4dially along
the axis 565 GIFASHRY Mo EEG, A6 BiEarebes e RAHUchIha!dbn Bl HBéANRecovered when

the valve 59 is in the closed position (FIG. 3) and uncovered when the valve 59 is in the open position

(FIG. 4). TPIEhah-dOWH Wnd2e0IRE 48 8BELFEURIERIKBA HBRAT tHBYJRA Y WRRRHE Bore 58.
[0020]In agitsm), 486G P g 2% BEURRIIERE SBrctaliRg EP AP oY Brestisadan screws

42 and a landing shoulder 62 in the bore 34. The bore 34 decreases in diameter to create the landing

shoulder $SIAFEW R BR YRVERZP, Bkt I8RO PaRtien (B!§, BbARANNLEYFiRE MHOshAR

embodimgilc 6008 ASRREGPErsRBYIdsH ¢Ficn H)e TRETRING BdthIhaaB@ikadsIabiee the
disc-shaped) or angled e.gi., cor]icatl% The landing shoulders 62 and 64 cooperate to stop the

snubbing BRI Wi Rewithis dhe iRPEpool 20. [0021] After the snubbing plug 32 is

inserted into, the tupin ool 20, the tie-down screws 42 may be tightened to protrude radially into the

pore 54, 1H0AD Ll o Bt REHEEA B S B SR TR BB e BRo P 2ty 44 such

that the titel deaowie s éwsdbamanagaatiimnshpartiendy itotherbpresi4a Sewl porsa@v68. That is,

inward raglial movement of the tie-down screws 42 exerts a downward axial force, (i,e., along the arrow
H BBUIE5h e UG REAYERE |

60) on thESHERSTISTE ARHOR 78R S MBeRE A 15n%8 as the
screws 4@ischehapeiitortbediet(34. Asdhiesipahprtine ARiisratsapsassediagally Ai.e., vertically along

the arrow 60), it expands radjally/horizoptally and forms a seal between the hody 44 and the bore 34.
To onablBSEBRLEH SR Gs W aou oA e Lo MRS PE NGl e e the sea
portion 68hase)posetfctieaastionalrialhsushdisg shoeldéreaahtyBuamb bpdrateing 66 blocks
Pressure o A RIBBIALHILG B8 FOHP ARARGA irther into the tubing spool 20.

[0021] After the snubbing plug 32 is inserted into the tubing spool 20, the tie-down
screws 42 may be tightened to protrude radially into the bore 34. In an exemplary
embodiment, a composite seal ring 66 is disposed around the body 44 such that the
tie-down screws 42 act on an energizing portion 67 to compress a seal portion 68.
That is, inward radial movement of the tie-down screws 42 exerts a downward axial
force (i.e., along the arrow 60) on the energizing portion 67 of the composite ring 66,
compressing the seal portion 68 as the screws 42 advance into the bore 34. As the
seal portion 68 is compressed axially (i.e., vertically along the arrow 60), it expands
radially/horizontally and forms a seal between the body 44 and the bore 34. To
enable compression, the energizing portion 67 may be composed of a rigid material
while the seal portion 68 is composed of an elastic material, such as rubber. The
seal formed by the ring 66 blocks pressure from escaping around the snubbing

plug 32.

[0022] Referring now to FIG. 3, the valve 59 is shown closed. That is, the
piston 46 covers openings 70 to the holes 54. The hold-down ring 50 has one or
more passages 72 therethrough which enable fluid pressure to act upon the
piston 46 from below the snubbing plug 32. A sealing ring 74 disposed around the
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[0022] Referring now to FIG. 3, the valve 59 is shown closed. That is, the piston 46 covers openings
70 to the holes 54. The hold-down ring 50 has one or more passages 72 therethrough which enable
fluid pressuMAZUHUFHEH the piston 46 from belof the snubbing plug 32. APSSATINPHES T disposed
around the piston 46 is situated below the openings 70, thereby sealing the holes 54 from the fluid

pressure Z[Q@?ﬁl@i@*ﬁlﬁﬁ%@’ BBR)WﬁF@cﬂféiﬁ@@C}‘@,dtWé}*M@dFﬂ?ﬁg AR IE 54/ Bidigathealong the
s

arrow 60) while the snubbing plug 32 is sealed. One or more pin protruding radially outward from
an outer SUIFRE IR the load ring 48 cooperate with one or more "L" slots 80 in an inner surface 82
of the bod&ﬂ44 to lock the valve 59 in the closed position. [0024] When snubbing operations are

