RUNNI NG TOOL W TH FEEDBACK MECHANI SM Fi el d of the Invention: [0001] This
technique relates in general to tools for running casing hangers in subsea
wells, and in particular to a running tool with a feedback nechani sm
Background of the Invention: [0002] In subsea applications, installation of
vari ous conponents using running tools is a very conplex operation. The
running tool operates on an average of 10,000 feet bel ow the sea surface
and invol ves many subsystens. The running tool is subjected to extrene

temperatures, presgUKRNINGTOOL MTHREEDBRTK MBUEMuEMf act ors. The
operation of the running tool is done at the ship level and there is

presentky no robust nonitoring systemavailable to nonitor the operation of
t he runhisigofsinvepiien:t o the arge nunber of conponents involved in the
conpl ete systens, any nonitoring systemat ship |evel does not accurately
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during the running tool operation. [0003] A need exists for a technique

t hat pr ovellgendfirepabedic top remungriookbyyith & Seedbackiiaechampidnent s of the runni ng
tool to the operator during operation of the running tool. The follow ng

t echni q%cﬁ’%%%rﬁpdf\fﬁeﬁw&t%~ more of these problenms. Summary of the

I nventi on: 041 In an enbodi nent of the present technique, a running tool
has a stem for connecting to a string of conduit, a body, and a plurality
of funclQWahIn pibs¢adpphieations, setaldtipmor esioohewnpanenie LaNE HHNGTE topls ise em
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runni ng oper ati ona atiron o he stemrelative to the
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required to rotate the stemrel ative.to the bod the plurality of
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functional positions.

available to monitor the operation of the running tool. Due to the large number of

components involved in the complete systems, any monitoring system at ship level does

not accurately inform the operator of the movements of the components of the running

tool during the running tool operation.

[0003] A need exists for a technique that provides feedback of the movements of the
components of the running tool to the operator during operation of the running tool. The

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

[0004] In an embodiment of the present technique, a running tool has a stem for
connecting to a string of conduit, a body, and a plurality of functional positions selected
in response to rotation of the stem relative to the body. A feedback mechanism assembly
is connected to the running tool and is operational with rotation of the stem relative to the
body. The feedback mechanism assembly is capable of increasing the torque required to
rotate the stem relative to the body at the plurality of functional positions, thereby
providing a positive indication that the running tool is in the proper functional position of

the plurality of functional positions.



100051 In an enbodi ment of the present technique, a running tool has a stem
for connecting to a string of conduit. A passage extends al ong an axis of
the stem The running tool has a body, and a plurality of functional
positions selected in response to rotation of the stemrelative to the

body. A feedback mechani sm body is connected to the body of the running
tool. The feedback nmechani sm body has a plurality of engagenent el enents.
The plurality of engagenent el enments correspond to the plurality of
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to the body. The stem is connected to a string of conduit and the tool is lowered into a
subsea wellhead. The conduit and the stem are rotated relative to the body to one of the
plurality of functional positions of the running tool. The feedback mechanism increases
the torque required to rotate the conduit and the stem relative to the body when the
running tool reaches one of the plurality of functional positions, thereby providing a
positive indication and feedback that the running tool is in one of the plurality of

functional positions.



[0008] Figure 1 is a sectional view of a running tool wth a feedback
mechani sm constructed in accordance with an enbodi nent of the present
techni que. [0009] Figure 2 is an enlarged view of the feedback nechani sm of
Figure 1. [0010] Figure 3 is an enlarged view of a portion of the feedback
mechanismin a first functional position. [0011] Figure 4 is an enl arged
view of a portion of the feedback nmechanismin a second functi onal
position. [0012] Figure 5 is an enlarged view of a portion of the feedback

nechaniqﬁkk@eﬁkabﬁgfﬂﬁmﬁQnggl position. [0013] Figure 6 is an enlarged
view of a portion of the feedback nechanismin a fourth functional

position, 0014% Figure 7 is a sectional view of a running tool with a

f eedbacHOMEL Rarha thecrier iovhkieh the fertersy anghieacliis ohtharechntaapmarelldtbodi ment
of the puRSERhich /&M BedHfe-apparent, may be understood in more detail, a more particular

description of the technique briefly summarized above may be had by reference to the
embodiments thereof which are illustrated in the appended drawings, which form a part
of this specification. It is also to be noted, however, that the drawings illustrate only
various embodiments of the technique and are therefore not to be considered limiting of

the technique's scope as it may include other effective embodiments as well.

[0008] Figure 1 is a sectional view of a running tool with a feedback mechanism

constructed in accordance with an embodiment of the present technique.
[0009] Figure 2 is an enlarged view of the feedback mechanism of Figure 1.

[0010] Figure 3 is an enlarged view of a portion of the feedback mechanism in a first

functional position.

[0011] Figure 4 is an enlarged view of a portion of the feedback mechanism in a second

functional position.

[0012] Figure 5 is an enlarged view of a portion of the feedback mechanism in a third

functional position.

[0013] Figure 6 is an enlarged view of a portion of the feedback mechanism in a fourth

functional position.

[0014] Figure 7 is a sectional view of a running tool with a feedback mechanism

constructed in accordance with an alternate embodiment of the present technique.
[0015] Figure 8 is an enlarged view of a portion of the feedback mechanism of Figure 7.
Detailed Description of the Invention:

[0016] The present technique now will be described more fully hereinafter with reference

to the accompanying drawings in which a preferred embodiment of the technique is



[0015] Figure 8 is an enlarged view of a portion of the feedback nmechani sm
of Figure 7. Detailed Description of the Invention: 100161 The present
techni que now wi Il be described nore fully hereinafter with reference to

t he acconpanying drawings in which a preferred enbodi mrent of the technique
is shown. This technique may, however, be enbodied in many different forns
and shoul d not be construed as limted to the enbodi nent set forth herein;
rather, this enbodinment is provided so that this disclosure will be

t hor oughshang. aBIRb@nRue A, Novdvef, BE kinbeMBY BYmAdedi SRR ofths Afieshbgighni que to
those skilled in the art. Like nunbers refer to |like elenments throughout.
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runni ng hool However, the feedback nmechanismassenbly 12 is not limted to

this enb Eﬂuﬁg‘?ﬂt' and may be enployed with other running tool designs such as

single or no port running tools. The running tool 11 is conprised of a stem
13. The [@O0&Th R&erriag #o Figbtel lathepeinigeneraiyt shoan aaxmbbdipeasoge rashigxioendi ng

t heret hrpugh.. The .stem 13 connects _on its upper e a string of drill
pi pe (not! @ASHsEIdRaoENGHRR Wilh B@@R%&ﬂ@ﬁﬁ@ﬁ%@ﬂh@?% sfﬁa'b‘ln t he | ower
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positioned in and extendi ng therethrough that allow flui d comuni cation

bet ween i héweppd chorg banget maniag fepl. Haweegdha feedlpack eechanism agembly
12 is not limited to this embodiment and may be employed with other running tool

designs such as single or no port running tools. The running tool 11 is comprised of a
stem 13. The stem 13 is a tubular member with an axial passage 14 extending
therethrough. The stem 13 connects on its upper end to a string of drill pipe (not shown)
and to the feedback mechanism assembly 12 on the lower end. The stem 13 has an upper
stem port 15 and a lower stem port 17 positioned in and extending therethrough that

allow fluid communication between the exterior and the axial passage 14 of the stem 13.

