RECEPTACLE SUB BACKGROUND OF THE INVENTION 1. Field of the Invention [0001] This
invention relates in general to drop balls, plugs, or darts used to operate running well tool functions
and, in particular, to a bypass sleeve with a dart landing shoulder to variably allow fluid flow past the
drop member following tool operation. 2. Brief Description of Related Art [0002] Darts, drop balls, or
plugs are often used to actuate hydraulic devices within a wellhead or wellbore during well drilling and
completion. Typically, a running tool is run to a predetermined location in a wellhead. A drop ball is

then dropped into the running string suppo %&e r#j iggé%)ol and pumped down to land at a
shoulder within or axially below the running2 e E;Er re behind the drop ball is then increased
until the fluid pressure reaches a level sufficient to actuate the hydraulic functionality of the running
tool. The running tool may then be retrieved from the wellbore. This may be accomplished in a wet
retrieval BAYCKESRIILANR@retidvINNEYd$ONhe running tool is pulled without first removing the column
of fluid resting on the drop ball. This requires a tremendous expenditure of energy, and due to the
significant weight of water being pulled, it is incredibly time consuming. In addition, the amount of
water inti‘odﬂ@%’oﬁrﬂ@?t‘ﬁ@%&@ level of the drilling rig can cause a significant safety problem to

operatorgoang] Werkeisdarsied Qasthroaiidng depked9 WEORQISRVIEes i BYPadkiRththdery

retrieval process. These devices include fluid ports that allow communication from the central

passaget?Q) HPEHEN AMING 551 Ry e B IYBRSS FREY AN BAE TARdindshoH del iRy FHEDBEIAEN of the

running fogiki frois paee thaidr g rrmbest Sitosma)kesl aygratiomllow fluid pressure to build up behind the
ball or dart despite the open fluid communication between the central passage of the running tool and

the weII%r%rﬁﬁgﬁﬂﬁt%v&%&ﬁ%gﬁmed, the fluid behind the dart will flow through the fluid ports into

the wellbore. Inates the safety risk of the wet retrieval process by allowing the column of fluid

blocked Bi}pﬂ?é aartacdmtaihaﬁas@rtméudaﬂra@fm r@mémuuawévémmsdﬁm@mvanmmm still -
incredibly tige eRAS Ui %éneowm%%ﬁa%&ﬁaa%}s?m%fﬂawlsmeeifh oglpusthe gl fp drain

through the fluid ports without needlessly introducing fluid onto thé platform deck.
predetermined location in a wellhead. A drop ball is then dropped into the running string

supporting the running tool and pumped down to land at a shoulder within or axially below the
running tool. Fluid pressure behind the drop ball is then increased until the fluid pressure
reaches a level sufficient to actuate the hydraulic functionality of the running tool. The running
tool may then be retrieved from the wellbore. This may be accomplished in a wet retrieval
process. In awet retrieval process, the running tool is pulled without first removing the column
of fluid resting on the drop ball. This requires a tremendous expenditure of energy, and due to
the significant weight of water being pulled, it is incredibly time consuming. In addition, the
amount of water introduced into the deck level of the drilling rig can cause a significant safety

problem to operators and workers located on the working deck.

[0003] Some devices may be pulled in adry retrieval process. These devices include fluid ports
that allow communication from the central passageway of the running tool to the wellbore. The
fluid ports remain open during the operation of the running tool; thus, the fluid ports must be
small enough to allow fluid pressure to build up behind the ball or dart despite the open fluid
communication between the central passage of the running tool and the wellbore. When the
deviceis retrieved, the fluid behind the dart will flow through the fluid ports into the wellbore.
This eliminates the safety risk of the wet retrieval process by alowing the column of fluid
blocked by the dart to drain past the dart during retrieval. However, this dry retrieval processis



[0004] One attempt to overcome this problem has been to include a burst disc in the dart to allow for
faster draining of the drill string. However, because the burst disc must fit within the dart, it is, by
necessity, smaller than the diameter of the fluid column above it. Therefore, while it does provide a
faster drainage process than the previously described fluid ports, the burst disc still restricts flow and
cannot maintain a large enough flowrate to drain as fast as the drill string can be pulled. Thus, there is
a need for an apparatus to allow for a dry retrieval process that will decrease the time to retrieve the

running tog), ther decreasing the rig time needed and the cost assqciated with operation of the rig.
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present invention that provide a receptacle sub, and a method for using the same. [0006] In
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includes a tubular body adapted to be connected to and lowered on a running tool string into a well

conduit. fadagieiusa Dagyoh Etmeid| hidngraHovrey fralierauss thadurssigemusbliamBhitiasarh Hleeve in

the centria] BpIRLB&S A5, SRIARMEbhTIVGRIEF IMREHRRRORPSTIHbIR A loMerdraeitinnid haisigeve has
at least one bypass port extending from an exterior to an interior of the sleeve. At least one retainer
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through the Eug}w\%[ﬁ%l Setrg{]gna&q Igrrld on the sleeve. When the drop member is located in the sleeve,
and the SEQVEE N e Bppér posd?on'&'he inlet portion of the bypass passage is blocked from fluid
communication with the central bore. The retainer is adapted to selectively release the sleeve so that

the sleev@iMMARYownWEf TSVENDWY position. When the sleeve is in the lower position, the bypass
passage is in fluid communication with the bore and allows fluid communication from above the central

bore thrqogbsiheHeypass mrasspableasbe: pynasH psstscafdhe saaventDard tachnrei danast syt
another embodiment of the present inventipn, a well tool assembly is disclosed. The well topl
csembl Y (T HHGFo B L Cl o DL RO ) o Pan e L I e e S8R one
hydraulicatigptatiestay) fndctioathotéonssembihe santleer includes a receptacle sub coupled to a lower end
of the running tool so that when a drop member is landed in the receptacle sub, fluid flow through the
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a bypass pasSage that is opened in response to increased fluid pressure after the function is
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In accordance with yet another embodiment of the present invention, a method for operating a running
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actuated function, an receptacle sub coupled to a lower end of the running tool. T thod
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annular seal between a casing hanger and a disclo e system includes a running tool
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to a lower end of the runnin%tool so that when a drop member is landed in the receptacle sub, fluid
r
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the wellhead and the casing hanger. The receptacle sub, includes a
gownward to the OV\%r pos?t?on. When t ICe):slee\/e l|Js; in t%e ower position, the bypass passage is
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bypass passage that is opened in response to increased fluid pressure after the seal is energized. The
bypass passage extends below the drop member and has a cross-sectional flow area that is at least
equal to a flow area cross section through a central passage of the running tool so that the running tool
may be pulled to the surface. [0010] An advantage of a preferred embodiment is that it provides an
apparatus for the actuation of a hydraulically actuated running tool with a dart or drop ball. The running
tool may then drain the column of fluid blocked by the dart or drop ball at an increased rate to speed

the process of running tool retrieval following too| actuation. This reduces the rig time peeded to drill
and comPIal0 hE TR TBRIER B R HOROH AT (R SO S B b el
which thedesthreghatiedytrge paasa@biadte bfthss oresvictheatewvell as others which will become
apparent, are attained, and can be understood in more detail, more particular description of the

invention Gy PURERAHEL ALY MEYCRBAAMEN 1 BIERREAR Hemppdantadateatippich are

illustrated e appended drawings that form a part of this specification. It is to be noted, however,

that the GFesiaserS illtRera! JAR assreteldbckifebaifHRmnetank HGBRINIdE AR edRfofd Ao be
considergd NHahaYi g aFRRke Br 1S RATIRY BAYALMAING ot e RauhhBieRiMREaadingNts.

[0012] Figure 1 is sectional view of a receptacle sub in accordance with an embodiment of the present

inventior] SEEBPSIE-Tg FOUPISCHIQ AL AUISR IR/ HFGHENAEE 0L R 08 YHNETyR ¥ P METRIAR! A ce
within thenreee péaghiasieds B Ofl dld-iamietdrivighserlinmahagw Qitthe presrReitiste alfiaurealyduring

draining of a dri]l string abaye the rece e sub.

f I
gctuat unction WIY| actuate. pl'tﬁg receptacle sub has a bypass passage that is opened in
response to increased fluid pressure after the function is performed, the bypass passage extends
below the drop member and has a cross-sectional flow area that is at least equal to a flow area

cross section through a centra passage of the running tool.

