REMOTELY OPERATED DRILL PIPE VALVE Field of the Invention: This
invention relates in general to subsea tools and in particular to a remotely
operated drill pipe valve. Background of the Invention: A subsea well of the
type concerned herein will have a wellhead supported on the subsea floor.

One or more strirgy@h resMOPitFE Tewarsd intefbe wallhggd from the
surface, each supported on a casing hanger. The casing hanger is a tubular

member that is secured to the threaded upper end of the string of casing.
Fidldeot gsrigumatigar lands on a landing shoulder in the wellhead, or on a
previously installed casing hanger having larger diameter casing. Cement is
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dridbpepervé@lsa. upper portion of the casing hanger. This seals the casing hanger
annulus. One type of packoff utilizes a metal seal so as to avoid deterioration

BMERHIMR BrahEg cRgedr With elastomeric seals. Metal seals require a much
higher force to set than elastomeric seals. Prior art running tools have
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annulus.

One type of packoff utilizes ametal seal so asto avoid deterioration with time that may
occur with elastomeric seals. Metal seals require a much higher force to set than
elastomeric seals. Prior art running tools have employed various means to apply the
downward force needed to set a packoff. Some prior art tools use rotation of the drill
string to apply setting torque. It isdifficult to achieve sufficient torque to generate the
necessary forces for ametal packoff, because the running tool may be located more than
athousand feet below the water surface in deep water.

Other running tools and techniques shown in the patented art apply pressure to the
annulus below the blowout preventer and the running tool. If the blowout preventer is at
the surface, the amount of annulus pressure is limited, however, to the pressure rating of
the riser through which the drill string extends. This pressure rating is normally not

enough to set a metal packoff.



requires a running tool with some type of ports that are opened and closed
from the surface. This is necessary because cement must first be pumped
down the drill string. The ports may be open and closed by dropping a ball or
dart. A considerable amount of time, however, is required for the ball to
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The 80K DY RE Q7D A &1 L DYLTAPRIT Lol A ity AneeRsidssable appeut of
tirheChodredchak readlpst foF enlbgl i esanper senRhetiid iRigei fo cigaia\R.

A rs}gtgl which isolates the area abave the object, allowing it to be ‘SJ_ressu_rized.

RISPFEIRYERR Vs A S AN QWO NG A QR AR FRLAHRY B1YE8Hhe
maiess (6 dagahearind segbgediasts thepmerdia thesk sractivaiedea disadvantage
over-ﬁgﬁc}s,éu izin% which c¢an burst a rupture disc, break shear pins, or

of dR&R [8F KRS ARALDI A Sl PIBHfEYed on a wire line. In

other instances, a plug may be preinstalled prior to running the tool.
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proves to be unreliable and inconsistent.

A need exists for atechnique that addresses the effective and efficient activation and
deactivation of a seal for isolating and pressurizing a section of drill pipe. The following

technique may solve one or more of these problems.
Summary of the Invention:

In an embodiment of the present technique, avalve, such asaball valveis assembled and
carried by arunning tool. The valveis actuated by an actuator that istriggered by the
running tool, and thus opens and closes communi cation between the drill pipe and the
volume below the running tool depending upon the position of the actuator. An actuating
cam is assembled below the running tool and interfaces the actuator. The actuating cam
isthreaded such that it travels axially relative to the stem as the stem is rotated. A profile



2 on the actuating cam is timed with the function of the running tool and
controls the action of the actuator such that the valve is open when the
running tool function requires communication with the volume below the
running tool and closed when the running tool needs to be pressurized. In an
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of 1pg ARbEIAEIEN Hhgh KR uabyriROreR 407 ™40 DO SHRSILR IbEs
coPRUALAEEHI Ttk e eeruthed blvRHRE @l rif €osp kit @] bedaviHeR theniRA; tetbol

An actuating cam is assembled as part of the running tool and interfaces the
negdR IXBF PFRsY#6Sting cam is connected to the running tool body and is free
to rotate but does not move axially. The running tool stem is threaded to the
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when the running tool needs to be pressurized.