[0018] An inner cam 18 is a sleeve connected to and substantially surrounding the stem
13. In this embodiment, the inner cam 18 has axially extending slots (not shown) along
portions of its inner diameter. Keys (not shown) extend radially from outer diameter
portions of the 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. The inner cam 18 has an inner cam port 21
positioned in and extending therethrough that allows fluid communication between the
exterior and interior of the inner cam 18. The lower portion of the inner cam 18 has a
generally uniform outer diameter, except for an upwardly facing annular shoulder 27 on
the outer surface of the 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.



[0018] An inner cam 18 is a sleeve connected to and substantially
surrounding the stem 13. In this enbodi nent, the inner cam 18 has axially
extending slots (not shown) along portions of its inner dianmeter. Keys (not
shown) extend radially fromouter dianeter portions of the stem 13 and are
captured in the axially extending slots (not shown) on the inner dianeter
portions of the inner cam 18, such that the stem 13 and the i nner cam 18
rotate in unison. The axially extending slots (not shown) allow the inner

earn 18 [p@oTArEnfotibdly Y9 b@tcintly els@nt [Barkitie posi@oneBabsveans indbr ¢dnel fut er
di ameter_of the inner cam 18 have threads (ngt shown) contained therein.
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interior o e 1nner cam 18. The | ower portion of the |nner cam 18 has a
general ly uniformouter dianeter, excwgt for an upwardl y faci ng annul ar
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such t hat e inner ca can rotate relative ody 31. An outer
body poptrtid@lar mmnhmbmtoﬂ@dgmg ehmdne3d ismdﬂuralhuymﬁghgst, beehuppeg apoootion of the
outer body 31.to allow, fluid co ni cation etvve tréle erlor .and t he
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a casing own) when agenent e I's engaged wth
t he casmguﬂaamgﬁucepd’dﬂennﬁﬁennmpdmdé of the engaging eI errent 33 is
initially in contact wwth an outer surface portion of the inner cam 18.
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[0023] A piston 41 surrounds the stem 13 and substantial portions of the
i nner ¢ §0022B Adndet brely3dy céhhectdhe the &iveen edd of the doarangtoap Bbr Thé bexee and is

initial in a "cocke on relative to the stem13 as shown in Figure
" The bt Dhf an SReRE B Ak aa Fit i 40 St TSI SR om 13 and1 <
al so capafie 9theTBVE&RAY 3axi al ly relative to the stem 13.

[0023] A piston 41 surrounds the stem 13 and substantial portions of the inner cam 18
and the body 31. The piston 41 is an exterior sleeve and is initially in a "cocked" position
relative to the stem 13 as shown in Figure 1. The piston 41 is connected and rotates in

unison with the stem 13 and is also capable of movement axially relative to the stem 13.



A casi ng hanger packoff seal (not shown) is carried by the piston 41 and is
positioned along the | ower end portion of the piston 41. The packoff seal
will act to seal the casing hanger to the wel |l head housi ng when properly
set. 10024] Referring to Figures 1 and 2, the feedback mechani sm assenbly
12 is conprised of a nmechani sm body or housing 45 and a feedback cam 47
positioned within the housing 45. In this particul ar enbodi nent, the
mechani sm body 45 is securely connected to the |l ower end of the | ower body

37 by a Rlctidd hdngefackr s a10s st Redar@issi e piatdh 41 had ioyRitioaedy 37 and

t he mechani sm body 45 act in _unison. The nmechani sm bodé 51tsubstanti ally
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ey I

one another by anti-rotatio hat ensure that the stem 13 and the
f eedback cam 47 rotate in unison. The anti-rotation keys 57 connecting the
st em 13 A Rafersing tytighees fl ead Babr fesdpack meghanigyo gsseinbhyel® is gormptised| y
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cam 47 hasdlyBhaedde MethPash bb@nesladt headidh. thRm&hshish beMgasaERhtiMyt h the
threads 61 in the nmechani sm body 45. As the stem 13 rotates relative to the

nmechani stBwep thsfeedhaek eap d3@sd e stsm the f eedback cam 47 further engage the
threads 61 on the mechani sm body 45 as the feedback cam 47 noves axially

rel ati vgohss e rERSIANFAPREMHuARs thé g@%ﬁh. P&k §Edabatdk dafh 47 MdltRe demt he

mechani sm body 45 has a plurality of detents 65 positioned above the
t hr eads 18lare benneeird tonaheraacithert byyantimatatidn deysel 7gbat edue thatthefsteond 3 4ral | nner

di aneter, 0 he, mechani . sm.body 45.to f.or m.annhul bands. The,detents 65 are
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posi ti ornmd acatidpethe fedbacklicamel7ere pdsitidned ey exmniings14559 bbgtedit ent s 65
are adapéed to_engage wth the f%edback cam 47 at select functional
poSi t | orfge ggm;lgethere }z'plrl@vqlg the fggdback cam 47 to move axially relative to the stem

13, and the mechanism body 45, as the stem 13 rotates relative to the mechanism body
45.

[0026] The lower portion of the inner diameter of the mechanism body 45 has threads 61
positioned therein. The lower portion of the outer diameter of the feedback cam 47 has
threads 63 positioned therein that are in engagement with the threads 61 in the
mechanism body 45. As the stem 13 rotates relative to the mechanism body 45, the
threads 63 of the feedback cam 47 further engage the threads 61 on the mechanism body

45 as the feedback cam 47 moves axially relative to the mechanism body 45.

[0027] Referring to Figure 2, the mechanism body 45 has a plurality of detents 65
positioned above the threads 61 that extend radially inward a select distance from the
inner diameter of the mechanism body 45 to form annular bands. The detents 65 are
vertically spaced apart from one another at a select distance and are positioned on the
inner diameter of the mechanism body 45. The detents 65 are adapted to engage with the

feedback cam 47 at select functional positions of the running tool 11.



[ 0028] The feedback cam 47 has a detent 67 positioned above the threads 63
that extends radially outward a sel ect distance fromthe outer dianeter of
t he feedback cam 47 to form an annul ar band. The detent 67 is adapted to
engage the plurality of detents 65 on the inner dianeter of the mechani sm
body 45 as the running tool 11 noves through various functional positions
during its operation sequence. [0029] In operation, in this enbodi nent,
the piston 41 is initially in a "cocked" position, and the stem ports 15,
17, the [0p28}rTHedekdbpek danm?d] hdshaadetut 67 pdsitihyne abdve3Rs thasads bhehat ewae@tdscam por t
21 are offset fromone another_as shown jn Figure 1. A casi hanger
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nmove | ongihdr yakifavalolf yhel dasih§ BarpRTETIEH dasiap ihanger @lilibé seuted td hetrisngem 13. As the
tool stem 13 and the feedback cam 47 rotate, the feedback cam 47, which is
t hr eadedtiBe Ef}%é‘siSHPi&“eégyﬁ%%até‘?e tighBoqfe AhBRTTEHP 89”t&5?°‘§’@di‘ﬁ’§l d"move

axi al 1y dpmengiif £Lfuldéfol BovINg RGAAP haipePOdy 45 due to engagement of the
threads 61, 63. As the 1nner cam 18 nhoves |ongitudinally upward, the
upwardly facing shoul der 27 on the outer surface of the inner cam 18 nakes
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the outer body 31, and thus the torque required to rotate the Redback cam