[0008] In accordance with yet another embodiment of the present invention, a method for
operating a running tool is disclosed. The method begins by providing a well tool assembly.
The well tool assembly includes a running tool adapted to be coupled to a running string and
having at least one hydraulically actuated function, and a receptacle sub coupled to a lower end
of the running tool. The method continues by dropping a drop member in the running string to
land in the receptacle sub in an upper position, thereby blocking fluid flow through the receptacle
sub. The method continues by supplying fluid pressure to the running tool at afirst pressure to
actuate the running tool to perform a function. Then, the method supplys fluid pressure to the
running tool at a second pressure, greater than the first pressure, to drive the receptacle sub to a

lower position, thereby opening afluid flow bypass around the drop member.

[0009] In still another embodiment of the present invention, a system for setting an annular seal
between a casing hanger and a wellhead is disclosed. The system includes a running tool and a
receptacle sub. The running tool is adapted to be coupled to a running string and carries an
annular seal for disposal between the casing hanger and the wellhead. The receptacle sub is
coupled to a lower end of the running tool so that when a drop member is landed in the
receptacle sub, fluid flow through the receptacle sub is blocked. The annular seal will energize
in response to a resulting increased fluid pressure caused by the blocked receptacle sub, thereby

sealing an annulus between the wellhead and the casing hanger. The receptacle sub includes a



[0015] Figure 4 is a sectional view of a high capacity running tool constructed with a piston cocked, an
engagement element retracted, and the receptacle sub of Figure 1 coupled to a lower end. [0016]
Figure 5 is a sectional view of the high capacity running tool of Figure 4 in a running position with the
engagement element engaged. [0017] Figure 6 is a sectional view of the high capacity running tool of
Figure 4 in a setting position. [0018] Figure 7 is a sectional view of the high capacity running tool of
Figure 4 in a seal testing position. [0019] Figure 8 is a sectional view of the high capacity running tool
of Figur 4 in an unlocked position with the en a ment ? nt disen gr %er%ﬁfo Figure 9 is a
cectionaPURGES SATESFALEL BORFSTH B EERee S UE U oPveR B IPTION
OF THE RiebitdsRaidgd/dehdd/iedw [iDezitdd hembesend inamﬂwwbmomltfmdmm imare fully
hereinafter with reference to the acco anyi win hich i Iust embod ents
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invention- This ifventon maye%owev e marﬁ“’ oM Al s%oul no Se
construediad higrinedniaytive fllisrdcctesnbackments set forth hereln. Rather, these embodiments are
provided so that this disclosure will be thorough and complete, and will fully convey the scope of the

invention daitioaR akilkebie GieadictdkedeiRRimEnias tRAkeHRiRines & doa ek or ane da8R0me

notation, if used, indicates S|m|Iar elements in alternative embodiments.
‘'of ahydraulically actuated running tool with adart or drop ball. The running tool may then drain

the column of fluid blocked by the dart or drop ball at an increased rate to speed the process of

running tool retrieval following tool actuation. This reduces the rig time needed to drill and

complete the well.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] So that the manner in which the features, advantages and objects of the invention, as well
as others which will become apparent, are attained, and can be understood in more detail, more
particular description of the invention briefly summarized above may be had by reference to the
embodiments thereof which are illustrated in the appended drawings that form a part of this
specification. It is to be noted, however, that the drawings illustrate only a preferred
embodiment of the invention and are therefore not to be considered limiting of its scope as the

invention may admit to other equally effective embodiments.

[0012] Figure 1 is sectional view of a receptacle sub in accordance with an embodiment of the

present invention.

[0013] Figure 2 is a sectional view of the receptacle sub of Figure 1 with a dart in place within

the receptacle sub.

[0014] Figure 3 is a sectiona view of the receptacle sub of Figure 1 during draining of a drill
string above the receptacl e sub.

[0015] Figure 4 is a sectiona view of a high capacity running tool constructed with a piston
cocked, an engagement element retracted, and the receptacle sub of Figure 1 coupled to a lower

end.



[0022] In the following discussion, numerous specific details are set forth to provide a thorough
understanding of the present invention. However, it will be obvious to those skilled in the art that the
present invention may be practiced without such specific details. Additionally, for the most part, details
concerning drilling rig operation, casing hanger landing and setting, and the like have been omitted
inasmuch as such details are not considered necessary to obtain a complete understanding of the
present invention, and are considered to be within the skills of persons skilled in the relevant art.

[0023] Referring to Figure 1, tacl 11 includes a tubul body 13. Tubular sub body 13
defines 4 AU BSFeoL oo PLL e Bt 1 AL A BT 0l STEA PGS body

13 also hmsi dorupipk tenshdsyadentteldrieatcangiagto.a running tool (Figure 4), and a lower end 21
adapted to couple to a tubing string (not shown) such as by a threaded coupling connection. A person
skilled in o 7l acersand hAF oo o BRI A5 BRrHS ol 6P ¥RIEIQUS andehdp the
tubing string. In the illustrated embodiment, upper’end 19 has an exterior diamieter greater than an
exterior dRFH&Rr of a main body 23 of tubular sub body 13. A taper 25 transitions the exterior diameter
of upper end 19 to the exterior diameter of main body 23. [0024] Central bore 15 further defines a

bypass [Ja638pFigur@ndsansegvsaet] Jasings shehildie cdscl ty theing tased egoasinie aisdypasisgassage

27 may be an annular recess formed in central bore 15. A person skilled in the art will understand that
bypass ;Pé)gsé% 27 may be any suitable fluid flow passage or passages and may comprise one or

more separate passages. Bypass passage 27 is proximate to upper end 19 within central bore 15, and

upward EEEY Shgunel8rioa seghienahvaew 1of [Biedy dheppaciiithinniae tieg! s el W elyipas hadese 27
includes @HBRGH {RIGIRPY! ggg,ﬁe}q\ﬁge}@géaortion 28. Main body 23 includes a plurality of

windows 31 extending from the exterior surface of main body 23 into central bore 15. [0025] A bypass
sleeve 33| %s osed within central bore 15. Bypass sleeve 33 has exteri%[?ﬂia ter slightly
maller S o3 3 A R by SERE S S, RS LArTy (e FLIRIAFRe 15,
Bypass sleeve 33 also defines a sleeve bore 34. Bypass sleeve 33 includes an annular downward

facing sHOBIRILEEDIAEH R I6INIAMERF pRERRIRBY F2¥8SIeeVERT. Downward facing shoulder 35
extends from the exterior diameter surface of b%pass sleeve 33 to a cylindrical protrusion 37.

CylindricKiBB S Riesek iusdea wallyg risrhaoIG ! BREB AAbEh Y HE ESEgEREGE ©3thSto close
eng Fge%mrwﬂﬁwhﬁ | Evugsi rmsrlwﬂdhf nﬁrstralebgmddﬁnﬁwé@a@s tﬁ%ﬂg&ﬁf&%iﬂd gﬁ@iumﬂro@:]mi@y\éer
seals 34, Upper and lower seals 36 are located axia ve and below windows 31 such that bypass
Sloeve SBUEb LRI R BRI ST A IS L A8 DD @Bve 55
moves thrmsgaaembbm%omr_&m hepgiar prRatbien t@@mmﬂc)dm@dme iposiiidenl (cighee tB)s upper
and loweg S8 2 T A BE AR SR b RFRE G T i P WA 8Pl Rope of the invention to

those skilled in the art. Like numbers refer to like elements throughout, and the prime notation,

if used, indicates similar elementsin aternative embodiments.

[0022] In the following discussion, numerous specific details are set forth to provide a thorough
understanding of the present invention. However, it will be obvious to those skilled in the art
that the present invention may be practiced without such specific details. Additionally, for the
most part, details concerning drilling rig operation, casing hanger landing and setting, and the
like have been omitted inasmuch as such details are not considered necessary to obtain a
complete understanding of the present invention, and are considered to be within the skills of

persons skilled in the relevant art.