Brief Description of the Drawings:

Figure 1 isasectional view of arunning tool with avalve assembly constructed in
accordance with the present technique.

Figure 2 is an enlarged sectional view of a portion of Figure 1.

Figure 3 isan isolated side view of the running tool of Figure 1.

Figure 4 is a perspective view of the running tool of Figure 3.

Figure 5 isan isolated and enlarged view of the valve actuator as the valve is actuated.

Figure 6 is an enlarged sectiona view of arunning tool with avalve assembly

constructed in according with an alternate embodiment of the present technique.

Figure 7 isan isolated side view similar to Figure 4, but showing an alternate

embodiment valve assembly.



Figure 8 is a perspective view of the running tool of Figure 6. Detailed
Description of the Invention: Referring to Figure 1, there is generally shown
an embodiment for a running tool 11 that is used to remotely operate a drill
pipe valve assembly 12 in conjunction with setting and internally testing a
Figarim bapaepeaskelidn Srimeariagnembprigeais running tool 11 is a
two-port casing hanger running tool. However, remotely operated drill pipe
ssemhly 12 is not limited to this embodiment and may be employed
e s

valye .
D%ﬂ#&@&%ﬂﬂ Hsuch as single or no port running tools. The
running tool 11 is comprised of a stem 13. Stem 13 is a tubular member with

Refartra @ higagd Jihasgicgtingathe showouhenbraimestdon adoming igolppéhat
|s§t§%§1§1 ?e?ﬁ%@ﬁ@@ét%%’grﬁﬂ; ‘E‘u g@ezwa Qé%@ﬁib?gd{ﬂ m%%&g%%&%m&% and

ower em 1 n upper stem port 15 an ower stem port
inteynpllyitrstiog acasidehenpeimgakelifethidbighpanicdroanthad aemnunitagdenl 11

A L o SRR e P R

aseebbyl kA ANaGh H et iggrin 18 sigkodimen aesch oiay searsphexeshaitin peiendgnning
toepa&qgﬁ&éﬁ:ﬁ ég%gfﬁ'%ﬁﬁéeﬁ?ﬁ?uﬁnﬂmt@a%W%&ﬁﬁﬂﬂm a"ﬁlfre%ﬁgﬁéed of

diameler portions of the stem 13 and are captured In the axially extending

a SRI1Gobimaa) ontuhelreeakenvidh ahovichasRRae Idrrutenthng gesgimrough.
SERY e GhARL Ry _8&8%’&%@%‘}% ITHIYR BB sHO¥n \?ﬁ:ﬁ?ﬁﬁgﬁ;}%

slots (not shown) allow the inner cam 18 to move axially relati
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a lower inner cam port 21 positioned in and extending therethrough that
the esterfiarsbalprsarasl betilesiamel8xterior and interior of the inner cam
18. The inner cam 18 has an upper cam portion 23 and a lower cam portion
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substantially surrounds portions of inner cam 18 and tool stem 13, In this
stem 13 and are captured in the axially extending slots (not shown) on the inner diameter

portions of the inner cam 18, such that the stem 13 and the inner cam 18 rotate in unison.
The axially extending slots (not shown) allow the inner cam 18 to move axially relative
to the stem 13. Portions of the outer diameter of the inner cam 18 have threads (not
shown) contained therein. Inner cam 18 has an upper inner cam port 19 and a lower inner
cam port 21 positioned in and extending therethrough that allow fluid communication
between the exterior and interior of the inner cam 18. The inner cam 18 has an upper
cam portion 23 and alower cam portion 25. The lower cam portion 25 has a generally
uniform outer diameter, except for an upwardly facing annular shoulder 27 on the outer
surface of inner cam 18. A recessed pocket 29 is positioned in the outer surface of the
inner cam 18 at a select distance below the upwardly facing shoulder 27.