47 r el atesring eapBAethmierrabiodyrd bawy thegnedhenisadedy 4Théhe keyis S sasire Biegue
require t 3 . etents
5. 67" e AL I8 forkR R EHbAc Lty BYRUGETR: o SRORARTRR eflivd BT, T
st em 13 nigbariah dbdyd4 3. dntthie emboghiatent, an dicistanal 3 pastated oslativd tatthe/eutéro t he out er

body 31. Accordingly, the increased torque al so i.ndicates.to the operator
and pr O@P%gﬁﬁg%i"g?‘)\lf@mf &eﬂ’é‘ég‘ffe@a@?ﬁkfﬁ@q#ﬁ’i‘u‘é"ﬁ%%ﬁﬁ“%@*‘ﬁ’é? Ho R axi ally

rel ati veik&idnhelaf Rrthdaem 131 Ashige RoPREN 13HREHe £QIBAYAME4T RRatgRB@TI NY

el ement 33 with the casing hanger. As the inner cam 18 noves |ongitudinally

upwar d derdbadkecagt Emwhishds threadgd taide inper surtasoaivdhe mechadsm bedy Port s 15, 17,
th . . 20 i . t 32
1 5o moeeEfpBRbaR ubafs IRRRE S AFBRhAtt bo@Ss dilko SubenBAY, PO, PR

casi ng hangmsadaék 6Boakelt: ihoeraam Bradvesrongitodineliynapwagditbebpidrdbnd t he casi ng
hanger are |owered. down the riser (not shown) until the casing hanger cones
to rest H9P&ESY §'b%17d%‘ihlel‘?ét§85‘f‘f§\5§i°}€lﬁ‘.e L CYP A P AEPS F9nEAst mff’rﬁl%e cenment down

the strichghgitd¥IOHEN 38 hBr&RSit RAliARbUBAEY aHP 6 BN WSnBB Wi Piofige t he

casi ng. T%g g%ﬂrator theﬁﬁirepargg)to set the %%gkgff seal. 100321 In this
enbodi nent, in order to activate the piston 41 and set the packoff seal

the bore 14 of the running tool 11 nust be closed. A solid dart or other
sealing object is then dropped or |owered into the axial passage 14 of the
stem 13. The solid dart or other sealing object lands in a | anding sub (not
shown) connected to the |lower end of the stem 13, thereby sealing the | ower
end of stem 13. The stem 13 is then rotated a specified nunber of
additional revolutions in the sane direction as before. As the stem13 is
rotated relative to the body 31, the inner cam 18 and the feedback cam 47

P



downward, the stein ports 15, 17, the upper body port 20, the inner cam
port 21, and the outer body port 32 also nove relative to one another. The
upper stemport 15 aligns with upper body port 20, allowing fluid

comuni cation fromthe axial passage 14 of the stem 13, through the stem
13, into and through the upper body 19, and into the chanber of the piston
41. [0033] As the inner cam 18 noves further longitudinally upward, the

f eedback cam 47 sinmultaneously rotates in unison with the stem 13 and al so
nmoves | ongeédddlinntad Innetun@tdoRE 4tsR; Hahger"MBEIRBY It RinB kYo dst Hody Be ksl
stationary with the | ower body 37. The anti rotation keys 57 connecting the
f eedbackthe spsinghanger: Refatipgiorigusdeasthe engagingsiramnant 3 (2w LIpRERES i n t he
slots 59%Lp.,& jve to
over bodly 5 RSyt AeRRLIR A ERHAK caRTITAR IR R MU DR 1T e
st em 13 ololetentssS anithe feddiviokbaskarhs4 Asshnddteniesd,163 engage oax amdthgr, thpwar d

relative to the. hani. sm bod 5. ..Refetrin o F.,gure 4,  the stem 13 and
he 1 cecioidl "R S BRIE R a8 1 Rist S LG RB% b LS GLd e ¥ roves
axi al | y tepwegddo keh@ttheveedtback bin AR edd@tVieIontHeanchdfismibbdy 45 herededsemhe 67 on the

f eedback, cam 47 engages the second of the plurality of detents, 65 on the
mechani sHFI5BYS gue 8gUirgdo deipleipsssien 13 drowmeprrethe AReagRBENS thadséenisor que

requiredsq @7 iRk@kS tb R ;@Eﬁf@r 334 peb Rkl é@siﬁ\% LRV thbQd% Bhasand thus the

torque required to rotate the feedback cam 47 relative to the nmechani sm

body 45 totatedda shespromaidunctional pesition welajive to hgoitee Hodyo3 Ir cherpedingly the em 13 to
over cone e i ndj operator and
provi desm%)lggsle??(\%@gef e{elgda%gfc%éte% R)Stp Q? él%gﬁs)f%nm pf%@lé%s& S%@g?%gbz%% tt"ﬂghepr oper

f unct i oniaherpasi 1t8ian nfoebdititividy fcitivh e thebeker baiyy3 13ke prépaamtbungtoyengidee

increased torque also jndicates to . the operator and provides positive
feedbacktg? ﬁ%ag’c“ﬁéﬂ?“?ﬁ%#? W&ﬁ\?}i@aﬁ‘ag h?ﬁﬁ?édgémedmﬁf c?@llgtn?cﬁ)’ésto the outer body
31 the nbfe%glggfiangumamnam%ns hﬁvweﬁgimrﬁm{ﬁ%ﬁw&@, Wetstent fGitsi 3ner body

port 20. 1 he operator stops rotatin e stem 13 at this point.

Fl ui d prés8egreperdodypart 2pohe setienmhparhal.@nd the quitgsdodyport 30lep ovér ough t he
axial p em 13 before passing through the upper stem port 15,
t he inngﬁﬁggﬁgtf%glg%{mtﬁ%{ and into the chanber of the piston 41, driving it
downward relative to the stem 13. As the piston 41 noves downward, the
packof f [663] Oedlet running 6®3 51 a@hibe catueg fringeroare btkedstodmk wasthetpthewar d and t he
packoff seal |s t he stem 13 i s, the otated a ddi ti.on specified
haber  dnnnbs oL FBishe i ogharglonatet dRndbe Bad Sl ShoumiBl e 13’ 7o
rot at ed dasihghingRr E6indshie rd30Rya shibseati@lheasusidg Mrhd opdistof hen pemgback cam 47
nove further longitudinally in the sane direction relative to the nechanism
body 45,ceEsat doma the ptepgdhwygh Bie caring angdrask 8p ga gealvg uFroBpdEng st her