[0023] Referring to Figure 1, a receptacle sub 11 includes a tubular sub body 13. Tubular sub
body 13 defines a central bore 15 for the passage of fluids. Centra bore 15 has an axis 17.
Tubular sub body 13 also has an upper end 19 adapted to couple to a running tool (Figure 4), and
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[0026] In the illustrated embodiment, bypass sleeve 33 includes a plurality of threaded bore holes 39.
At least one threaded bore hole 39 corresponds with each window 31. A limiter screw 41, is threaded
into each threaded bore hole 39 through window 31. When fully threaded into bore hole 39, a head of
each limiter screw 41 will protrude into window 31. As bypass sleeve 33 moves axially within central
bore 15, the heads of each limiter screw 41 will move through window 31, restraining movement of
bypass sleeve 33 as the head of limiter screws 41 contact downward facing shoulder 43 of window 31
as shown jn Figure 1, and upward facing shoulder 45 of window 31 as shown in Figure 3 Limiter
corews AT B2 BRI SRR FEO RGO By PR b RSP By
23. A personeskiiied M poesartskiilledriderstartdatitiatitidertearst thsy sl soi egpleomyzris eran s uisadb e object
that may proyide a reactivie farge to limit axial mpvement of bypass sleeve 33 as descrihed in more
detal e R el T A, SR R T e S SR e SRE I Tl s
and the léxterBinuliamz ey grdawstizh magxtermpdsenatey sUiatdan dtogy rég eptabléanisdihzngy 48y suitable

configuratj i ljimi int t.wit t 1o limit axial
moveme LBt e e el Bl A v
that cylindftical protrusion 37 will extend past upward facing shoulder 29 of main body 23 when bypass
sleeve 33 is in a position of maximum upward movement. In this manner, cylindrical protrusion 37
provides[gopgchamisinosi O IBVRIMHaNGE Bl IHpRaasat® SreRdandipRaalisciayihoiddugs, on
upward faci oulder 29. This will prevent unintentional blockage of central bore 15 and sleeve bore
34 pror 15 H ORI D Aot B CRiES BT ool GETEH AR
Preferabhora 18all2obesdoncsiktiidgd iotius irn\aiT isnaleriincathadsgibbs jrassaganzaimiyebmaxynsuinatsee of
sleeve bgre 34. [0028] A plurality of retainers, such as shear pins 47, will extend through hores in the
Sicowall IR BRSS9 P RS (kP 3 oM e g SRATE By ey e Sk ble for
preventimgssageen erokimpgiass gipevend3lfalative tertndl areslil) awbypddotfocity sbtukdedi s

i O B L A et o ey

retainer, or t ear pins €s In an exterior diameter

surface @Dﬁm% mé@Isw,ethiéﬁ@bpqﬁ@veaangwi@lbﬂdwéméml uﬁ@paéyrgléte\/@f mm_écavﬁ/élo main
body 23 grighdms e e ekeheremizeddr Ak Bddy $45aire GmPegisRe s, each shear pin 47 has a

shear rating of 1,000 psi, and receptacle sub 11 may include one to twelve shear pins 47. In this

manner, receptacle sub 11 may he configured to operate at relatively low pressures, as little as 1,000
b, 1o rel R LGB S0 P Yo e ok SNEER A oot (i i SRR that
shear pintapietiffetmtistrengtierr dtsrg seatrel afattfetealichuthie by pasy deus 3 tmadapiveeriadagle sub

11to an)évﬂﬁlsr%r%d rrgsggr%e _o Jgat'lsgns'leeve 33 also defines a sleeve bore 34. Bypass deeve 33

includes an annular downward facing shoulder 35 on an exterior diameter portion of bypass
sleeve 33. Downward facing shoulder 35 extends from the exterior diameter surface of bypass
sleeve 33 to a cylindrical protrusion 37. Cylindrica protrusion 37 extends axially downward
from alower portion of bypass sleeve 33 into close engagement with the lower portion of central
bore 15. Bypass deeve 33 includes upper and lower sedls 34. Upper and lower seds 36 are
located axially above and below windows 31 such that bypass sleeve 33 will seal central bore 15
to prevent flow of fluid through windows 31. As bypass sleeve 33 moves through central bore
15 from an upper position (Figure 1) to alower position (Figure 3), upper and lower seds 36

will maintain sealing engagement with central bore 15.

[0026] In the illustrated embodiment, bypass sleeve 33 includes a plurality of threaded bore
holes 39. At least one threaded bore hole 39 corresponds with each window 31. A limiter screw
41, is threaded into each threaded bore hole 39 through window 31. When fully threaded into



[0029] Referring to Figure 1, an upper end of bypass sleeve 33 defines a plurality of bypass sleeve
ports 49. Bypass sleeve ports 49 extend from a first position on the exterior surface of bypass sleeve
33 to a second position on sleeve bore 34 axially beneath the first position such that bypass sleeve
ports 49 extend axially downward at an angle from the exterior of bypass sleeve 33 to sleeve bore 34.
When in the upper position as shown in Figure 1, upper surfaces of bypass sleeve ports 49 on the
exterior diameter surface of bypass sleeve 33 correspond with an upper inlet portion 26 of bypass
passage 27, plocking flow through bypass passage 27. When in the lower position as shown _in Figure
e NS U rp i bkl Se ko
passagerddves cxitihit fiibi mesnfrawbors bSirteddddsfosymhsE passagei 4intibypess ey ports
49. A person skilled in_the art will understand that ass sleeve, poris 49 m rovide alternative flow
paths S or S S R S T B R ARl o ot
bypass dleevevaadl ifacindebcutdpetHaf vondan 8ktesishatianete guierfacnd Libyeed $aslag\sb@Bdey sleeve

b 34 gi-t d_of 3 i '

petweer i Y Ao L o A Sl i R A A R I s
passagesf2thevioseidsy phdiyree #eadiSnviei masanupadypddr dAanalpo st edHoviRarakiyibe 1, the
upper e%&é@%ﬁ%ﬁé'ﬁ%@&%éjﬂ%gg BEPPRRSSRO8 R4 B REAHRE WA RIEVRIY dlpuqlfuid

between bypass sleeve 33, central bore 15, and through bypasé%cgassage 27, thereby maintaining all

fluid flowfBFPB U H Bie @¥taloBI SRR L Iy AAsSS FRYB R3 TS MReH BYP HL s8R PRaNe HAEFOBM
downwathaa) ReSitiesnSRal 38-&8IthiRSDYPESSRARSASAT it Nhyhoseal &S evilalipw figw fiem above

bypass sleeve 33 into bypass passage 27, allowing fluid to flow from central bore 15 through bypass
passage P intd ONFe Horddys CoTPERS PR ovitfEl!s SHAAETCRBIRCLE 2NH JIAVELBNE BYIRRE sleeve
33 into byfdRsuRASHRYRIR ihay RecbRERBRIBIE Sip Bnisdmiberryeet nositine edi-iecustal ¢A0JHhiCentral
bore 34 defines a dart shoulder 53 proximate to the upper end of bypass sleeve 33. Dart shoulder 53
may be z%'ﬂlp%%\fgqg%ﬁr?z?ym é#; above bypass sleeve ports 49, as shown. Preferably, a drop
member (such as a dart 55 of Figure 2, a drop ball, a plug, or the like) may land on dart shoulder 53,

blocking [fle2ile’bcho®n whikd gubeidhilsitigificetl HoNrtR@ug bygsass!pegts 40ci0UBR] erbnskiiedl) now to
Figure 2,0art 98 SR IRRPS HW%\H&W%E@ %ﬁ?&}f&é%@ﬁ%%%%%ﬁﬁe%%ﬁ%f%@s

illustrated, dart 55 may have a tapered lower end 58. Tapered lower end 58 will coincide with the angle
of the uppetSiiHRCeDH Oy PASIPIRYNIRYAY TBNEMSHS iR AR o fEIINE 26 RIEY U PRSY sleeve
33. Afterﬁlﬁﬁwa@@ OirdarbiianT M‘ém&maﬁum@@fidﬂéwméﬁb@@,i@Qcﬁt@ar&ﬁ@aﬁﬁpd%,aéﬂﬂlﬁ(?gb@ve

receptacle sub 11. Dart 55 will prevent passage of the fluid down sleeve bore 34, thus as fluid
continue¥Ry 34 Hﬁ?‘ﬁﬁéﬂ?@'ﬂ%iﬁa- sthifig, YAk PIRYRhgWteRitoral b erkagreRs GROUR) BRER DA 7
maintaining-Vie %@ﬁ@hﬁﬁﬁiﬁ@ﬁllaﬁ@hgaﬁ“&ﬁﬁ@%@ﬁo@h |pfivgokedRRiey b@esegae@rf"lﬁegilu armesﬂguuﬁ&mined
pressure is reached, shear pins 47 will shear, as shown in_Figure 3, Bypass sleeve 33 will then move
ihaerh -t S D R R S e S e e

shouldem#dmiinvisdevfsizéyaboreBdvnward facing shoulder 35 may land on and abut upward facing
shoulder 29. When bypass sleeve 33 reaches the maximum downward axial position shown in Figure