A body 31 substantially surrounds portions of inner cam 18 and tool stem 13. In this

embodiment, the body 31 has threads (not shown) along portions of the inner diameter of



embodiment, the body 31 has threads (not shown) along portions of the inner
diameter of 4 the body 31 that threadably engage the threads (not shown) on
portions of the outer diameter of the inner cam 18, such that the inner cam
18 can rotate relative to the body 31. A lower portion of body 31 houses an
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bearing cap 35 is securely connected to a lower portion of body 31 and
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relative to bearing cap 35. Portions of the inner diameter of the bearing cap

3 ve thread contai therein. An actuati leeve or ca iS
SRS gt vkt bt iR G R
steyhth2iowtéirstichreetion oélidiey e toUantyy3tarausaes iz stieramds BBt e ootatimiaduni son

SR R B Al SR R S8R B o
seNiheby catoeting toeaaB7erprtane ofrblalyy@ltariceautstaiag| @ Suroeunds panboes of
 oial . : _ :

S R R B R SR B B g
stemll?iatmmmﬁesaal ﬁi&eﬂobs@bm:ap@% PmaySquhemmdii posttionf the
o e e B P e SRR a7
C(qu@toﬂthﬁgwgﬂmdgﬂrtbabaaﬁwz ﬂstfwﬁ‘rdm@m pistthans Diate Buter
di AP B tha QRN OME 5 P REAVRAH AR BB RIPReHed therein. Threads 36 in the
inner diameter of bearing cap 35 are in engagement with threads 38 on the outer diameter
of the actuating cam 37. When actuating cam 37 is rotated relative to bearing cap 35,
cam 37 moves axially relative to bearing cap because of threads 36, 38.

A piston 41 surrounds the stem 13 and substantial portions of the inner cam 18 and body
31. Piston 4l isan exterior leeve and isinitialy in a"cocked" position relative to stem
13 asshown in Figure 1. Piston 41 is connected and rotates in unison with stem 13 and is
also capable of movement axially relativeto stem 13. A casing hanger packoff seal 42 is
carried by the piston 41 and is positioned along the lower end portion of piston 41.
Packoff seal 42 will act to seal the casing hanger 34 to the wellhead housing when
properly set.



Packoff seal 42 will act to seal the casing hanger 34 to the wellhead housing
when properly set. 5 Referring to Figures 1 and 2, the valve assembly is
comprised of valve body 45, ball valve element 47, valve actuator 49, valve
seal 51, and universal threaded connector 53. Connector 53 may, for
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45 is secureI% connected to the lower end of stem 13 by anti-rotation keys 55
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embodiment, actuators 49 are initially in a lower position within apertures 65,
freg the anti-rotation keys 57 that connect the actuating cam 37 to the valve body 45.

Referring to Figures 3 and 4, in this embodiment, each valve actuator 49 has a valve body
portion 61 and a cam portion 63 that extends radially outward from opposite sides of the
ball valve element 47. Cam portion 63 is cross-shaped when viewed in an end view
having four slots ninety degrees apart from each other. A pair of elongated apertures 65
are located in and extend through opposite sides of actuating cam 37. Cam portions 63
extend outward from the valve body portions 61 of valve actuators 49 and extend through
apertures 65 in actuating cam 37. Apertures 65 capture the cam portions 63. Inthis
embodiment, actuators 49 are initially in alower position within apertures 65, as
illustrated in Figures 3and 4. A set of tabs 67, 69 are formed in the outer peripheries of
apertures 65 at different elevations from the end of apertures 65. The cam portions 63 are
adapted to be rotated about their axes by contact with tabs 67, 69, thereby rotating valve
actuators 49 and opening or closing ball valve element 47. Onetab 67 ison one side

edge of aperture 65 and tab 69 is on the other side edge.



illustrated in Figures 3 and 4. A set of tabs 67, 69 are formed in the outer
peripheries of apertures 65 at different elevations from the end of apertures
65. The cam portions 63 are adapted to be rotated about their axes by
contact with tabs 67, 69, thereby rotating valve actuators 49 and opening or
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and tab 69 is on the other side edge. 6 In operation, the piston 41 is initially in
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seal 42 is carried by the piston 41. The ball valve element 47 is jnitially in the
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upwardly facing shoulder 27 on the outer surface of inner cam 18 makes contact with the

engaging element 33, forcing it radially outward and in engaging contact with a profile or
recess in the inner surface of the casing hanger 34, thereby locking body 31 to the casing
hanger 34. Asinner cam 18 moves longitudinally upward, stem ports 15, 17 and inner
cam ports 19, 21 also move relative to one another.