di sengage.inge i quired to rotate the stem 13
rel ati vgﬁ%lggt ﬁ%ﬁeﬂ%&d@&?ﬁf&?%@@%fﬁﬁg% B%ég?nﬁlsgﬁhoves further |ongitudinally
upward, the stemports 15, 17, the upper body port 20, the inner cam port
21, and [P0R] duthis erhbaiimputy in Bderdd sdivaisiike pistontdil vad sa thapackeid sdabithe The | ower
st em port i i th .t i.hper, camport n e.outer ho port 32,
a1 T ow ngors [ & hSHRafei by g T BEPRATACRI i of Me! RBFO8E T D PPt ouigh
t he st endrdgped bnlotvedsddniolthoaihl fasyage 14 afthd Stem I8 Ortendlid Barovgdthéthe out er body
31, and into an isolated volu above the packoff seal. the inner cam 18
moves f&ﬁ%]wgw_%ﬁah'@vmaia a14ge Sbvariahov Rk ek Biehen it tefReous| y
rotates ji3nhdRby 9hlink tHe 16REr SluTskd PNArRlsken MPKARer 1lkde speGifgi t udi nal |y
upward because t he nmechani sm body 45 is held stationary with the | ower body
37. The namber efadditionsl rRegfeticy i thasene dingstivhes befertbaeithe stamdl3 iso t he stem 13
nove fur I AQl i I rd i I i t 3 as the
Feedbacke BaINbU AR BB LG RoRbanadicah Yo% 8BS, "5 bot
t he st erorggtudinglly retative etk 3@adtht imechhdita . bods 45 had sheadetchds 6Q6atles, t he

f eedback cam 47 conti nues to nove axj al | upward rel ative to the nechani sm
body 45.W%f@ag‘fqﬁﬁlﬂe gnenpthes disengage, deprea g amopMo fuBub ok, 47

cont i NUQohR thOétéha s réRtvd Behd l%%i?@fl? kA sGRERAA 1TBNRRs mﬁfgﬁhdi},{ampwar d relative
to the nmechani sm body 45 until the detent 67 on the tTeedback cam 47 engages

the third of the plurality of detents 65 on the nechani sm body 45. As the
detents 65, 67 engage one another, the torque required to rotate the stem
13 relative to the outer body 31, ang thus the torque required to rotate

t he feedback cam 47 relative to the nechani sm body 45 increases. The
increased torque required to rotate the stem 13 to overcone the engagenent
of the detents 65, 67 indicates to the operator and provi des positive
feedback that the stem 13 has rotated to the proper functional position
relative to the outer body 31. Accordingly, the increased torque also




[ 0036] The operator then stops rotating stem 13 for this test portion.
Pressure is applied down the drill pipe and travels through the axi al
passage 14 of stem 13 before passing through the |ower stemport 17, the
cam port 21, the body port 32, and into an isolated vol ume above the
packoff seal, thereby testing the packoff seal. A seal (not shown) on the
outer dianeter of the piston 41 seals against the bore of the well head
housi ng (not shown) to define the test chanber. [0037] Once the packoff
seal hasdffinrd, 88 §6n pbh€1 §,t1©mhé§ppe$_bb@y%?@& 9 ah&fnér RRESIr 2 Edndipeber of
addi tional revolutions in the same direction. As the stem13 is rotated
rel ati veoutes bope ppisdy alsa mavheclatingde opapnoti®rahbe vprer lemdieaickd aligns withnove

further i i | Wiy d . 1S I i iV ni sm body
45, and YREPbd peRorlidlod i RANEBhERER 1R BFRb sk 1} BEGTRRRET 2L
decr easi g thréneshath® stain 181 intcargiutbrougly thervpderttmdy dD adnd intoehesthambiBofith at i ve to
t he body .31. @s the inner cam 18 noves |ongitudinally upward, the
engagengt®2fbnent 33 is freed and noves radially inward into the recessed
pocket 29 on the outer surface of the inner cam 18, thereby unlocking the

body 31 [0038nAd@e aisi &gn heNBeEs fuABertlbezifudiany apwarl SthewaedBadkwamher
| ongi tudinal | y upward, the, feedback cam 47 sjnultaneously rotates in unison

wi th t hesipkaneaushainiptes g gniser wdthths ttere 3 B ase U ARioNg Ul yphethuse the
mechani 5 AREheARedhniR bdds b &l RIBSMioMbi Wk e ION&G 0ROy, 37. The anti
rotation keys 57 connecting the feedback cam47 to the stem 13 nove further
| ongi t udfheaintiyotapevakeysiSA cotmecdnpths f&dbadk camed stodlm 1dn 43 mave fedwdback cam 47
noves fuyrt her,. upward r.el ati . t.he | ower hod 7 the stem 13 and
'he- T eedbia RV Bh9 e T bl Yoie S RE e 3o P M b Farl Y MBS k' cam 47
cont i nuagpwaed febitiee &xliodlet YodyBadsbothethabtemel 3t andithefesdtabia nis A7 betay. M.
Referring to Figure 6 hﬁg@ﬁLenll3 and the feedbacr cam 47 continue to
rotate, BhdemHE rrigiaihe keeebark #amd\RtnKES B MOVEBURINF I ATSIfYet thene

mechani spadgittymdedy'as i kef%ﬂﬁlgqg fe £ ihO8tehN8 ah@ BtREIbacIREAA 47 ENgagES the
fourth of the plurality of detents 65 on the nechanism body 45. As the

det ent s 0@Btin@ o eotetaganddhefeadinck eam 4 meovep axjaldy vsvard rddalivedo thst at e t he stem
13 relatjve t. h ter, .bo s th r i rotate
the. feodbiittidn iy bl RORend by U AR (i 805 ] RENGRE o et

I ncr eas gdurhlity @ff deterty 65 b the Bedhahidinebotings s ne mhelddtdnts 65y 67 engageohe engagenent

of the detents 65, 67 indicates to the operator_ and proyvides sitive

f eedbac npthay, therfaiaue sxged el afleE Poetatiye prgpapict bl o Bbsi ti on

rel ati vend @rdudeiicBto RRAY thd feeDGOOL PBlcYative BStheMdcRARGH bb@y g31e al so
indicates to the operator and provides positive f eedback t'hat the inner
cam 18 hageasey ebhednéragsed targieateqvicedito rothie thristem 18 delgveddomndepr oper anount to
di sengage t n e . fr t casi . . 038]
et or 1, AgeAes meRDAC B 6L BT Rie 0 HR s R R AR v SR c i e,
an i nnetthat aia stéin aB Hagrotad@l toshepropa fofhict@dnalpositiog réladle td thessugervody Bi.ed to

i ncorporate a feedback chanism . Ip this_ alternate embodi nent, as

i |1 ust r dreserdinglysitegingregsed dofgug sl indicaies 101thR QBeraton BREROVIASS BT oned on its
i nner _diramBh & hiNAE iRt GRS ﬁa%%ﬁjehléxfaﬂ%@élﬁi\le%fttférdﬁ‘té%!'l‘)oé:f‘!?}‘_hﬁrpr%é?d- The
stem 73 has a plurality of detents 77 that extend radially inward a sel ect
di st ance@mpoiioiahign thetupperdieamperel 5 piithitheinnerdiods perh203 t o f or m annul ar bands.
The detents 77 are vertically spaced apart from one another at a sel ect

di st anc Lt i anet er stem 73 and
are adag?@%ﬁggg§R§§%£&§F¥ﬁﬂ?ﬁgﬂ%%%gﬁgg%@hgﬁ%gﬁé%pﬁﬁé¥£§§%¥3ﬁﬁht sel ect

posi t i ompplidddospehadiild pipeasd traveels thnargh dlaenaxidl passdgd heof sooh 13 befioré’3 nove
relative to ope t her throughout the varjous eration s ences and

f unct | oRETSMFIETUER e Wper SR POR P rile (Mgt borly Pop A e i the Ehlgb RE i nner cam
71 engagespibtbe 4P] divarld it Nowhwale @Rt t6 thedterh N8, Al @B piston Hhefwby i ncreasing

t he tor%ue rﬁ%glred to rotate the stem 73, and thus providing positive

f eedbacKowaweldethgpeekafbieatinset- t he conponents of the running tool 74 are in
the proper functional positions throughout the running tool operation
sequences. [0039] The feedback mechani sm of the present technique is an
effective and efficient technique to provide an operator wth feedback as
to the novenent of the conmponents of a running tool during operation of the
runni ng tool. The techni que has significant advantages. An exanple of these
advant ages i ncludes positive indication and feedback to an operator that

t he conponents of a running tool are properly positioned throughout the
vari ous operational sequences of the running tool. Another exanple is that
the techni que can be enployed in various style running tools to provide the
operator with feedback.