3, fluid aiauaR Y& AR G HAHGE SIS YRUP B AYRASTI RN ORI DINR RHEY ROVE I3

main body 23 of tubular sub body 13. The retainers may comprise any device suitable for

preventing movement of bypass sleeve 33 relative to tubular sub body 13 prior to actuation of a
corresponding running tool. For example, retainers may be shear pins 47, shear screws, a split
ring retainer, or the like. Shear pins 47 will protrude into corresponding bores in an exterior
diameter surface of bypass sleeve 33, thereby preventing axial movement of bypass sleeve 33
relative to main body 23 prior to shearing of shear pins 47. In the illustrated embodiment, each
shear pin 47 has a shear rating of 1,000 psi, and receptacle sub 11 may include one to twelve
shear pins 47. In this manner, receptacle sub 11 may be configured to operate at relatively low
pressures, as little as 1,000 psi, to relatively high pressures, as high as 12,000 psi. A person
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[0033] Referring to Figure 4, there is generally shown an embodiment for a high capacity running tool
57 that is used to set and internally test a casing hanger packoff. High capacity running tool 57 is
comprised of a stem 59. Stem 59 is a tubular member with an axial passage 61 extending
therethrough. Stem 59 connects on its upper end to a string of drill pipe (not shown). Stem 59 has an
upper stem port 63 and a lower stem port 65 positioned in and extending therethrough that allow fluid
communication between the exterior and axial passage of stem 59. A lower portion of stem 59 has

threads 67.in it t face. Th di ter of ti fstem59i than th
outer e 811G Tl pERESTHER AR SUREh A g Il B/ MO RG B iling
shouldembéniseizoationedsedijaceiapt eeauiacty'sub 1daessycipsakbprédsiseofstperatidm the outer surface

of stem 59 at a select distance above downward facing shoulder 69. [0034] High capacity running tool

57 has a sty F?éf@ﬂh%%aﬁ?%%?% @?éﬁ&%f?%ﬁéé@%&?é‘@'%ﬁ%% 6?}9%}@30%% has

an upper body portion a lower body portion 77. Upper portion 75 of body 73 is a thin sleeve

located ISEEHVEIPER HUtPyIeeyE sy aRersdih Btendiin adiverastiongaihaitmil sréerro. A
latch de\ﬂgﬁaﬁﬁ% SRV 1S HTRA P08 R S JREAIEHNEBINRLIRY BlaRYh (Re AW PoSABK BRiHoN 77

of body 73 has threads 83 alon% its inner surface that are engaged with threads 67 on the outer

surface MFEONPEH BYF PO S RURIEPHELY PRMHETENE SNcRelenbay b8 BFHGEIfbRYEFF and
Exgéng isngLéé% %ﬂﬂf% @@b\f@.@b@#&\! f%ﬂ?@ﬁ;ﬁ;ﬂ;@%@éﬂp&hﬁiﬁv&?ﬁw% %tﬁ@g@f]’djﬁp@ @Jﬂ@t&%ﬁtem
ody 73. Lower pbo ortio ody 73 houses an engaging element n this particular

o BRSSP ERAGE B BIER BTRE RIS B S B s SRR BLrec
outer sutiipper. inlee potimupecbbypasiptasays2ad blaiedrig ftngalgewb dysnpaiane Qantovtedisurface
on the in{%erlsurface rt>.f a ca%%han%er 91é/vh n en%q in% eijem%rg 89 is engage withw casing hanger
91. AIthouShoﬁvoe{ 888'\,\',%? 8% rlngnoI ce{gllﬁrs s AR G ThE' 160 é{Hascs)PBas'i'f% avr\llbe%Tq e inner
surface o¥igntawengnbde partio8 L& ohitigligspesstge PWithdhtbadd 8@ omyhikawnarabhsifadedfrstem 59.

[0035] Apj rgyn tagti ' ferr i , a
piston ch@r@%glp%%%%ogrﬁ{e g)gé%ge% %@Uﬁgﬁﬁpﬁ&% %ﬂ%ﬂf ﬁﬁtg\?ﬁ&’ gL%é%%@?ston 93
is initiallyo}ipags 8ppee pPrtedokeeay pudiiisatsamatived| sve prBS, ane arangemsnts cage avhgiigantethamber

95isati St possible value, allowing for piston 93 to be driven downward. A piston locking ring
97 extends around the outer peripheries of the inner surface of piston 93. Piston locking ring 97 works

in conjur'ﬁ)[tci)onlwith %he latch device (not showgrgﬁsr%ﬂled within outer sleﬁ've slot 81 to éestrict
movemettGP IS I RGEE fai AH R FIS PRAERSH S R &S HAATR A R ot sEAMb s
carried bakrestartiRihated sorfzesitb bppbadaigabSlawerceviloostBanap fhe sigpr9éhdsihingabasi gerepackoff
seal 99 will act to seal casing ha r 91 to,the wellbore (not shown) when properly set. While piston
o In (R PSS SeEe o e S R e e P e g bt Sl o o
91. [003 b}y pass sl S3 abdldersrabborect b du @ilyecalmwve bgpatopateges 97 Rédamthyleass i ebye/dd operate

as descri??ﬁtﬂ@%%%m’r{ Bt&ﬁsﬁgﬂé%ﬁ c]p%h}é"vﬂ%egﬁ FULRP AR PP IO PSP BIBES S ladt will act
as a seal, effectively sealing the lower end of stem 59.

will block bypass passage 27, and seal 38 will prevent flow of fluid between bypass sleeve 33,

central bore 15, and through bypass passage 27, thereby maintaining all fluid flow through sleeve

bore 34. As shown in Figure 3, when bypass sleeve 33 is the maximum downward axia

position, seal 38 is within bypass passage 27. Thus, seal 38 will alow flow from above bypass

sleeve 33 into bypass passage 27, alowing fluid to flow from central bore 15 through bypass

passage 27 and into sleeve bore 34. Taper 51 provides a greater flow area from above bypass

sleeve 33 into bypass passage 27 when bypass sleeve 33 isin the lower position of Figure 3.

[0031] Central bore 34 defines a dart shoulder 53 proximate to the upper end of bypass Sleeve
33. Dart shoulder 53 may be an upward facing shoulder axially above bypass sleeve ports 49, as
shown. Preferably, adrop member (such as adart 55 of Figure 2, adrop ball, aplug, or the like)



[0037] Referring to Figure 4, in operation, high capacity running tool 57 is initially positioned such that
it extends axially through a casing hanger 91. Piston 93 is in a "cocked" position, and the stem ports
63, 65 and body ports 85, 87 are axially offset from one another. Casing hanger packoff seal 99 is
carried by piston 93. High capacity running tool 57 is lowered into casing hanger 91 until the outer
surface of body 73 of high capacity running tool 57 slidingly engages the inner surface of casing
hanger 91. [0038] Referring to Figure 5, once high capacity running tool 57 and casing hanger 91 are
in abutting contact with one another, stem 59 is rotated fQur reyolutions, As st IS rotated relative
to body T2 68 S FIRIAED S DR REEN Y B ML B R B ARy oM e
moves |dnygdssipoailyyEhoulder 69 on the outer surface of stem 59 makes contact with engaging
element 89, forcing it radially outward and in engaging contact with the inner surface of casing hanger

91, theraldoriiahory o A RRFNANGST 2h éssﬁb%vfﬂ[ i g&@&i&ﬁﬁiwgg"&e%%@%6& 65

and body ports 85, 87 also move relative to one another. [0039] Referring to Figure 6, once high

n
capacity |[AHEPRoS FeHE ek o il yelr 8 eda feloeReBRONEME %m‘ﬁ@é} oMy Eael RSty TaPRiRey tool 57
and casingyaReae R L AMICIHeERdHPRIBRJISEE IO dhs-subssa-wekypas hesing @aksayer) until

casing hanger 91 comes to rest. Referring to Figure 6, a dart 55 is then dropped or lowered into axial

passage W BICEHAVEGOD HPSENG A9s! TR Qyepta e G381, Hisedagifly W RwErichyidr Bfem so.
Stem 59isrHhen dolatek v RAsitie @oeKeWPAS nyhBRame dirRstienh AS Steft 59V rpratesirelative

to body 73, stem 59 and.piston 93 move further longitydinally downward relative to body 73 and casing
anger RIS NS L G L RGRRER s 1BHY FoflU BSoHS MR BBy RIS S HP R ST bbe
relative tthe panapiatheill iipedsstte peosttd atighsaniingypp atdhacdyipgrtheaxialtdositesrste mypass 65 is

still positioned aboye lower bod rt,37. This positign allows fluid communication from axjal passage
o1 of SR B T BITE GBS O 2h RS fp hee Pt SR et e apned
down thestuhall, ppshawd treiviglsr €30 IRyhpass algeas S3gei b Theh stene58i Bidyolevpasaid dotkine pgl tupper stem