Once the running tool 11 and the casing hanger 34 are locked to one another, the running
tool 11 and the casing hanger 34 are lowered down the riser (not shown) until the casing
hanger 34 comes to rest in a subsea wellhead housing. The operator then pumps cement
down the string, through the casing and back up an annulus surrounding the casing. The

operator then prepares to set the packoff seal 42.



cam ports 19, 21 also move relative to one another. Once the running tool 11
and the casing hanger 34 are locked to one another, the running tool 11 and
the casing hanger 34 are lowered down the riser (not shown) until the casing
hanger 34 comes to rest in a subsea wellhead housing. The operator then
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surrounding the casing. The operator then prepares to set the packoff seal
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longitudinally upward, the actuating cam 37 simultaneously rotates in unison
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portions 63 of valve actuators 49 change within slots 65. The stem 13, valve body 45,
and actuating cam 37 continue to rotate, and actuating cam 37 moves axially downward
relative to actuators 49 until tabs 67 make contact with the cam portions 63 of valve
actuators 49, causing actuators 49 to rotate in afirst direction as actuating cam 37
continues downward. As valve actuators 49 rotate, ball valve 47 simultaneously rotates
to a closed position, thereby sealing the lower end of stem 13.

The operator stops rotating stem 13 at this point. Fluid pressure is then applied down the
drill pipe and travels through the axial passage 14 of stem 13 before passing through
upper stem port 15, upper inner cam port 19, and into chamber 70 of piston 41, driving it
downward relative to the stem 13. Asthe piston 41 moves downward, the packoff seal
42 s set.



continues downward. As valve actuators 49 rotate, ball valve 47
simultaneously rotates to a closed position, thereby sealing the lower end of
stem 13. The operator stops rotating stem 13 at this point. Fluid pressure is
then applied down the drill pipe and travels through the axial passage 14 of
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stem 13 is then rotated an additional specified number of revolutions in the
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and the actuating cam 37 move further longitudinally apart from each other.
Refertingitofaguead, 1@ nedhepackoff seal has been tested, the stem 13 is then rotated a

specified number of additional revolutionsin the same direction. Asthe stem 13is
rotated relative to the body 31 and bearing cap 35, the inner cam 18 and the actuating
cam 37 move further longitudinally apart from each other. Astheinner cam 18 moves
longitudinally upward, the engagement element 33 is freed and moves radially inward
into recessed pocket 29 on the outer surface of inner cam 18, thereby unlocking the body
31 from the casing hanger 34. Because of threads 36, 38 the actuating cam 37 moves
further longitudinally downward relative to the actuator 49 until upper tab 69 makes
contact with the cam portions 63 of actuators 49. This engagement causes actuators 49
and the ball valve element 47 to rotate in a second direction, which is opposite from the
earlier rotation, thereby opening the ball valve element 47. The open ball valve element
47 will vent the column of fluid in the drill pipe, allowing dry retrieval of the running tool

11. Running tool 11 can then be removed from the wellbore.



longitudinally upward, the engagement element 33 is freed and moves
radially inward into recessed pocket 29 on the outer surface of inner cam 18,
thereby unlocking the body 31 from the casing hanger 34. Because of
threads 36, 38 the actuating cam 37 moves further longitudinally downward
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ortions 63 of actuators 49. This engagement causes actuators 49 and the
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of the present t_echnlgﬁe an actuating cam 71 is connected to a body 73 of a
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axielBtes, while the actuating cam 71 rotates with them but does not translate
axially. In operation, the cam portions 87 of actuators 89 are captured within