[0040] In the draw ngs and specification, there have been disclosed a
typi cal preferred enbodi nent of the technique, and although specific terns

are enpl oyed,
pur poses of

the terns are used in a descriptive sense only and not for

limtation. The techni que has been described in considerable

detail with specific reference to these illustrated enbodinents. It wll be

apparent, however, that various nodifications and changes can be nade

within the spirit and scope of the technique as described in the foregoing
speci fi cpgozgnoaathapistonts 1fioativen ddwnard fid tRpaloFlsadl Bset, thd A8 3lis An

apparatus for performng renote operations in a well, Qonprisin%
runni ng thearotasd pmadditieabspeeidied apmbercafirenplytiong insthe sape direction aybet

Oret he st

a
em

having aARRRSAgs | PILEARIIEIIALAERHON, BkaRfy 8 3¥hid B ddB.alam a body,

and a plurality o

functi onal positi

t he st en#? sloa¢ furthet longinelidpdighyn thersdme direction relative to the mechanism body 45,

and the detents 65, 67 that were engaged with one another disengage, decreasing the
amount of torque required to rotate the stem 13 relative to the body 31. As the inner cam
18 moves further longitudinally upward, the stem ports 15, 17, the upper body port 20,
the inner cam port 21, and the outer body port 32 also move relative to one another. The
lower stem port 17 aligns with the inner cam port 21 and the outer body port 32, allowing
fluid communication from the axial passage 14 of stem 13, through the stem 13, into and
through inner cam 18, into and through the outer body 31, and into an isolated volume
above the packoff seal. As the inner cam 18 moves further longitudinally upward, the
feedback cam 47 simultaneously rotates in unison with the stem 13 and also moves
further longitudinally upward because the mechanism body 45 is held stationary with the
lower body 37. The anti rotation keys 57 connecting the feedback cam 47 to the stem 13
move further longitudinally upward in the slots 59 in the stem 13 as the feedback cam 47
moves further upward relative to the lower body 37 as both the stem 13 and the feedback
cam 47 rotate. As the stem 13 rotates, the feedback cam 47 continues to move axially
upward relative to the mechanism body 45. Referring to Figure 5, the stem 13 and the
feedback cam 47 continue to rotate, and the feedback cam 47 moves axially upward
relative to the mechanism body 45 until the detent 67 on the feedback cam 47 engages the
third of the plurality of detents 65 on the mechanism body 45. As the detents 65, 67
engage one another, the torque required to rotate the stem 13 relative to the outer body
31, and thus the torque required to rotate the feedback cam 47 relative to the mechanism
body 45 increases. The increased torque required to rotate the stem 13 to overcome the
engagement of the detents 65, 67 indicates to the operator and provides positive feedback
that the stem 13 has rotated to the proper functional position relative to the outer body 31.
Accordingly, the increased torque also indicates to the operator and provides positive
feedback that the inner cam 18 has moved axially relative to the outer body 31 the proper
amount to align the lower stem port 17 with the inner cam port 21 and the outer body port

32.
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a feedback nechani sm assenbly connected to the running tool and operati onal
with rotation of the stemrelative to the body, the feedback nechani sm
assenbly being capabl e of increasing the torque required to rotate the stem
relative to the body at the plurality of functional positions, thereby
providing a positive indication that the running tool is in the proper
functional position of the plurality of functional positions. 2. The

f eedback mechani sm assenbly according to claim 1, wherein the feedback
nmechani Sp036ISEHEp¥ratd#ithdheiofs @BRITAS QM 13 for thisResTBEMidN] PROsREN Hpnaect ed to

t he body of the running toaol, the mechani sm body having a plurality of
engagenedtviethe dil pipe and gapely thaoyghyheaxigpgasgesthef sea rlré%?@r‘?:ﬁﬂ‘sﬁlég pondi ng to
the plurald f I Lt f ' ; a

F codback Cuel U8 LoV UnGah PO 7BRE bhh POR 2Py hE DG RR G B an BBt ot ¢ e

f eedbackvademe atwtvathespaskofil beah nleayeln| tgstinigtthe pavboX'seah Arsdali(sotcshparb) en of

nmovenent,, axi al L.y relative.to the stem and ,t he chanpi sm bod t he feedback
cam havi GO WhmsEERENY Pisld dieer pRERE G Bl RE BRORTNOGs 't cedback
cam adapshedn) @ cfgage téshehdmberal ity of engagement el ements of the mechani sm
body corresponding to the plurality of functional positions of the running
tool, t y.increasing the torque required to rotate the sfemrelative to
the. bpd;'l‘aéfﬂt%%fma&hf? ffeaéﬁa%tzfﬁmsma'ﬂe PG 1 g en rPHGH e ding a

posi ti venunRebeatditRMal Baslutit}d ih Uitamg dire@lonl Asithe §tB8 1BiORRAted HiMEHEONAl

position of the plurality of functional positions. o )
to the body 31, the inner cam 18 and the feedback cam 47 move further longitudinally in

the same direction relative to the mechanism body 45, and the detents 65, 67 that were
engaged with one another disengage, decreasing the amount of torque required to rotate
the stem 13 relative to the body 31. As the inner cam 18 moves longitudinally upward,
the engagement element 33 is freed and moves radially inward into the recessed pocket
29 on the outer surface of the inner cam 18, thereby unlocking the body 31 from the
casing hanger. As the inner cam 18 moves further longitudinally upward, the feedback
cam 47 simultaneously rotates in unison with the stem 13 and also moves further
longitudinally upward because the mechanism body 45 is held stationary with the lower
body 37. The anti rotation keys 57 connecting the feedback cam 47 to the stem 13 move
further longitudinally upward in the slots 59 in the stem 13 as the feedback cam 47 moves
further upward relative to the lower body 37 as both the stem 13 and the feedback cam 47
rotate. As the stem 13 rotates, the feedback cam 47 continues to move axially upward
relative to the mechanism body 45. Referring to Figure 6, the stem 13 and the feedback
cam 47 continue to rotate, and the feedback cam 47 moves axially upward relative to the
mechanism body 45 until the detent 67 on the feedback cam 47 engages the fourth of the
plurality of detents 65 on the mechanism body 45. As the detents 65, 67 engage one
another, the torque required to rotate the stem 13 relative to the outer body 31, and thus
the torque required to rotate the feedback cam 47 relative to the mechanism body 45
increases. The increased torque required to rotate the stem 13 to overcome the
engagement of the detents 65, 67 indicates to the operator and provides positive feedback
that the stem 13 has rotated to the proper functional position relative to the outer body 31.

