RUNNING TOOL THAT PREVENTS SEAL TEST FIELD OF THE INVENTION: This
technique relates in general to tools for running casing hangers and in subsea wells, and in

particular to a running tool tw t Zﬁg V}g?é % is,no erly set.
BACKGROUND OF THE IN 15 100K ‘%&el W ﬁ&?ﬁ&oﬁh@eﬁﬁﬁp herein will have a
wellhead supported on the subsea floor. One or more strings of casing will be lowered into the

wellhead frobekhe QLriaEE, [RACENUIYSrted on a casing hanger. The casing hanger is a
tubular member that is secured to the threaded upper end of the string of casing. The casing
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having larger diameter casing. Cement is pumped down the string of casing to flow back up
the annulu$2dty ﬁarﬂ@@frrﬁgaéw%@éi&@%ﬂ@@mw,eatbaéﬁelfﬁ%tm%mdh@aeabtm@rpmaerly
wellhead bgge and an upper portion of the casing hanger. This seals the casing hanger
annulus. Casing hanger running tools perform many functions such as running and landing
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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. The casing hanger lands on a
landing shoulder in the wellhead, or on a previously installed casing hanger having larger
diameter casing. Cement is pumped down the string of casing to flow back up the
annulus around the string of casing. Afterward, a packoff is positioned between the
wellhead bore and an upper portion of the casing hanger. This seals the casing hanger
annulus.
Casing hanger running tools perform many functions such as running and landing casing
strings, cementing strings into place, and installing and testing packoffs. Once a packoff
is set, it is often tested by applying fluid pressure to an upper side of the packoff. If the
packoff has not been properly set, fluid pressure may leak past the annulus packoff,
causing the casing to collapse.
A need exists for a technique that ensures that the packoff is pressure tested only when it

has been properly set. The following technique may solve one or more of these

problems.




SUMMARY OF THE INVENTION: In an embodiment of the present technique, a running tool
sets a casing hanger packoff and allows the packoff to be tested, but only if the packoff has
been prop § n%g t g rised of an inner body, a piston, and a stem. The
inner body su }@@I ?éﬁﬁgﬂ%gﬁ %(11% is corinected to the stem of the running tool so that
rotation of t?e stem je tive tofl e |nner d%wm cause the s{ to move.lo tudlnaII
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the piston and the engagement elemernit retracted

test slot is located in and extends through the exterior surface of the inner body.

An inwardly biased limit pin is carried by the piston and is adapted to fully engage the
test slot when the packoff is properly set. Downward longitudinal movement of the stem
and piston relative to the inner body sufficient to properly set the packoff allows the limit
pin to fully engage the test slot and reach a set position. Downward longitudinal
movement of the stem and piston relative to the inner body insufficient to properly set the
packoff allows the limit pin to only partially engage the test slot and reach a safe position.
When the packoff is to be tested, the stem and piston move longitudinally upward relative

to the inner body. If the limit pin has fully engaged the slot, the limit pin will move from



Figure 2 is a sectional view of the running tool of Figure 1 in the running position with the
engagement element engaged. Figure 3 is a sectional view of the running tool of Figure 1 With

the piston and stem released from the, inne |gur an enlarged view, of the I| it
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will not seal against the raised profile portion of the stem, allowing fluid pressure to pass
through the port, into the chamber, and through the passage between the stem and the
inner body before flowing back up the string of drill pipe.
BRIEF DESCRIPTION OF THE DRAWINGS:
Figure 1 is a sectional view of a running tool constructed in accordance with the present
technique with the piston cocked and the engagement element retracted.
Figure 2 is a sectional view of the running tool of Figure 1 in the running position with
the engagement element engaged.
Figure 3 is a sectional view of the running tool of Figure 1 with the piston and stem
released from the inner body.
Figure 4 is an enlarged view of the limit pin and test slot portions of the running tool of
Figure 3.
Figure 5 is an enlarged view of the stem and inner body seal portions of the running tool
of Figure 3.
Figure 6 is a sectional view of the running tool of Figure 1 in the landing position.
Figure 7 is an enlarged view of the limit pin and test slot portions of the running tool of
Figure 6.

Figure 8 is an enlarged view of the stem and inner body seal portions of the running tool

of Figure 6.



Figure 10 is an enlarged view of the limit pin and test slot portions of the running tool of Figure
9. Figure 11 is a sectional view of the running tool of Figure 1 in the test position. Figure 12 is

an enlarged view of the limit pin and test slot partions of [ | of Fi 11. Fi
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11. Figure 14 is a sectional yiew of the rynning tool.of Figure 1 in the.unlocked position with
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portions of i ing tool of Figure 15. Figure 17 is a sectional view of the running tool of
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Figure 12 is an enlarged view of the limit pin and test slot portions of the running tool of
Figure 11.
Figure 13 is an enlarged view of the stem and inner body seal portions of the running tool
of Figure 11.
Figure 14 is a sectional view of the running tool of Figure 1 in the unlocked position with
the engagement element disengaged.
Figure 15 is a sectional view of the running tool of Figure 1 in a partially set position.
Figure 16 is an enlarged view of the limit pin and test slot portions of the running tool of
Figure 15.
Figure 17 is a sectional view of the running tool of Figure 1 in a safe position.
Figure 18 is an enlarged view of the limit pin and test slot portions of the running tool of
Figure 17.
Figure 19 is an enlarged view of the stem and inner body seal portions of the running tool
of Figure 17.
DETAILED DESCRIPTION OF THE INVENTION:
Referring to Figure 1, there is generally shown an embodiment for a running tool 31 that
is used to set and test a casing hanger packoff. The running tool 31 is comprised of a

stem 33. Stem 33 is a tubular member with an axial passage 35 extending therethrough.