I n%BE?a%M?ﬁ?é%gﬂpporti ons 87 of actuators 89 are captured within slots 91 located in
and extending through opposite sides of actuating cam 71. In this embodiment, the cam

portions 87 of actuators 89 areinitially in an upper position within slots 91. In order to
actuate the valve element 85, the stem 79 isrotated relative to the body 73. Asthe stem
79 rotates relative to the body 73, the tool stem 79 and valve body 81 rotate and move
axially downward relative to body 73. Actuating cam 71 rotates with stem 79 and valve
body 81 but does not move downward relative to body 73. Asaresult, the location of the
cam portions 87 of actuators 89 move downward within slots 91 in relation to the axial
movement of stem 79. The stem 79 continues to rotate a specified number of revolutions,
and the valve body 81 continues to simultaneously rotate and move axially downward
until tabs 93 make contact with the cam portions 87 of actuators 89, causing actuators 89
to rotate clockwise as valve body 81 continues downward. As actuators 89 rotate, the
valve element 85 rotates, thereby closing the valve 85. Continued rotation of the stem 79
will result in valve body 81 moving further axially downward relative to body 73 and
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and extending through opposite sides of actuating cam 71. In this
embodiment, the cam portions 87 of actuators 89 are initially in an upper
position within slots 91. In order to actuate the valve element 85, the stem 79
is rotated relative to the body 73. As the stem 79 rotates relative to the body
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its forms, it's d be apparent to those skilled in the art that it is not so
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designs, such as asingle port or no port running tool.
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without departing from the scope of the invention. For example, although the
remotely operated drill pipe valve in this embodiment has been illustrated
with a two-port running tool, the remotely operated drill pipe valve can be
employed with various running tool designs, such as a single port or no port
ClagRiing tool. 11 Claims 1. An apparatus for performing remote operations in
a well, comprising: a running tool having a stem for connecting to a string of
cond it, a bod lurality of functional positions selected.in response to
L otath SR B A B NS NG SR Ko
tool and having an actuator capable of moving the valve between an open

posit'@waﬁcmgatommipgamn &oicanngctingiitopciimacgiranciat ebedy, and a
pl Ur‘{)l 8ftﬂﬂ4&%ﬂﬁ‘ﬁ%% e &&&H% %o%?af%ﬁ‘%?%fs{% PEve to the

e to the e actuating cam to move the actuator between
ate open position and the closed position, thereby opening and closing the
valve 2. The valve assembly according to claim 1, wherein the running tool

furthey vﬁ%@%ﬁ%&éﬂ@éﬂﬁ@ﬂ%ﬁ%ﬁ?‘%ﬁﬂgﬂ HeieRIcRIeqHae 8XRdiing
the stem; an inner cam posmon between the stem and the body and

the yalve RERVESRRD SlRfH PRSE BRnd a\rlaser PRSI of the stem causes

the inner cam to translate axially relatlve to the body to the functional

positbmac:taaietgg@g@rmnteeteﬂmh@armiaddaw@edmmeag@bad@mmmbevalve,
a weII e han er tgz axial m vement.of the inner ca
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aommtyabétwwnmt@ epgagem&m sindhthibel bastbensia ore ltrseliyyopetiueaitecl osing
h unning tool to the hanger; and a piston, substantially surrounding portions of

t eal &m, inner cam, and the body and downwardly moveable relative to the
stem in response to fluid pressure applied to the

2. The valve assembly according to claim 1, wherein the running tool further

comprises:
a passage extending through the stem along an axis of the stem;

an inner cam positioned between the stem and the body and connected to the stem
and the body such that rotation of the stem causes the inner cam to trandlate axially

relative to the body to the functional positions;

an engagement element, carried by the body and adapted to be engaged with a
well pipe hanger, the axial movement of the inner cam relative to the body causing the
engagement element to move radially outward and into engagement with the hanger to

releasably secure the running tool to the hanger; and

apiston, substantially surrounding portions of the stem, inner cam, and the body
and downwardly moveable relative to the stem in response to fluid pressure applied to the
axial passage to thereby set a packoff seal.