Accordingly, the increased torque also indicates to the operator and provides positive
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3. The feedback nmechani sm assenbly according to claim2, wherein the
plurality of engagenent el enents of the nechani sm body further conprise:
a plurality of detents extending radially inward from an inner dianeter of
t he nechani sm body; and wherein the engagenent el enent of the feedback cam
further conprises: a detent extending radially outward from an outer
di aneter of the feedback cam the detent adapted to engage the plurality of
detents of the mechani sm body corresponding to the plurality of functional
posi ti ongee@back figat iR Bath08lhas nfbved HGally@RBAE 6 tHEEMBNBIN 32 IBEFBb
according to claim2, wherein the running tool further conprises: an
i nner cafmpwiite Hiseneashie wpgagcmaet elanegnt 35 fromHae pasHig eeeiconnect ed to the
stem and the body such that rotation of the stem causes the inner camto
translat 0@5‘ Rbfedtidg8b #idu¥€7 iR ah Ql?erpzﬁg&gb&ﬁﬁnlaﬁt SMHRCHEQAMecRAGId hens and
si mul taneously causes the inner camand the feedback camto nove axially in
the sanmeinder@ot 7 bandraloak stere 78 of @ hanbigdyol 745we Madified euivaerortchani sm
by fte[]”e)'r y (f:eg%a%gl'begzﬁanfi&m.cinath{é‘aﬁern‘é@% ofintd}® of ARIPASK T BENRY HTifRe ey
cam 71 has a detent 75 positioned on its inner diameter that extends radially inward to

form an annular band. The stem 73 has a plurality of detents 77 that extend radially
inward a select distance from the outer diameter of the tool stem 73 to form annular
bands. The detents 77 are vertically spaced apart from one another at a select distance
and are positioned on the outer diameter of the tool stem 73 and are adapted to engage
with the detent 75 of the inner cam 71 at select positions. In operation, as the inner cam
71 and the tool stem 73 move relative to one another throughout the various operation
sequences and functional positions of the running tool 74, the detent 75 of the inner cam
71 engages the plurality of detents 77 on the stem 73, thereby increasing the torque
required to rotate the stem 73, and thus providing positive feedback to the operator that
the components of the running tool 74 are in the proper functional positions throughout

the running tool operation sequences.

[0039] The feedback mechanism of the present technique is an effective and efficient
technique to provide an operator with feedback as to the movement of the components of
a running tool during operation of the running tool. The technique has significant
advantages. An example of these advantages includes positive indication and feedback to
an operator that the components of a running tool are properly positioned throughout the
various operational sequences of the running tool. Another example is that the technique

can be employed in various style running tools to provide the operator with feedback.

[0040] In the drawings and specification, there have been disclosed a typical preferred
embodiment of the technique, and although specific terms are employed, the terms are
used in a descriptive sense only and not for purposes of limitation. The technique has
been described in considerable detail with specific reference to these illustrated

embodiments. It will be apparent, however, that various modifications and changes can
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a plurality of engagenment el enents positioned on the outer dianeter of the
stem the plurality of engagenent el enents corresponding to the plurality
of functional positions of the running tool; and an engagenent el enment
positioned on the inner dianeter of the body, the engagenent el enent of the
body adapted to engage the plurality of engagenent elenents of the stem
corresponding to the plurality of functional positions of the running tool,
thereby increasing the torque required to rotate the stemrelative to the
body at Behehapt Wiigdin ke Opirif URE tsbeRabf pRSlethqfe, ad bevcaby BT ehd eirBgbimy positive
indication that the running tool is in the proper functional position of

t he pIur%ﬁ?fﬁn@Paﬂﬁﬁ%ﬁﬁéﬂﬁ1mﬁ@%ﬁﬁPWH@‘*“@S The feedback mechani sm assenbly
according to claim5, wherein the plurality of engagenent el enents of the
stem further conprise: a plurality of detents extending radially
outward from an outer dianeter of the stem and
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wherein the engagenent el enent of the body further conprises: a
detent extending radially inward froman inner dianeter of the body, the
detent adapted to engage the plurality of detents of the stem correspondi ng

to the plurality of functional positions of the running tool. 7. The
apparatus for performng renote operations in a well according to claiml,
t he apparatus further conprising: an i nner cam positioned between the

stem and the body and connected to the stem and the body such that rotation
of the spgmnhgauses the inner camto translate axially relative to the body
to the functional positions; an engagenent el ement, carried by the
body and adapted to be engaged with a wel] pipe hanger,. the axi al novenent
of the ihner QBAPRAEIEY fovaerfwntlwew&wn?mﬁ@nw a el SAPBEERENt el enent to
nove radially outward and into engagenent with the hanger to rel easably
secure the runninnigstted haying e semhiangmectingdo a string of gongugt B stesubyinent i al | y
surroundi ng portions of the stem the inner cam and the body and
downwar dé yassageeatsnding dheatthroegh alohfen stieof the stems pbodye anda plumldy pf essur e
applied to the axial passage to thereby set a packoff seal.
functional positions selected in response to rotation of the stem relative to the body; and
a feedback mechanism assembly connected to the running tool and operational
with rotation of the stem relative to the body, the feedback mechanism assembly being
capable of increasing the torque required to rotate the stem relative to the body at the
plurality of functional positions, thereby providing a positive indication that the running
tool is in the proper functional position of the plurality of functional positions.
2. The feedback mechanism assembly according to claim 1, wherein the feedback
mechanism assembly further comprises:
a mechanism body connected to the body of the running tool, the mechanism
body having a plurality of engagement elements, the plurality of engagement elements
corresponding to the plurality of functional positions of the running tool; and
a feedback cam connected to the stem and the mechanism body such that the
feedback cam rotates simultaneously with the stem and is capable of movement axially
relative to the stem and the mechanism body, the feedback cam having an engagement
element, the engagement element of the feedback cam adapted to engage the plurality of
engagement elements of the mechanism body corresponding to the plurality of functional

positions of the running tool, thereby increasing the torque required to rotate the stem

relative to the body at the plurality of functional positions, thereby providing a positive
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8. The feedback nmechani sm assenbly according to claim7, wherein the

f eedback nmechani sm assenbly further conpri ses: a plurality of
engagenent el enents positioned on the outer dianeter of the stem the
plurality of engagenment el enments corresponding to the plurality of
functional positions of the running tool; and an engagenent el enent
positioned on the inner dianeter of the inner cam the engagenent el enent
of the inner cam adapted to engage the plurality of engagenent el enents of

the stenmgRitiddSRANRE Alning tdd18s NItk gopdrfuitiohapetition of thehirklitps of the
runni ng tool, thereby increasing the torque required to rotate the stem

rel ati vegyhQidnhERdys.at the plurality of functional positions, thereby
providing a positive indication that the running tool is in the proper

tcedback mechih S adunralfr RS aSbrPE %, WRBR H8 PR or 2T o
ot ont s BwGmarRgensir al 1S By orPCHER BIPER o anet er bf the stem and
ot ent " ext ondh TG H AN APRYSIERRES BE FHTNARMHAE B GHEE SRR HES | nner cam -
Cor oS pOTEAGITBORAn| ur 31 11y of functonal posi tions of the runmi ng tool.

wherein the engagement element of the feedback cam further comprises:

a detent extending radially outward from an outer diameter of the feedback cam,
the detent adapted to engage the plurality of detents of the mechanism body

corresponding to the plurality of functional positions of the running tool.