completel4023aivE YN BE dhERIGIA HRSHARSKGF Hiesn A IRQMRIERI 2t ¥ATBE RN fluid

p[e553u2reabﬁgqr@$mﬁw%hﬁmfwh@;&nﬁm;@@plegaB@@@mémr&sE@r@rfw@lrblqimgzm S_”‘é?bingd ;
p Ug ma OWt rou the holes to the lower-pressure region Ove,t e plu ,as in Icate Yy
Do ST BE FACTEIN G AT AR P HIGIos HE S BB L0 HARSRE A IS REC R ubbing too)

36 from thgxiweHe Brareas Mingwesatl imarpisiesr 40rmay 182 sitated-aund theorksts facilitated by a
bearing 86 disposed ?éial between the piston 46 and the load ring 48. During rotation, the pin 76
slides aloflVg arclid EEOPASHISEhtal portion 88 of the slot 80, as indicated by an arrow 90 in

FIG.5. U aching an axial or vertical.portion 92 of the slot 80, the pin 76 maoves axiglly up, as
oo B o e R G SR A AT e PR e A B EBR SR S e merorring
again to Hidsirhtédioh frESsdrecenabie dqualigatiar chdad finie oreashodt amover e 196l oivttiepiston
46. In additign..a sptin isposed, between the piston .46 and the hold-down ring,50 biases the
etom G B R R SR R A AR R A2 o long
the arrovfl6®) thi dlog hothe ade4SHdntd the fostenpgi@ssure region above the plug 32, as

indicated by arrows 84.

[0025] The “L” slots 80 enable the piston 46 to be raised without ejecting the
snubbing tool 36 from the well. The load ring 48 and the piston 46 may be rotated
around the axis 56 facilitated by a bearing 86 disposed axially between the piston 46
and the load ring 48. During rotation, the pin 76 slides along a circumferential or
horizontal portion 88 of the slot 80, as indicated by an arrow 90 in FIG. 5. Upon
reaching an axial or vertical portion 92 of the slot 80, the pin 76 moves axially up, as

indicated by an arrow 94 in FIG. 5.

[0026] Multiple forces may act to bias the valve 59 open. Referring again to

FIG. 4, fluid pressure may exert an upward axial force on a bottom surface 96 of the
piston 46. In addition, a spring 98 disposed between the piston 46 and the hold-
down ring 50 biases the piston 46 upward. The hold-down ring 52 may stop the
upward axial movement (i.e., vertically along the arrow 60) of the load ring 48 and
the piston 46.

[0027] Furthermore, the tool adapter 40 may absorb the axial movement of the
load ring 48 and the piston 46 so that the rod 38 does not move relative to the
snubbing plug 32 or the well 16 (FIG. 2). For example, the tool adapter 40 may
include a body 100 housing a spring 102. A shaft 104 connects the load ring 48 to a
piston 106 within the adapter body 100. A pin 108 couples the piston 106 to the
adapter body 100 such that the piston 106 may move axially (i.e., vertically along the
arrow 60) but not rotationally (i.e., around the axis 56) relative to the body 100.
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[0027] Furthermore, the tool adapter 40 may absorb the axial movement of the load ring 48 and the
piston 46 so that the rod 38 does not move relative to the snubbing plug 32 or the well 16 (FIG. 2). For
example, th¥ o QAEPT8Y 40 may include a body7100 housing a spring 102PRTSHSFEIB UMAnects the
load ring 48 to a piston 106 within the adapter body 100. A pin 108 couples the piston 106 to the

adapter hgped @Qsskehdhsd 18 Risken ERE. mamaaysiRgalby(ie stvaeirynaiogg e @rrow 60) but not
rotationally (i.e., around the axis 56) relative to the body 100. WO 2009/0857807PCT/US2008/087046

When thd&8\R59 is closed (FIG. 3), the spring 102 is stretched in a state of tension. [0028] Upon
opening the valve 59 (FIG. 4), the sprigg 102 is campressed within the body 100. While the shaft 104
Vv

and coug®B35iktor P88 ARLRIRKILIN VAL SRHIEAIR, AbrBeuse b E0F GRAMESSREYE the body