3. The valve assembly according to claim 1, wherein:
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axial passage to thereby set a packoff seal. 3. The valve assembly according
to claim 1, wherein: 12 the actuating cam is connected to the body and the
valve is connected to the stem such that rotation of the stem relative to the
body causes the valve and the actuating cam to rotate, and the actuating

cam gichERGaN Al 6 rSeyRnRsialYd eRibsRaeReiigE i4.cbhfeti®o the stem

assembl)%,uaccording to claim 3, wherein the actuating cam further comprises:
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having tabs positioned along the peripheries of the slot; and wherein the

actuator further comprises a member extending radially outward fro he
4 v R A s D A P ATLCa et b i 18l G e
camprieasent of the actuating cam and the valve relative to each other causes
the member and the tabs to contact each other and move the member
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according to claim 1, erein: the actuating cam IS connecte

axialty telongsiesl Batdperietdd andrxisrdimgsineretheaudhathesot thyisie tabielative
: ) ating cam to rotate, and the
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actuating ca axi relative to the body, the stem, and
the valve. 6. The valve assembly according to claim 1, wherein: the actuating

cam KNSSARLBRAFTEARE HEHG SRAPIHRRSI RS FERYSXSCARNG AR Yoo thuasR P
thBVhIsd apBiiande Bxaxah MelphEckliveerbe Siadiknana tiea ahgodment of

connected to the stem such that rotation of the stem relative to the bod

i y
the 26458 R Aad ShRMANE BRSO 8Re PIlShePURsRT G TIRMb AP the tabs to
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actuating cam. 7. The valve assembly according to claim 6, wherein the

5. actua]twgv%?vrg mfurthebrlycgcrg rrI I r‘?gS io claim 1, wherein:

the actuating cam is connected to the body and the valve is connected to the stem
such that rotation of the stem relative to the body causes the valve and the actuating cam
to rotate, and the actuating cam moves axially downward relative to the body, the stem,

and the valve.
6. The valve assembly according to claim 1, wherein:

the actuating cam is connected to the body such that it is free to rotate relative to
the body but is restricted from axial movement relative to the body, and the valve is
connected to the stem such that rotation of the stem relative to the body causes the valve
and the stem to rotate and the stem and the valve to simultaneously move longitudinally
downward relative to the body and the actuating cam.

7. The valve assembly according to claim 6, wherein the actuating cam further

comprises:
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13 a sleeve with at least one slot located in and extending therethrough, the
slot having tabs positioned along the peripheries of the slot; and wherein the
actuator further comprises a member extending radially outward from the
valve, the member extending through the at least one slot such that rotation

of they slede GAUPES| S YIRPG USRI MaVE B PhiNB S ERoloR, YRdgoaNd
the member, thereby causing the member to move within the at least one

hayisadgbR RASHAReY-AengFheeHrhe e okthssiole ASEM BRIz en an open

position and a closed position. downward relative to the body and the
actuaﬁegcmaaor&uﬂthermmmmméymecexwgi o cilial | § cutvesidrirtira the
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mave tindimgrtdoer doetwiev hie i@pertipegtioniagrtacl deetheositiemprises: an mner
cam positioned between the stem and the body and connected to the stem

&Y@%ﬁﬁ@%{%@ﬁg %‘H&Eﬁ rgﬁ?&q]gses the inner cam to translate

|a ly relative to t to the functional positions and simultaneously
causes the inner cam and actuating cam to move axially in opposite

8. direcBORY FHYRAEROADHIASEOIY NA HOGHA M Y HBTEHE IS FHiRY b R burther

coPRIfiaseNs in a well, comprising: a running tool having a stem for connecting
to a string of conduit, the stem having a passage extending therethrough

Celo G T < RES D RLION 5T S PO S oA e st

andetve uzlyrectethto ribtetRiniof aelsoanabl e thiving bat\meetraasl apexially
o e P RO Ba g A 0 X Faiting

cam and the valve to tranglate axially relative to each other.