port 63, uager DI RRE: AN SRS SRR SIS BN D IR, 50 AS

piston 93 moves downward, the movement of piston the casing hanger pac

betweenaad gavenvpaicibacislcaintglerady enayll ant eneaichabudiamieed Hiaing shpdeenvwSihddbenousing.
[0040] Re{puiod 48,698 18aEnaL 1R RISKARA (DRANERI SRR H A hGRRINPAGNRS, RarkaliSRA! 99 1s

set, stem 59 is then rotated four additional revolutions in the same direction. As stem 59 is rotated
relative t@PBYRIPIBO Wi themileve hraraePYenAt RRSREM? d8Rrhikracsriiakite és3hody 73 and casing
hanger 91. Stem 59 also moves downward at this point relative to piston 93. As stem 59 moves
longitudifeoBa] skeferfagsté Figarany tusly FogenstalI§7asoneyembladivesto fureaahigihesagzoier stem
port 65 aligns with lo body port 87, allowing fluid communication from axial passage 61 of stem 59,
througn SERTE Pl b TAEH Lo 70 Ao R AT TG A Lac i 5B packor
seal 99. Wppegstairbgastcddjzisall @flig siecth\wih SppebsDisdtyiate8 henielatth dewica loasstgd 6lith slot
81l onou ' ' atgtg R - Vil i | ' itR piston
locking r%r%egtﬁg ?ggﬁﬁ{%@{wwaréé %”@@ﬁ%%?@%g@:&g Egﬁgn%%éﬁgml gﬁeﬁﬁ%y %?éel]gg{wé is
applied dem B ksl p@@@id&m&l@rth@&@ﬁi aa(imsgég‘e Bt b tees wbéfmé‘n@ﬁﬁﬁjdm@ug h
lower staeieftfdin MUCHRAE AR bARARTLIG ARTRIN SR BT B9 vk SaiBae0sERARk T seal

99, thereby testing casig hanger packoff seal 99. The same pressure is applied to piston 93, creating
r

an upwafi e PREIPEVE SieB Horepistn it Qufien SWERSEdirkhaiones dianeieraltantHeaper
engagermeni S Biskem|soking s H-AMGLIBRRIIAARKCS (el SHENRIPES PR iBcsiohBinaROuter

sleeve 79. In an alternate embodiment, the size of the fluid chambers in piston 93 and seal 99 areas

could bel@EadPLich hatHE 18 Javayerd Hadnch Ui Sels Bestieneehaireint Wigadmiard Yorce on
piston 93etasigbysdidaimating fbsterd for the dateh defice andaisten ACKisg sindiSmnie glagtomeric
seal 101c]§ moun(ic?d to thg e@er{ié;éof piston 93 for sealing against the inner diameter of the wellhead
housing. A1 'GEHIRHEE Nated volume above casing hanger packoff seal 99. If casing hanger
packoff seal 99 is not properly set, a drop in fluid pressure held in the drill pipe will be observed as the

fluid pasEESBHrbighhcmecibararag (o4 F Reserhngytd 3-iheireus,oonde Hee Gisiag tem Gorextaskistt seal
99 has bgen lesied Fiety s tBeay oRied e iHB&}?b@HBW?@%&%W%@ i Hign7As stem

59 is rotated relative to body 73, stem 59 moves further longitudinally downward relative to body 73,
casing h&Ryer Bclﬁtiééﬁd7'éi§fci;993.7ﬁsi%ﬁe¥ﬁ 9 ARWE SQCRI B IEHINEEN 20 RN BIREVeh Eerh R efement
89 is freed and moves radially inward into recessed pocket 71 on the outer surface of stem 59, thereby
unlocking body 73 from casing hanger 91. Upper stem port 63 remains aligned with upper body port
85. Lower stem port 65 may remain aligned with lower body port 87. Lower stem port 65 and lower
body port 87 may partially vent the column of fluid in the drill pipe. [0042] As described above with
respect to Figure 3, fluid pressure will be increased 15% to 20%



more than needed to test casing hanger 91. In so doing, shear pins 47 will shear, causing bypass
sleeve 33 to move axially downward from the upper position shown in Figure 1 to the lower position
shown in Figure 3 and Figure 8. Fluid above dart 55 will then flow through bypass passage 27 and
bypass sleeve ports 49. In the illustrated embodiment, bypass ports 49 are of a sufficient size and
shape such that the flow through bypass ports 49 is greater than the flow through the cross-sectional
area of the drill string. This allows fluid to flow unrestricted past dart 55 for dry retrieval of running tool

o B R B R P R

removed dcated twilhindmgeosaticn7on davieswalygl pobidnclaui ngdjers/bab tnecdds 28 engdkingrieol 103
may then be coypled to bypass sleeye 3 d used tq reposition bypass.slegv into_the position of
Fioure 1R B et B R S s FR LR o
and reattamslyepbtd &5 rmntharlguweo halycpoas8posiigpted|i 6 Antbextepding thesthria@gmhact odifgiy, the
disclose ﬁﬂ?lﬂﬂg' rovi ’ th giép iments
provide gn appargé[}lfcsw%r& ﬁ%ﬁg’%ﬁ%@r g@ﬁ?ﬁlﬁﬁ%ﬁ&%ﬁlﬁ@%ﬁ%ﬂ% tool Iﬁgﬁ% %%%&td) c??(_%rop ball.
The appanshugIhohseicn Sioacindry reraehad.tHattbrapastieid acmbedisnenticriegistesmen 82isor ball

at an inCLeasefl cﬁgﬁ%ti?%\ﬁﬁs%%%@f RS SO ADBH O ERIIR el YR BN HERIA GG TR 11g

time needed to pull the running tool following use of the running tool while maintaining or increasing
safety atHERR)| 8 SERPIRSLIPINO798 A GerRL BICTlAEY FROIHSE SUTFRRE AIbINGH RYIRETASE ) RFASENd

embodingRéey 6&%@%@@%@@%@@@%@&%@%@%%th%wiw by hatepRtiRgrom the
spirit or scope of the invention. Having thus described. the present invention by reference to certain of

its preferfEie MHEHAGE SRS HRBHHAYeh X Ab AN MR Abs d e BNALSHHARACH PRI AL N

limiting iR BakHiEsa NSl HIgdl By ideraporiaf ireaiiBsompdifivetiansathengas,591d substitutions are
contemplated in the foregoing disclosure and, in some instances, some features of the present

and mod O ) B C e et oo e e A

review oftieepigiasyeinglers tristformstigretisersd ippeh ey att on coo Aukey e i 79 proisian it the
Wﬁaet”igeg aﬁlﬁf{e’gi&q GRERY HEAPIBRE LA AR @ MR GRILETEAD! SUER B9e REQRRHAGHE R&YIoN.
of piston chamber 95 is at its smallest possible value, allowing for piston 93 to be driven
downward. A piston locking ring 97 extends around the outer peripheries of the inner surface of
piston 93. Piston locking ring 97 works in conjunction with the latch device (not shown)
contained within outer sleeve slot 81 to restrict movement of the piston during certain running
tool functions. A casing hanger packoff seal 99 is carried by piston 93 and is positioned along
the lower end portion of piston 93. Casing hanger packoff seal 99 will act to seal casing hanger
91 to the wellbore (not shown) when properly set. While piston 93 is in the upper or "cocked"

position, casing hanger packoff seal 99 is spaced above casing hanger 91.

[0036] Receptacle sub 11 is connected to the lower end of stem 59. Receptacle sub 11 will
operate as described above with respect to Figures 1-3. When dart 55 lands within receptacle
sub 11, it will act asasedl, effectively sealing the lower end of stem 59.

[0037] Referring to Figure 4, in operation, high capacity running tool 57 is initialy positioned
such that it extends axially through a casing hanger 91. Piston 93 isin a "cocked" position, and
the stem ports 63, 65 and body ports 85, 87 are axially offset from one another. Casing hanger
packoff seal 99 is carried by piston 93. High capacity running tool 57 is lowered into casing
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1. A well tool (11) comprising: a tubular body (13) defining a central bore (15) having an axis (17),
the tubular body (13) adapted to be connected to and lowered on a running tool string into a well
conduit; a sleeve (33) in the central bore (15), the sleeve (33) selectively moveable from an upper
position to a lower position; the sleeve (33) having at least one bypass port (49) extending from an
exterior to an interior of the sleeve (33); at least one retainer (47) securing the sleeve (33) in the upper
position; a seal (38) on the sleeve (33) that seals the exterior of the sleeve (33) to the bore (15) while

the sleeve (33) is in the upper position; . a Qypass passage (27) in the tubular bo 3) having an
pper iR PR i BSOREE APENh QBT e PR o R b e Bores
(49); attedprevesmbare(5gasatapiachty @k lowered through the running tool string and land on the
sleeve (33), wherein the inlet portion (26) of the bypass passage (27) is blocked from fluid

Communfééﬁ'%ﬁﬁ!&@ﬁﬂﬁ & MY et Pﬁé&?EaB%ﬁiﬁfQBr{ﬁ]ﬂ@Rﬁﬂ GPLiR 0SSR NI §iege 33) and
the sleeve (33) is in the upﬁer position; an
abutting contact with one another, stem 59 is rotated four revolutions. As stem 59 is rotated
relative to body 73, stem 59 and piston 93 move longitudinally downward relative to body 73.
As stem 59 moves longitudinally, shoulder 69 on the outer surface of stem 59 makes contact
with engaging element 89, forcing it radially outward and in engaging contact with the inner
surface of casing hanger 91, thereby locking body 73 to casing hanger 91. As stem 59 moves

longitudinally, stem ports 63, 65 and body ports 85, 87 also move relative to one another.