4. The feedback mechanism assembly according to claim 2, 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 the feedback cam to move axially in the same direction relative to the body.

5. The feedback mechanism assembly according to claim 1, wherein the feedback
mechanism assembly further comprises:

a plurality of engagement elements positioned on the outer diameter of the stem,
the plurality of engagement elements corresponding to the plurality of functional
positions of the running tool; and

an engagement element positioned on the inner diameter of the body, the

engagement element of the body adapted to engage the plurality of engagement elements
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10. An apparatus for performng renote operations in a well, conprising:

a running tool having a stemfor connecting to a string of conduit, the
stem havi ng a passage extendi ng therethrough along an axis of the stem a
body, and a plurality of functional positions selected in response to
rotation of the stemrelative to the body; a nmechani sm body connect ed
to the body of the running tool, the mechani sm body having a plurality of
engagenent el enents, the plurality of engagenent elenents corresponding to

the plurgtt Vie@fcofregpohiiap e the @Rirklitd 08 fdbtidlAepbsitiiis BY tHeQ@@ningdd], a
f eedback cam connected to the stem and the nechani sm body such that the

f eedbacky,cagy Fxﬁ?&%ﬁg gﬁ BHfub RS torotitd fhe 53F RGN ANHe bsdycamab! e of

novenent axially re ve t he stem and the nmechani sm body, the feedback

cam havi @g@f& SRR tosﬁloﬁ%?bgy?g\fﬁigggiggﬁ% j[nﬂ cﬁma‘)&e H?]?)HI edback

cam adap 0 engage the p genent el enents o mechani sm

body correspondi ng to.the uralit f functiqnal. pgositi.ons of the running
t ool , thé)logig)}n &ﬁ@?‘é’%f%ﬁt‘?rﬁip?@tﬂo %ﬁ ee’%#ﬂfaﬂé'ao fﬁﬁncrtlgg @tpé)S'tuﬁrés'st emrelative to
the body at the plyrality of functional positiaons, there rovi di.ng a

posi ti vedi ndi E%quaﬂa?ﬁa@ghaﬂm%w% apeoging 1 qlany %&*ﬁr%t?é PRRLY %6 nal
position of the plurality of functional positions. 11. The apparatus for
per f or mi engagenet elemsais of thersten firhekgamprisecor ding to clai m 10, the apparat us
further conprising: an inner cam positioned between the stem and the
body and connepludty of deteatssixtandimgdadizlly odgrddiannan peter diameter ofithof the stem
causes the inner camto translate axially relative to the body to the
functi onsmpasli ti ons;

wherein the engagement element of the body further comprises:

a detent extending radially inward from an inner diameter of the body, the detent
adapted to engage the plurality of detents of the stem corresponding to the plurality of

functional positions of the running tool.

7. The apparatus for performing remote operations in a well according to claim 1,
the apparatus further comprising:

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;

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
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an engagenent elenent, carried by the body and adapted to be engaged with a
wel | pi pe hanger, the axial novenent of the inner camrelative to the body
causing the engagenent elenent to nove radially outward and into
engagenment with the hanger to rel easably secure the running tool to the
hanger; and a piston, substantially surrounding portions of the
stem the inner cam and the body and downwardly noveable relative to the
stemin response to fluid pressure applied to the axial passage to thereby

set a packof fa sigah, substahtiall Qurf R@EMG PhrtivAS BEME SR SRaNIR YaRCaRIEHENg to claim
11, wherein the plurality of engagenent el enents of the nmechani sm body

further QYRR 8wnwardly m&veRbIE réhdiverto Hle H&h BNepdd¥d @M Pres ALk lphikd! nwar d
froman inher dianeter of the nechani sm body; ‘and wherel n the engagenent

el ement Qi d N6 hERIRAGKhGAY Lt pRRbSOAIPT 1| ses:
8. The feedback mechanism assembly according to claim 7, wherein the feedback
mechanism assembly further comprises:

a plurality of engagement elements positioned on the outer diameter of the stem,
the plurality of engagement elements corresponding to the plurality of functional
positions of the running tool; and

an engagement element positioned on the inner diameter of the inner cam, the
engagement element of the inner cam adapted to engage the plurality of engagement
elements of the stem corresponding to the plurality of functional positions of the running
tool, thereby increasing the torque required to rotate the stem relative to the body at the
plurality of functional positions, thereby providing a positive indication that the running
tool is in the proper functional position of the plurality of functional positions.

9. The feedback mechanism assembly according to claim 8, wherein the plurality of
engagement elements of the stem further comprise:

a plurality of detents extending radially outward from an outer diameter of the

stem; and

wherein the engagement element of the inner cam further comprises:

a detent extending radially inward from an inner diameter of the inner cam, the
detent adapted to engage the plurality of detents of the stem corresponding to the plurality

of functional positions of the running tool.
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a detent extending radially outward from an outer dianmeter of the feedback
cam the detent adapted to engage the plurality of detents of the nmechani sm
body corresponding to the plurality of functional positions of the running
tool. 13. The feedback nechani sm assenbly according to claim 12, wherein
rotation of the stemcauses the inner camto translate axially relative to
the body to the functional positions and simnultaneously causes the inner
cam and feedback camto nove axially in the same direction relative to the

body. 14g. A RRLPEaRS foP BEARHTh @t SIPARNORE WéIl, @BmbAsiAgwel |, t he met hod
conpri si ng: (a) providing a running tool with an elongated stem a

body, and a f§ﬁ$h&gﬁo&%§g§§5§mﬁe leytinegtébssfrmgmfegn&uqoihe%m Reirfy

plurality of functional Itions select In résponse to rotation of the

stem rel gh%:f\égg?te?(tekgﬁlg EfgeQ%lgrcc))lug}IJ Igl]ltong gtpgmggﬂﬂg gtteﬁpggéé}? a?c?]g H]u&aﬁit?o?t E Ic)ng of

conduit a nni ng 0°a subsea we

tati th duit d . t t | at I. t.h dy .t f th
ol ura 1 PR PLHETIbR L PR r sl R atREY A8 Sasi ng 1 ne
t ired to rotate th dyit and the st lative to the bod
when the. unr ARG RS ABECEAG Prog Of HE HBRIPPE Y eroTUNOT  onal

positions, thereby providing a positive indication and feedback that the
runni ng bestyhavingiarplymlity oh engapemprd elamangs theyplusplity of ergageraentslsgientsons.

corresponding to the plurality of functional positions of the running tool; and

a feedback cam connected to the stem and the mechanism body such that the
feedback cam rotates simultaneously with the stem and is capable of movement axially
relative to the stem and the mechanism body, the feedback cam having an engagement
element, the engagement element of the feedback cam adapted to engage the plurality of
engagement elements of the mechanism body corresponding to the plurality of functional
positions of the running tool, thereby increasing the torque required to rotate the stem
relative to the body at the plurality of functional positions, thereby providing a positive
indication that the running tool is in the proper functional position of the plurality of
functional positions.
11.  The apparatus for performing remote operations in a well according to claim 10,
the apparatus further comprising:

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;

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
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15. The nmethod of claim 14, wherein the feedback nechani sm assenbly
conpri ses: a nechani sm body connected to the body of the running
tool, the nechani sm body having a plurality of engagenent el enents, the
plurality of engagenment el enments corresponding to the plurality of

functional positions of the running tool; and a feedback cam
connected to the stem and the nechani sm body, the feedback cam having an
engagenent el enent; and wherein step (c) further conprises: novi ng

the feed&%&&n%%l@%kﬁt!tb&&v@'rﬁitri]él%utt@arhQﬁd hﬁ&ixn%ag&?&h%vi{mﬁ@ﬁmgémobody in

response to the rotation of the'stemrelative he body, thereby engagi ng

t he engargfeg%?é,nsghlﬁgﬂ%}m?ﬁné R)%l Loetﬁgggﬁ:gégg‘;ﬁ@ with one of the plurality of

engagemnen e“nmechanr sm when the running tool reaches the
one of the plur. her,eby incr eas'tgg t he torque

it f functional positio
Cequired to roael Fhdualiigi T aanePRa coe Bhk alelt Mre s EReOBUES. and
providing a itive jndicatjon and feedback that the .running tqol is in
t he one ylaﬁgﬁxb\m\y%{p‘ytrpm@la le apiatiyedndhe Siere in fegppyse toltg‘?‘d W’Fésuﬁg?mg’&daccordi ng
to claim15, wherein the plurality of engagenment el enents of the mechani sm
body f urtP Heeraxéad ppyspgedo thereby Seham%fpﬁﬂsﬁly of detents extending radially

inward froman inner dianeter of the nechani sm body; and
12.  The feedback mechanism assembly according to claim 11, wherein the plurality

of engagement elements of the mechanism body further comprise:
a plurality of detents extending radially inward from an inner diameter of the

mechanism body; and

wherein the engagement element of the feedback cam further comprises:

a detent extending radially outward from an outer diameter of the feedback cam,
the detent adapted to engage the plurality of detents of the mechanism body

corresponding to the plurality of functional positions of the running tool.

13.  The feedback mechanism assembly according to claim 12, wherein 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 feedback cam to move axially in
the same direction relative to the body.

14. A method of performing a remote operation in a well, the method comprising:

(a) providing a running tool with an elongated stem, a body, and a feedback
mechanism assembly, the running tool having a plurality of functional positions selected
in response to rotation of the stem relative to the body;

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

wellhead; then
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wherein the engagenent el enent of the feedback cam further conprises: a
detent extending radially outward froman outer dianeter of the feedback
cam 17. The nethod of claim 14, wherein: step (a) further conprises
providing the running tool with a piston substantially surroundi ng portions
of the stern and the body and downwardly noveable relative to the stem and
an i nner 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 camto

translate axighlytafifl @il b&ﬁiukgn& saﬂf%la{tﬂe te @BW @ dnk Yor EH(e diafyiggnal

posi tions; prior to step ), tating the stemrelative to the body,

t her eby ?@%H%rﬁtl ?gos?pgl%%ggeeﬁgackrny&n%rﬂgn tmc?%aan glfis o t%r lréqruﬂjf‘,gfl Ok %ﬁr and

step (c¢) i Ses novi 0 the stem

t
0 set acgn%ult and the stem relative to the body when the running tool reaches the one of the

plurality of functional positions, thereby providing a positive indication and feedback that
the running tool is in the one of the plurality of functional positions.
15.  The method of claim 14, wherein the feedback mechanism assembly comprises:

a mechanism body connected to the body of the running tool, the mechanism
body having a plurality of engagement elements, the plurality of engagement elements
corresponding to the plurality of functional positions of the running tool; and

a feedback cam connected to the stem and the mechanism body, the feedback cam
having an engagement element; and wherein step (c) further comprises:

moving the feedback cam axially relative to the body and the mechanism body in
response to the rotation of the stem relative to the body, thereby engaging the
engagement element of the feedback cam with one of the plurality of engagement
elements of the mechanism body when the running tool reaches the one of the plurality of
functional positions, thereby increasing the torque required to rotate the conduit and the
stem relative to the body and providing a positive indication and feedback that the
running tool is in the one of the plurality of functional positions.

16.  The method according to claim 15, wherein the plurality of engagement elements
of the mechanism body further comprise:

a plurality of detents extending radially inward from an inner diameter of the

mechanism body; and

wherein the engagement element of the feedback cam further comprises:
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18. The nethod of claim 14, wherein step (a) further conprises
providing the running tool with an inner cam positioned between the stem
and the body and connected to the stem and the body such that rotation of
the stern causes the inner camto translate axially relative to the body to
the plurality of functional positions; and wherein the feedback nmechani sm
assenbly further conprises: a plurality of engagenent el enents
positioned on the outer dianeter of the stem the plurality of engagenent

el ement's cor rasRoRektBitihOradREly Rutwaad frbdh B oukdt IS LR tHROSEdbaBINEarRf t he
runni ng tool; and an engagenent el enent positioned on the inner dianeter of

t he inner_ canm and wherein step (c) further conprises: novi ng t he
i nner calh axiHieinyethed eftglajm 1t“rz)"“BWémbody and the stemin response to the
rotation of the stemrelative to the body, thereby engagi ng the engagenent
el enent of t hatep (Enfuethercmmpuisesprovidingfthe tienipl tecd Withya mstor agstpetight el enent s
of the stem when the running tool reaches the one of the plurality of
funct i orsatropading patisns dfhies slay ahd dredady agd ddvenwardlgusovieelju irelatiletto thieot at e t he
conduit and the stemrelative to the body and providing a positive

i ndi cat i siin,and ah @8ebask pbdiidnel IbetwedA Hengent R the Sodynadd@nastedab thare

plurality of functional positions.
stem and the body such that rotation of the stem causes the inner cam to translate axially
relative to the body to the plurality of functional positions;

prior to step (b), rotating the stem relative to the body, 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.

18. The method of claim 14, wherein

step (a) further comprises providing the running tool with 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 plurality of
functional positions; and wherein the feedback mechanism assembly further comprises:

a plurality of engagement elements positioned on the outer diameter of the stem,
the plurality of engagement elements corresponding to the plurality of functional
positions of the running tool; and

an engagement element positioned on the inner diameter of the inner cam; and

wherein step (c) further comprises:

moving the inner cam axially relative to the body and the stem in response to the

rotation of the stem relative to the body, thereby engaging the engagement element of the
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19. The net hod according to claim 18, wherein the plurality of engagenent
el ements of the stem further conprise: a plurality of detents
extending radially outward froman outer dianmeter of the stem and wherein
t he engagenent el ement of the inner camfurther conprises: a detent
extending radially inward froman inner dianeter of the inner cam

inner cam with one of the plurality of engagement elements of the stem when the running

tool reaches the one of the plurality of functional positions, thereby increasing the torque

required to rotate the conduit and the stem relative to the body and providing a positive

indication and feedback that the running tool is in the one of the plurality of functional

positions.

19.  The method according to claim 18, wherein the plurality of engagement elements

of the stem further comprise:

a plurality of detents extending radially outward from an outer diameter of the

stem; and

wherein the engagement element of the inner cam further comprises:

a detent extending radially inward from an inner diameter of the inner cam.
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