100 and the miga ettacheddhrecsn &R 04 My GXREY Pidhoiespeckiovde sanphinrg, plug 32. In
addition, because the pin 108 blocks rotag%onal movemen&of the shaft 104 relative to the body 100, the

shaft 104/RIHGBY AR BIPNSAYES BE MY B RRAY 0P S R0EH5" PS8, thereby rotating
the load anacHeantdizith Honmittndkaidlyshats B8smscesahiben @bsivig. (AP 8bInigummary, the

snubbing plug 32 may be installed into the tubing spool 20 via the snubbing taol 36. The plug 32 may
be seato ARSI IE BRER S IGBNT OB AT TEE: BRYErGBRE SBBOTE0L M ARIAD the
snubbinginduigodR it thied\shiat $020ha0.Bbediatdavabsarans ampysBmdusaaagd tagdially into the bore
34, there ecuring the snubbi lug 32. In the course of wel| intervention operatjons, the valve 59
i the snGlolg ISR P o SR BN P AE) AT s FRGSARcHBIN below te
plug 32 tethe fowergpsedGuUss thgsontdzbyedhe. plug 32. [0030] When it is time to remove the snubbing
plug 32, the valve 59 is first opened to equilibrate the pressure above and below the plug 32. The

valve 59 j0@6g29]e opesechimargtatisgtubbimgopiog 82hE6; baninistsleclipted e tudinal\epddl 0the
snubbing plug 32 via the tool pter 40, The valve 59 includes the piston.46, the lpad fRg 48, the
pearing 82 116 ORISRt 1 RHbr 108 SEPIRE Blbe POV BTl ther
axially withithithehd_betet8 80fahihéuping spdpl42D AAftiee valwdib§ the\sewbiiabyplpgvadifie., vertically
along the arrpw.60), the ning 70 of the holes 54 through the bady 44 are opened, therehy enabling
the presaie ML AT LS S s e R R R ke
out of the Hemebh @4 ecanuitigetisa sinlibpi pdupl 33 32aylbeére rmwee: fobmdah@tebveg Spoalp2dations,

the valve 59 in the snubbing plug 32 may remain closed, preventing the transfer of

higher pressure from below the plug 32 to a lower pressure region above the

plug 32.

[0030] Whenitis time to remove the snubbing plug 32, the valve 59 is first opened
to equilibrate the pressure above and below the plug 32. The valve 59 may be
opened by rotating the snubbing tool 36, which is coupled to the valve 59 in the
snubbing plug 32 via the tool adapter 40. The valve 59 includes the piston 46, the
load ring 48, the bearing 86, and the pins 76. Upon rotation of the valve 59, the

pins 76 move circumferentially then axially within the “L” slots 80 of the plug body 44.
As the valve 59 moves axially upward (i.e., vertically along the arrow 60), the
opening 70 of the holes 54 through the body 44 are opened, thereby enabling the
pressure above and below the plug 32 to equilibrate. The tie-down screws 42 may
then be backed out of the bore 34, and the snubbing plug 32 may be removed from

the tubing spool 20.

[0031] 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
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[0031] 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. HoWd 200988518 be understood that tHe invention is not intende® €T BSINRRHA5the
particular forms disclosed. Rather, the invention is to cover all modifications, equivalents, and

alternativigsdatifsonthit the mEhabH RCABEIRIGhEdR BRI B paedrllowRgkappended
claims. 9 CLAIMS 1A snubbing plug, comprising: o .
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.

Page 8 of 13



a body, comprising: a central bore; and one or more holes in fluid communication with the central
bore and with an exterior of the snubbing plug; and a valve disposed within the central bore and
configured to open the one or more holes in an open-position and close the one or more holes in a closed
position, wherein the valve comprises a path of movement relative to the body, and the path of movement
comprises agptaiioral path between the open and closed positions. 2. The snubbing plug of claim 1,
wherein the path of movement of the valve comprises an axial path. 3. The snubbing plug of claim 2,
comprising a pin movable along an L-shaped slot configured to restrict movement of the valve along the
path of movément raI8RYEREEHBIYBIGOMPH$IEEnubbing plug of claim 1, wherein the valve comprises a
piston. 5. The snubbing plug of claim 1, comprising a spring configured to bias the valve to the open
position. 6. The sngbﬁjag,mgmpﬁgi gn 1, comprising a tapered ring adjacent a resilient ring around the
body, wherein the tapered ring is configured to move axially in response to a radial force against a taper

of the tapered ring to compress the resilient ring.
a central bore; and

one or more holes in fluid communication with the central bore and with an

exterior of the snubbing plug; and

a valve disposed within the central bore and configured to open the one or
more holes in an open position and close the one or more holes in a closed
position, wherein the valve comprises a path of movement relative to the body,
and the path of movement comprises a rotational path between the open and

closed positions.