0. The valve assembly according to claim 0, wherein the running tool further

comprises:

an inner cam positioned between the stem and the body and connected to the stem
and the body such that rotation of the stem causes the inner cam to translate axially
relative to the body to the functional positions and simultaneously causes the inner cam

and actuating cam to move axialy in opposite directions from each other.
10.  Anapparatus for performing remote operationsin awell, comprising:

arunning tool having a stem for connecting to a string of conduit, the stem having
a passage extending therethrough along an axis of the stem, a body, and a plurality of
functional positions selected in response to rotation of the stem relative to the body
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therefrom; a cam sleeve substantially surrounding the ball valve and
connected to the body, the cam sleeve having axially elongated slots located
in and extending therethrough, the slots each having tabs positioned along
the peripheries of the slot, the trunnions extending through the slots such

that aial InaneBeficidhehRIsEaetrRRpADR YRlYRVRIgHERNErPas Briher

causes the trunnions_and the tabs to contact each other and move the ball
PAsE sk ElasesPe LA MR A5l 8 s natpsXiass exHrding raghaihs outward

thetefibrihe ball valve, and the cam sleeve rotate in unison, and the valve and
the cam sleeve simultaneously move axially relative to one another. 11. The

valve assembly accordin oclalml er the cam sleeve is threaded fo
e pR A S ST A B S S R RO RL O3By
thevten mm/mgmaw mdmgamtmtbe lomatedlizy, ahoeexive raag;ﬁmwrddhyough the

ccor |n to m 10, wher cam sI eve is rotatahl re ative to the
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lative to the 13 The valve .ass mbI cording to clajm 10
%e %hnmngSFS?P Furtwer}' O@grﬁ%ﬁtsreest%n?nner s geveclilpcoﬁsi 'ﬁ'onéjl bet(\:i‘vt\(ﬁl(‘ee %ﬂﬁ valve
bestezenaandothen posd i @menciandesteldptsithan; stein and the body such that

rotation of the stem causes the inner sleeve to translate axially relative to the

bodyy er@ RIFHQ S RREARPUY T A GLRPSIRDE Rh ARSI TGN the

sleeve, and the body and downwardly moveable relative to the stem in
va*éemﬁléb%em lasmMsssiOnd lapphedtonere astRllypeatalhvrteonrpesinget a

packoff seal; ports in the stem and the inner sleeve that align with the axial

11Passge (Rl shuscHibfl RiesrHis b RerRAIEd Hefelph the axial passage to
thereby move the piston

the cam sleeve is threaded to the body and moves axially downward relative to the
stem and the valve when the stem is rotated relative to the body.

12.  Thevalve assembly according to claim 10, wherein:

the cam sleeve is rotatabl e rel ative to the body but restrained against axial

movement; and

the stem and the valve move axially downward relative to the cam sleeve when
the stem is rotated relative to the body.

13.  Thevalve assembly according to claim 10, wherein the running tool further

comprises:

an inner sleeve positioned between the stem and the body and connected to the
stem and the body such that rotation of the stem causes the inner sleeve to trandate

axially relative to the body;
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downward relative to the stem and set a packoff seal; and wherein rotation of
the stem relative to the body causes the valve to move to the closed
position, thereby closing the axial passage. 14. The valve assembly
according to claim 13, wherein: continued rotation of the stem relative to the

bOdya'bTQ@rﬁ%U&té'ﬁPa}HP&m@dﬁﬂﬁ@QoN%M@ dptRrOstentO i HiRx0Nes/ 8 HARe body
thereby opening the axial p assage 15. A method of performing a remote
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@ plesariesthteany aaalyRd@Mnssied to the stem, and having an actuator
and an actuating cam, the actuating cam in cooperative engagement with

the actuator thes tem to a stri o) dwta d runni
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fladgtbssisteto belabmmwttinedgbdhe caisbipasthge\taltrerthg el izcpisttor, and

the agrtala e| ag (%a; aho @tat%{ltﬁ u %Oprac 1:rQanl éhe valve to a closed valve

pos\Aflon an galnr ati EilicaAa Te stem relative to the body
in the same direction as in step (c), causing the valve, the valve actuator,

and theeietn sevel @xal toe ﬁﬁﬁtéahatwﬁéarﬁterh@dymwmmmetameﬁo the
Ial wherein the actuating cam moves
C'ﬁ%ﬁ?’%gmﬂe %(r)@tﬁe v%t‘tﬁﬁﬁ Léi ave actuator in steps (c) and (d). 16 17.