[0039] Referring to Figure 6, once high capacity running tool 57 and casing hanger 91 are locked
to one another, high capacity running tool 57 and casing hanger 91 are lowered down the riser
into the subsea wellhead housing (not shown) until casing hanger 91 comes to rest. Referring to
Figure 6, adart 55 is then dropped or lowered into axial passage 61 of stem 59. Dart 55 landsin
receptacle sub 11, thereby sealing the lower end of stem 59. Stem 59 is then rotated four
additional revolutions in the same direction. As stem 59 is rotated relative to body 73, stem 59
and piston 93 move further longitudinally downward relative to body 73 and casing hanger 91.
As stem 59 moves longitudinally, stem ports 63, 65 and body ports 85, 87 aso move relative to
one another. Upper stem port 63 aligns with upper body port 85, but lower stem port 65 is still
positioned above lower body port 87. This position alows fluid communication from axia
passage 61 of stem 59, through stem 59, into and through body 73, and into piston 93. Fuid
pressure is applied down the drill pipe and travels through axial passage 61 of stem 59 before
passing through upper stem port 63, upper body port 85, and into chamber 95, driving piston 93
downward relative to stem 59. As piston 93 moves downward, the movement of piston 93 sets
the casing hanger packoff seal 99 between an outer portion of casing hanger 91 and the inner

diameter of the subsea wellhead housing.

[0040] Referring to Figure 7, once piston 93 is driven downward and casing hanger packoff seal
99 is set, stem 59 is then rotated four additional revolutions in the same direction. Asstem 59 is
rotated relative to body 73, stem 59 moves further longitudinaly downward relative to body 73

and casing hanger 91. Stem 59 aso moves downward at this point relative to piston 93. As stem
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wherein the retainer (47) is adapted to selectively release the sleeve (33) so that the sleeve (33)
moves downward to the lower position, the bypass passage (27) being in fluid communication with the
central bore (15) when the sleeve (33) is moved to the lower position, allowing fluid communication
from above the central bore (15) through the bypass passage (27) via the bypass ports (49) of the
sleeve (33). 2. The well tool (11) of Claim 1, wherein: the central bore (15) defines an upward facing
shoulder (29) near a lower end of the central bore (15); and the sleeve (33) has a downward facing

A S B I R S 35 S B o,
at least enetatpp Hjmrs(édn)derf_@fnw@ns \&i idewearl bof;lyrm)s] ezyd I(ﬂahgmmmﬂmunﬁmeptgcle
R S SRR S Y A D PR R e =
receptaci®!(Bag.above casing hanger packoff seal 99. Upper stem port 63 is still aligned with upper body

port 85. The latch device located with slot 81 on outer sleeve 79 is activated by the movement of

stem 59 and will act in conjunction with piston locking ring 97 to restrict the upward movement

of piston 93 beyond the latch device. Pressure is applied down the drill pipe and travels through

axial passage 61 of stem 59 before passing through lower stem port 63, lower body port 85, and

into an isolated volume above casing hanger packoff sea 99, thereby testing casing hanger

packoff seal 99. The same pressure is applied to piston 93, creating an upward force, however,

movement of piston 93 in an upward direction is restricted by the engagement of piston locking

ring 97 and the latch device (not shown) positioned in slot 81 on outer Sleeve 79. In an aternate

embodiment, the size of the fluid chambers in piston 93 and seal 99 areas could be sized such

that the larger sized fluid chamber in sea 99 area maintains a downward force on piston 93,

thereby eliminating the need for the latch device and piston locking ring 97. An elastomeric seal

101 is mounted to the exterior of piston 93 for sealing against the inner diameter of the wellhead

housing. Seal 101 defines the isolated volume above casing hanger packoff seal 99. If casing

hanger packoff seal 99 is not properly set, a drop in fluid pressure held in the drill pipe will be

observed as the fluid passes through the seal area.

[0041] Referring to Figure 8, once the casing hanger packoff seal 99 has been tested, stem 59 is
then rotated four additional revolutions in the same direction. As stem 59 is rotated relative to
body 73, stem 59 moves further longitudinally downward relative to body 73, casing hanger 91,
and piston 93. As stem 59 moves longitudinaly downward, the engaging element 89 is freed
and moves radialy inward into recessed pocket 71 on the outer surface of stem 59, thereby
unlocking body 73 from casing hanger 91. Upper stem port 63 remains aligned with upper body
port 85. Lower stem port 65 may remain aligned with lower body port 87. Lower stem port 65
and lower body port 87 may partialy vent the column of fluid in the drill pipe.

[0042] As described above with respect to Figure 3, fluid pressure will be increased 15% to 20%
more than needed to test casing hanger 91. In so doing, shear pins 47 will shear, causing bypass

sleeve 33 to move axially downward from the upper position shown in Figure 1 to the lower
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4. The well tool (11) of Claim 1, wherein: the tubular body (13) defines a plurality of windows (31) in a
sidewall of the tubular body (13); the sleeve (33) defines a plurality of threaded bores (39), a bore
(39) corresponding to each window (31); and a limiter screw (41) threads into each bore (39) such
that a head of the limiter screw (41) will remain within a corresponding window (31), the limiter screw
(41) limiting movement through contact with the edges (43, 45) of the window (31). 5. The well tool
(11) of Claim 2, wherein the sleeve (33) further comprises: a cylindrical protrusion (37) from a lower

end of the sleeve (335; and. the cylindrical protrusion ég?) e ten\%% past the upward facing shoulder
(39) of RO BB P LIPS FACGERE, pobEbrboLe FHR RRibo L] BYCTRHED BYRESRin the
bypass W@a&mbmam pomns m_renelas (27t s eoh echibodimenin dsyywadt pbite4rdaf ody
(13). 7. Tsﬂﬁi‘éf%“tt%ozle(%nl %F%éa Ig]c ’t\ﬁgetrﬁérflow through bypass ports 49 is greater than the flow
through the cross-sectional area of the drill string. This allows fluid to flow unrestricted past dart
55 for dry retrieval of running tool 57 or pressure access to a stinger or other device axialy

below receptacle sub 11.

[0043] Referring to Figure 9, receptacle sub 11 is shown after actuation and remova from a
well. Dart 55 has been removed from its landing location on dart shoulder 53, clearing sleeve
bore 34. A re-cocking tool 103 may then be coupled to bypass sleeve 33 and used to reposition
bypass sleeve 33 into the position of Figure 1. As shown in Figure 4, receptacle sub 11 may then
be refitted with additional shear pins 47 and reattached to a running tool, such as running tool 57,
for repeated use.

[0044] Accordingly, the disclosed embodiments provide numerous advantages. For example,
the disclosed embodiments provide an apparatus for the actuation of a hydraulically actuated
running tool using a dart or drop ball. The apparatus then alows for a dry retrieval that drains
the column of fluid blocked by the dart or ball at an increased rate to speed the process of
running tool retrieval. This significantly reduces the rig time needed to pull the running tool
following use of the running tool while maintaining or increasing safety at the rig deck.