2. The snubbing plug of claim 1, wherein the path of movement of the valve

comprises an axial path.

3. The snubbing plug of claim 2, comprising a pin movable along an L-
shaped slot configured to restrict movement of the valve along the path of

movement relative to the body.
4. The snubbing plug of claim 1, wherein the valve comprises a piston.

5. The snubbing plug of claim 1, comprising a spring configured to bias the

valve to the open position.

6. The snubbing plug of claim 1, comprising a tapered ring adjacent a
resilient ring around the body, wherein the tapered ring is configured to move
axially in response to a radial force against a taper of the tapered ring to

compress the resilient ring.



10 7. A snubbing tool, comprising: an adapter configured to move a valve in a snubbing plug via rotation
followed by axial movement or axial movement foIIO\J?/(fd by rotation, wherein the adapter comprises an
absorber configured to enable the axial movement of the snubbing plug relative to the adapter such that
the snubbing tool does not move axially relative to the snubbing plug. 8. The snubbing tool of claim 7,

wherein the absorbgr Sappiiss ScoBRIBIE IR UERd sabeerbdhrgurad moYevenk Valvemetgod,
comprising: equalizing pressure in a first region above and a second region below a snubbing plug

disposed witPfity BRI, HE iR e ERIBHAR g TEBRYEFR e BY pififtl g RN RIS AR Ey B EBAMERI G region

above the sHgdINEHPBIO @Askite seserdraa®mbalerteeraprebna R aBsanseprasinguhaifitgd pathway
comprises opening a valve within the snubbing plug by rotating a tool coupled to the valve. 10. The

method of clGPAREIMR RIREPNRTENY OLINE SHPBREMS PMLHIPIME BithiR 350 BHEdRA in
sequence. the Biribhaigas sif cbaismbR ey ek amatingired el riBring earaprises moving a pin

along an L-shaped path. 12. The method of claim 9, wherein opening the valve comprises axially
absorbing movement of the valve in a tool adapter coupled to the valve. 13. The method of claim 8,

wherein the Bressufd'fs S3HBRA 9%oR! HE'Sh bRFFRIY BeeARSARS MR RRT. & SPring

configured to absorb the axial movement.

9. A method, comprising: equalizing pressure in a first region above and a
second region below a snubbing plug disposed within a well, wherein equalizing
comprises opening a fluid pathway between the first region above the snubbing
plug and the second region below the snubbing plug, and opening the fluid
pathway comprises opening a valve within the snubbing plug by rotating a tool

coupled to the valve.

10. The method of claim 9, wherein opening the valve comprises rotating and

axially moving the valve in sequence.

11. The method of claim 10, wherein rotating and axially moving comprises

moving a pin along an L-shaped path.

12. The method of claim 9, wherein opening the valve comprises axially

absorbing movement of the valve in a tool adapter coupled to the valve.

13. The method of claim 8, wherein the pressure is equalized before the

snubbing plug is removed from the well.

14.  The snubbing plug of claim 3, wherein the valve comprises the pin, and

the body comprises the L-shaped slot.

15. The method of claim 11, wherein the valve comprises the pin, and a body

of the snubbing plug comprises an L-shaped slot defining the L-shaped path.



14. The snubbing plug of claim 3, wherein the valve comprises the pin, and the body comprises the
L-shaped slot. 15. The method of claim 11, wherein tﬂe valve comprises the pin, and a body of the
snubbing plug comprises an L-shaped slot defining t]h L-shaped path. 11 16. The snubbing plug of
claim 1, comprising a snubbing tool configured to open and close the valve. 17. The snubbing tool of
claim 7, wherein the snubbing plug is disposed in a tubular, the snubbing plug comprises a pressure
equalization mechanism having the valve coupled to the body along an interface, wherein the interface

comprises ah@:-shal¥d AHRRTE IS Rlovaitde FAAPUSINE RIsHADR LR FPNfigured to

open and close the valve.

17.  The snubbing tool of claim 7, wherein the snubbing plug is disposed in a
tubular, the snubbing plug comprises a pressure equalization mechanism having
the valve coupled to the body along an interface, wherein the interface comprises

an L-shaped path that limits movement of the valve relative to the body.