The method of claim 15, wherein the stem, valve, and actuator move axially
14re|atJ@Qd@H@l§%§n§HﬁaéF@r 9@%&%"@?@&%) and (d). 18. The
method of claim 15, wherein: step (a) further comprises providing the running
tool ehtimpestostssidpstinietiens uerativelio ghedsddy mahé ersiediv enbhealtsedhe
nd downwar %Ymoveabl reI ve to the ste rior to step (b), rotating the
& fo 106 Kij Theaxial passabe:
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15. A method of performing aremote operation in awell, the method comprising:

(a) providing arunning tool with an elongated stem, a valve connected to the
stem, and having an actuator and an actuating cam, the actuating cam in cooperative

engagement with the actuator;

(b) connecting the stem to a string of conduit and running the tool into a subsea

wellhead in arun-in position; then

(c) rotating the conduit and the stem relative to the body, causing the valve, the
valve actuator, and the actuating cam to rotate in unison and moving the valve to a closed

valve position; and

(d) again rotating the conduit and the stem relative to the body in the same
direction asin step (c), causing the valve, the valve actuator, and the actuating cam to
rotate in unison and move the valve to an open valve position.

16.  Themethod of claim 15, wherein the actuating cam moves axialy relative to the

valve and the valve actuator in steps (c) and (d).
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thereby securely engaging the running tool with a well pipe hanger; and step
(c) further comprises moving the piston downward relative to the stem to set
a packoff. 19. The method of claim 15, wherein: step (a) further comprises

providing the running tool with a passage extending through the stem along

172N axrp@hi8asiMcheIch m@rtﬁ/#@mteﬂwéns@nﬁi exieacing dadiady mbreusiuiie

stem and connecting to the axial passage; an inner sleeve positioned
refiedeheRODYAACHNG BB Caneith %@E@@q@)nng ports extending

radially therethrough and adapted to align with the stem ports; and a piston
18 ubstEmiaibwe o whaimdl portfena mf the stem and the body, the piston
downwardly moveable relative to the stem in response to fluid pressure

appliegdo e, Al SSRGS fndhie yB| ARG SR PR SHRBelBrey

rotating tne stem re atlve to t |rect|o S In step

suheunghnigh nm@mmpftﬁwéwmwgdgagmwéwaﬁquuemmrﬁﬁm@no the
[pe hanger; and step (c) further comprises aligning the stem ports with the
inner cam sleeves and applying fluid pressure applied to the axial passage
to thereby move the piston downward relative to the stem to set the packoff.

20. TREATORSE B cl it 19 teEeaiidabiyeds thRRed:&ripase3 e RAERY the
thBey darethenyeliRipedaRsRhgdol with awell pipe hanger; and

step (¢) further comprises moving the piston downward relative to the stem to set

a packoff.
19. The method of claim 15, wherein:

step (a) further comprises providing the running tool with a passage extending
through the stem along an axis of the stem and ports located in and extending radially
through the stem and connecting to the axial passage; an inner sleeve positioned between
the stem and the body, the inner seeve having ports extending radially therethrough and
adapted to align with the stem ports; and a piston substantially surrounding portions of
the stem and the body, the piston downwardly moveable relative to the stem in response
to fluid pressure applied to the axial passage to thereby set a packoff seal;

prior to step (b), rotating the stem relative to the body in the same direction asin
step (c) to the run-in position, thereby securely engaging the running tool with awell pipe

hanger; and

step (c) further comprises aligning the stem ports with the inner cam sleeves and
applying fluid pressure applied to the axial passage to thereby move the piston downward
relative to the stem to set the packoff.

20.  Themethod of claim 19, wherein step (d) further comprises releasing the body

from the well pipe hanger.
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