[0045] It is understood that the present invention may take many forms and embodiments.
Accordingly, severa variations may be made in the foregoing without departing from the spirit
or scope of the invention. Having thus described the present invention by reference to certain of
its preferred embodiments, it is noted that the embodiments disclosed are illustrative rather than
l[imiting in nature and that a wide range of variations, modifications, changes, and substitutions
are contemplated in the foregoing disclosure and, in some instances, some features of the present
invention may be employed without a corresponding use of the other features. Many such
variations and modifications may be considered obvious and desirable by those skilled in the art
based upon a review of the foregoing description of preferred embodiments. Accordingly, it is
appropriate that the appended claims be construed broadly and in a manner consistent with the

scope of the invention.
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while the sleeve (33) is in the upper position and the drop member (55) is landed on the sleeve (33),
the seal (38) around the sleeve (33) blocks fluid pressure above the drop member (55) from the
annular recess (27); and while the sleeve (33) is in the lower position, fluid pressure above the drop
member (55) causes fluid to flow from above the sleeve (33) into the annular recess (27) and from the
annular recess (27) through the bypass port (49). 8. The well tool (11) of Claim 1, wherein: the flow
area at the upper end of the annular recess (27) is greater than or equal to the flow area in the bore
(15); and the upper portion of the annular recess (26) extends downward and outward and the upper
end (51) of the sleeve (33) tapers downward and outward, defining a uniform flow area while the
sleeve (33) is in the lower position. 9. The well tool (11) of Claim 1, wherein the bypass port (49) in the
sleeve (33) extends downward and inward from the exterior of the sleeve (33) to the interior of the

sleeve (3§hatliQ clH1Rengd tool (11) of Claim 1, wherein:

1. A well tool (11) comprising:

atubular body (13) defining a central bore (15) having an axis (17), the tubular body (13)

adapted to be connected to and lowered on arunning tool string into awell conduit;

asleeve (33) in the central bore (15), the sleeve (33) selectively moveable from an upper
position to alower position;

the sleeve (33) having at least one bypass port (49) extending from an exterior to an

interior of the sleeve (33);
at least one retainer (47) securing the sleeve (33) in the upper position;

a seal (38) on the deeve (33) that seals the exterior of the deeve (33) to the bore (15)
while the deeve (33) isin the upper position;

a bypass passage (27) in the tubular body (13) having an upper inlet portion (26) and a
lower outlet portion (28) in fluid communication with the bypass ports (49);

adrop member (55) adapted to be lowered through the running tool string and land on the
sleeve (33), wherein the inlet portion (26) of the bypass passage (27) is blocked from fluid
communication with the central bore (15) when the drop member (55) islocated in the Sleeve

(33) and the deeve (33) isin the upper position; and

wherein the retainer (47) is adapted to selectively release the deeve (33) so that the
sleeve (33) moves downward to the lower position, the bypass passage (27) being in fluid
communication with the central bore (15) when the sleeve (33) is moved to the lower
position, alowing fluid communication from above the central bore (15) through the bypass
passage (27) viathe bypass ports (49) of the sleeve (33).

2. Thewell tool (11) of Claim 1, wherein:

the central bore (15) defines an upward facing shoulder (29) near a lower end of the
central bore (15); and

14



the base of the tubular body (13) below the sleeve (33) while the sleeve (33) is in the lower position
has a cross sectional lower bore flow area; and the at least one bypass port (49) in the sleeve (33)
comprises a plurality of bypass ports (49) having a cumulative cross-sectional flow area at least equal
to the cross-sectional flow are of the lower portion of the bore (15). 11. A well tool assembly
comprising: a running tool (57) adapted to be coupled to a running string and having at least one
hydraulically actuated function; a receptacle sub (11) coupled to a lower end of the running tool (57)

so that when a 55) is Ianded the re ro throu e.receptacle
b (11 s blocks N B B A o HERES SHEVS i OB AP (11
having a bygasd ¢eg2apeile jHbales o (83)ddimthesppespdaioncreased fluid pressure after the function
is performed, the bypass passage (27) extending below the drop member (55) and having a

cross-sedtional Flewatetoohbllis citTéan gubdnea flow area cross section through a central passage

(61) of the running tool (57). 12. The well tool assembly of Claim 11, wherein the receptacle sub (11)
comprises: the tubular body (13) defines a stop receptacle (31);

at least one stop limiter (41) isformed in a sidewall of the sleeve (33) proximate to the
stop receptacle (31); and

the stop limiter (41) is adapted to move axially within the stop receptacle (31) so that
axial movement of the sleeve (33) will be limited by upper and lower shoulders (43, 45) of
the stop receptacle (31).

4. Thewell tool (11) of Claim 1, wherein:

the tubular body (13) defines a plurality of windows (31) in asidewall of the tubular body
(13);

the sleeve (33) defines a plurality of threaded bores (39), a bore (39) corresponding to

each window (31); and

alimiter screw (41) threads into each bore (39) such that a head of the limiter screw (41)
will remain within a corresponding window (31), the limiter screw (41) limiting movement
through contact with the edges (43, 45) of the window (31).

5. The well tool (11) of Claim 2, wherein the sleeve (33) further comprises.
acylindrical protrusion (37) from alower end of the sleeve (33); and

the cylindrical protrusion (37) extending past the upward facing shoulder (39) of the
tubular body (13) while in the upper position.

6. The well tool (11) of Claim 1, wherein the bypass passage (27) comprises an annular
recess (27) formed in an inner wall of the tubular body (13).

1. Thewell tool (11) of Claim 6, wherein:

while the sleeve (33) isin the upper position and the drop member (55) is landed on the
sleeve (33), the seal (38) around the sleeve (33) blocks fluid pressure above the drop member

(55) from the annular recess (27); and
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a tubular body (13) defining a central bore (15) having an axis (17), the tubular body (13) adapted to
be connected to and lowered on a running tool string into a well conduit; a sleeve (33) in the central
bore (15), the sleeve (33) selectively moveable from an upper position to a lower position; the sleeve
(33) having at least one bypass port (49) extending from an exterior to an interior of the sleeve (33); at
least one retainer (47) securing the sleeve (33) in the upper position; a seal (38) on the sleeve (33)
that seals the exterior of the sleeve (33) to the bore (15) while the sleeve (33) is in the upper position;

a bypass passage (2 the av u er inlet portion (27) and a lower outlet portion (28) in
fluid communlc %tﬁﬁl’g%% é§' otﬁg ?‘p HPSp ﬁf @%@é% 8%@?&}&) a‘r’t%rough
the running bani;estrﬁm@ﬂamdflamdfmmtlmcsmene é&%&/ebdﬁ@klmg)dhwawaﬂdrﬂtmbék)wmmmlghdhetsteeve

(33)to actuate hydr uh@ nctlon n}thg runnln string; the inlet portion (26) of the bypass
passage (2 Belng i from X?mur? cat W|th the central bore (15) while the drop

memberé_55) |s-|lﬂga\tacp ﬂ&) Qaﬁlgfa&@m’av%ﬂ:sleeve (33) is in the upper position; and

the flow area at the upper end of the annular recess (27) is greater than or equal to the

flow areain the bore (15); and

the upper portion of the annular recess (26) extends downward and outward and the upper
end (51) of the deeve (33) tapers downward and outward, defining a uniform flow area while

the sleeve (33) isin the lower position.

9. The well tool (11) of Claim 1, wherein the bypass port (49) in the sleeve (33) extends

downward and inward from the exterior of the sleeve (33) to the interior of the deeve (33).
10.  Thewsdll tool (11) of Claim 1, wherein:

the base of the tubular body (13) below the deeve (33) while the sleeve (33) isin the

lower position has a cross sectional lower bore flow area; and

the at |least one bypass port (49) in the sleeve (33) comprises a plurality of bypass ports
(49) having a cumulative cross-sectional flow area at least equal to the cross-sectional flow

are of the lower portion of the bore (15).
11. A wdll tool assembly comprising:

a running tool (57) adapted to be coupled to a running string and having at least one
hydraulically actuated function;

areceptacle sub (11) coupled to alower end of the running tool (57) so that when a drop
member (55) islanded in the receptacle sub (11), fluid flow through the receptacle sub (11) is
blocked and the hydraulically actuated function will actuate; and

the receptacle sub (11) having a bypass passage (27) that is opened in response to
increased fluid pressure after the function is performed, the bypass passage (27) extending
below the drop member (55) and having a cross-sectional flow areathat is at least equal to a

flow area cross section through a central passage (61) of the running tool (57).
12.  Thewsdll tool assembly of Claim 11, wherein the receptacle sub (11) comprises:
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the drop member (55) further adapted to receive a fluid pressure greater than the fluid pressure
needed to actuate the hydraulic function, thereby releasing the retainer (47) so that the sleeve (33)
moves downward to the lower position, the bypass passage (27) being in fluid communication with the
bore (15) when the sleeve (33) is moved to the lower position, allowing fluid communication from
above the central bore (15) through the bypass passage (27) and through the bypass ports (49) of the
sleeve (33) below the drop member (55). 13.The well tool assembly of Claim 12, wherein: the tubular

Slecve (45) proRTHERERORNE Crop LR TS AR SRS ) T A B vl il
within the stagapeiiotbeleo(iBidgted thahdivalenedemaenhdhthedleeire) (88) awebedmdiird by upper and

lower shoulders (43, 45) of the stop receptacle (31). 14. The well tool assembly of Claim 12, wherein
the bypass passspev@@Jominesestem boneu(th) réoe se¢2a {3y satettively inoeablalfromian tifpetar body

(13). 15. T%%&twgman&ytg Claim 14, wherein:

the sleeve (33) having at least one bypass port (49) extending from an exterior to an
interior of the sleeve (33);

at least one retainer (47) securing the sleeve (33) in the upper position;

a seal (38) on the deeve (33) that seals the exterior of the deeve (33) to the bore (15)
while the deeve (33) isin the upper position;

a bypass passage (27) in the body having an upper inlet portion (27) and a lower outlet
portion (28) in fluid communication with the bypass ports (49);

adrop member (55) adapted to be lowered through the running tool string and land on the
sleeve (33), blocking downward fluid flow through the sleeve (33) to actuate a hydraulic
function in the running tool string;

the inlet portion (26) of the bypass passage (27) being blocked from fluid communication
with the central bore (15) while the drop member (55) is located in the sleeve (33) and the

dleeve (33) isin the upper position; and

the drop member (55) further adapted to receive a fluid pressure greater than the fluid
pressure needed to actuate the hydraulic function, thereby releasing the retainer (47) so that
the sleeve (33) moves downward to the lower position, the bypass passage (27) being in fluid
communication with the bore (15) when the sleeve (33) is moved to the lower position,
allowing fluid communication from above the central bore (15) through the bypass passage
(27) and through the bypass ports (49) of the sleeve (33) below the drop member (55).

13. Thewsdll tool assembly of Claim 12, wherein:
the tubular body (13) defines a stop receptacle (31);

at least one stop limiter (41) is formed in a sidewall of the sleeve (33) proximate to the
stop receptacle (31); and
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while the sleeve (33) is in the upper position and the drop member (55) is landed on the sleeve (33),
the seal (38) around the sleeve (33) blocks fluid pressure above the drop member (55) from the
annular recess (27); and while the sleeve (33) is in the lower position, fluid pressure above the drop
member (55) causes fluid to flow from above the sleeve (33) into the annular recess (27) and from the
annular recess (27) through the bypass port (49). 16. The well tool assembly of Claim 12, wherein:
the flow area at the upper end of the annular recess (27) is greater than or equal to the flow area in the

bore (15); and _the upper portjon (26) of the annular recess (27) extends downward and outward and
tho upper ont (55 TR CTEb A3 ARBERS (R e SO ARG R (S o while
the sleeve (3@pimiovbadavarthesitere (33) Whe bedlhtitet dyseppbiyand (ain duidbey 48, 48)@base of

the tubular tg&o%él%ﬁbe{ggyg?gegleeve (33) while the sleeve (33) is in the lower position has a cross
sectional lowerbore Tlow aréa; and the at least one bypass port (49) in the sleeve (33) comprises a

plurality SADYPSRRAEP (48) B LA e RS SRiB) JR pleacy toaF  BRtAda e

cross-sectional flow are of the Tower portion of the bore
annular recess (27) formed in an inner wall of the tubular body (13).

15.  Thewsll tool assembly of Claim 14, wherein:

while the sleeve (33) isin the upper position and the drop member (55) is landed on the
sleeve (33), the seal (38) around the sleeve (33) blocks fluid pressure above the drop member

(55) from the annular recess (27); and

while the sleeve (33) isin the lower position, fluid pressure above the drop member (55)
causes fluid to flow from above the sleeve (33) into the annular recess (27) and from the

annular recess (27) through the bypass port (49).
16.  Thewdll tool assembly of Claim 12, wherein:

the flow area at the upper end of the annular recess (27) is greater than or equa to the
flow areain the bore (15); and

the upper portion (26) of the annular recess (27) extends downward and outward and the
upper end (51) of the sleeve (33) tapers downward and outward, defining a uniform flow area
while the deeve (33) isin the lower position.

17.  Thewsdll tool assembly of Claim 12, wherein:

the base of the tubular body (13) below the deeve (33) while the sleeve (33) isin the

lower position has a cross sectional lower bore flow area; and

the at least one bypass port (49) in the sleeve (33) comprises a plurality of bypass ports
(49) having a cumulative cross-sectiona flow area at least equal to the cross-sectional flow

are of the lower portion of the bore (15).

18. A method for operating a running tool (57), comprising:

(&) providing awell tool assembly, the well tool assembly having:
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18. A method for operating a running tool (57), comprising: (a) providing a well tool assembly, the well
tool assembly having:  a running tool (57) adapted to be coupled to a running string and having at
least one hydraulically actuated function; and a receptacle sub (11) coupled to a lower end of the
running tool (57); (b) dropping a drop member (55) in the running string to land in the receptacle sub
(11) in an upper position, thereby blocking fluid flow through the receptacle sub (11) and hydraulically
actuating the running tool (57); (c) supplying fluid pressure to the running tool (57) at a first pressure

to actuate the running tool (57) to perform a function; then (d) supplying fluid pressure to the running
(001 (57) at & secoRd HHIANE oThasRTES, BT LR AR N B AR TS
lower position, tiyerebiyoalbe aotgated Gisdiian; lyipass (27) around the drop member (55). 19. The
method of Claim 18, wherein step (b) comprises sealing a bypass passage (27) extending below the

drop member (55) asgoaplanhe fubd lhwequpitdite alloperent bethGaNnng tdey (Aéreasing fluid pressure
above the drop member (55) to actuate the running tool (57).
(b) dropping a drop member (55) in the running string to land in the receptacle sub (11)

in an upper position, thereby blocking fluid flow through the receptacle sub (11) and
hydraulically actuating the running tool (57);

(c) supplying fluid pressure to the running tool (57) at a first pressure to actuate the
running tool (57) to perform afunction; then

(d) supplying fluid pressure to the running tool (57) at a second pressure, greater than the
first pressure, to drive the receptacle sub (11) to a lower position, thereby opening a fluid
flow bypass (27) around the drop member (55).

19.  The method of Claim 18, wherein step (b) comprises sealing a bypass passage (27)
extending below the drop member (55) to prevent fluid flow past the drop member (55), thereby
increasing fluid pressure above the drop member (55) to actuate the running tool (57).

20.  Themethod of Claim 18, wherein the function of step (c) comprises actuating the running
tool (57) to set an annular seal (99).

21.  The method of Claim 18, wherein step (c) comprises moving a sleeve (33) of the
receptacle sub (11) from the upper position to the lower position to open a bypass passage (27)
extending below the drop member (55) and having a cross-sectiona flow area that is at least

equal to aflow area cross section through a central passage (61) of the running tool (57).
22. A system for setting an annular seal (99) between a casing hanger (91) and a wellhead,
the system comprising:
arunning tool (57) adapted to be coupled to a running string and carrying an annular seal
(99) for disposa between the casing hanger (19) and the wellhead;

areceptacle sub (11) coupled to alower end of the running tool (57) so that when a drop
member (55) islanded in the receptacle sub (11), fluid flow through the receptacle sub (11) is
blocked and the annular seal (99) will energize in response to a resulting increased fluid
pressure, sealing an annulus between the wellhead and the casing hanger (91); and
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20. The method of Claim 18, wherein the function of step (c) comprises actuating the running tool (57)
to set an annular seal (99). 21. The method of Claim 18, wherein step (c) comprises moving a sleeve
(33) of the receptacle sub (11) from the upper position to the lower position to open a bypass passage
(27) extending below the drop member (55) and having a cross-sectional flow area that is at least
equal to a flow area cross section through a central passage (61) of the running tool (57). 22. A
system for setting an annular seal (99) between a casing hanger (91) and a wellhead, the system

comprising: a running tool (57) adapted to be coupled to a running string and carrying an annular
ol (69) for ciAPESAP BRI LY it 1, B (AN Eals borie e i)
coupled to aromasedritliaf tiessurenifigrtood Cad) @9)hatendrgizet diiog bypsnb padehe IR neeehdirtie
receptacle i MelishIRuriuonal g repiacis b hiorked fof (g Aol o8 o0) v

energize in resporise 1o a resultin rease essure, sealing an annu een the wellhead

and the pasfﬂ@/halman@&)aeaﬁm thrpegfeeeq:ﬁatm Bmi(gaiﬂia\ﬂhm& l:typmeg b g&dgE 42 Thahtitas
opened in rqam%ﬁﬁh@qﬂéﬁgém%g%@gmggéthe seal (99) is energized, the bypass passage

(27) extending be rop’me aving a cross-sectional flow area that is at least
equal to a flow area cross section through a central passage (61) of the running tool (57) so that the

running tool (57) may be pulled to the surface.
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