Stem 33 connects on its upper end to a string of drill pipe (not shown). Stem 33 has a



Figure 19 is an enlarged view of the stem and inner body seal portions of the running tool of
Figure 17. DETAILED DESCRIPTION OF THE INVENTION: Referring to Figure 1, there is
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portion 45 of inner body 43. Fluid port 51 allows fluid communication between the
exterior and interior of the inner body 43 when the seal 49 is not engaged with raised
profiles 37, 39 on stem 33.

The lower body portion 47 of inner body 43 is connected to a bearing cap 53. The
bearing cap 53 has threads 55 along its inner surface that are engaged with threads 41 on
the outer surface of stem 33. The lower portion 47 of inner body 43 and bearing cap 53
house an engaging element 57. In this particular embodiment, engaging element 57 is a
set of dogs having a smooth inner surface and a contoured outer surface. The contoured
outer surface is adapted to engage a complimentary contoured surface 59 on the inner

surface of a casing hanger 61 when the engagement element 57 is engaged with the



cas@ng hanger 61. Although not shown, a string of casing is attached to the lower end of
casing hanger 61. The lower body portion 47 of inner body 43 has an inner recess with
threads 63 along its inner surface. A cam 65 is posjtioned.between the st nd the inner
recess of inﬁ%sr"g%é?f%%? an‘ﬁg%%% fhor%sgfﬁ}%?aosli[rllt%gooutg?sérﬂﬁfgcaé“ °§Fﬁa?8?§e§%v§é§%e%t
with the threcads GE on thg surface of the inner recess of lower body portion 47 of inner body
43. Cam 65414% &re connected to one another such that cam 65 and stem 33 rotate
in unison, byt cam 65 may mave axjally relative to, inner body 43, indepe f 3
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inner body 43. A restrictor 75 divides slot 71 into an inner pocket portion and an outer
pocket portion, forming a downward facing shoulder 81 between the two. The diameter
of slot 71 is greater below the restrictor 75 than above.

An outer body or piston 83 surrounds stem 33 and substantial portions of the inner body
43. Piston 83 is connected to stem 33 such that the two rotate and move in unison. A
piston chamber 85 is formed between an upper surface of upper body portion 45 of inner
body 43, inner surface portions of piston 83, and outer surface portions of stem 33.
Piston 83 is initially in an upper position relative to inner body 43, meaning that the area
of piston chamber 85 is at its largest possible value, allowing for piston 83 to be driven
downward.

A limit pin 89 is connected to the outer surface of the outer body or piston 83. Limit pin

89 is connected to piston 83 by way of an inwardly biased spring 95 that forces limit pin



A setting sleeve 101 is connected to the lower end of piston 83. Setting sleeve 101 carries a
packoff seal 103 which is positioned along the lower end portion of setting sleeve 101. Packoff

seal 103 will act to seal the casing hanger 61 to a high pressure housing when properly set.
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the outer surface of inner body 43 and bearing cap 53 of running tool 31 slidingly engage
the inner surface of casing hanger 61.

Referring to Figure 2, once running tool 31 and casing hanger 61 are in abutting contact
with one another, the stem 33 is rotated four revolutions. As stem 33 rotates, a portion of

it unthreads from bearing cap 53 and stem 33 and piston 83 move longitudinally



Referring to Figure 6, weight is then applied downward on the string of drill pipe (not shown)
and subsequently to the stem 33 and piston 83. As stem 33 and piston 83 move further
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Running tool 31 may then be removed from the wellbore and returned to the surface.
Referring to Figures 15 through 19, if packoff seal 103 is not properly set, running tool 31
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Referring to Figure 17, as discussed above, the running and testing sequence is continued
and the stem 33 and piston 83 are pulled longitudinally upward relative to die inner body 43
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seals between running tool 31 and high pressure housing 111, allowing the pressure
above seal 105 to build until it forces stem 33 and piston 83 longitudinally downward
relative to inner body 43. As the piston 83 moves downward, the movement of piston 83
sets the packoff seal 103 between an outer portion of casing hanger 61 and the inner
diameter of the subsea wellhead housing 111. Piston 83 moves longitudinally downward

relative to inner body 43 until piston chamber 85 (Figure 1) is eliminated and piston 83

and inner body 43 are in contact with one another. As the stem 33 and piston 83 move



Claims 1. A running tool for setting a packoff of a well pipe hanger, the running tool

comprising:

an elongated stem having an axial passage; an inner body substantially

surrounding and connected to the stem such that rotation of. die,stem, causes the stem to.
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piston and t
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radially inwar

at least one pin carried by

the piston and adapted to.move radially.inw d epgage.the at least.one slot whenth
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inward by spring 95, fully entering slot 71 and reaching a "set" position (Figure 10).
Referring to Figure 11, once the piston 83 is driven downward and packoff seal 103 is
set, the drill string (not shown) and subsequently stem 33 and piston 83 are pulled
longitudinally upward relative to inner body 43 with sufficient force to release packoff
seal 103 from setting sleeve 101. As the stem 33 and piston 83 move longitudinally
upward relative to inner body 43, the weight is removed from elastomeric seal 105 and it
moves radially inward, disengaging the inner surface of the wellhead housing 111,
thereby permitting fluid flow past the seal 105. As piston 83 moves longitudinally
upward relative to inner body 43, limit pin 89 travels upwards in slot 71 on the inner
body 43 until limit pin 89 reaches the uppermost end of slot 71 reaching a "test" position
(Figure 12). As the stem 33 moves longitudinally upward relative to inner body 43, the
seal 49 on the inner surface of inner body 43 and raised profiles 37, 39 on the outer
surface of stem 33 also move relative to one another. Seal 49 engages the first raised
profile 37 on the outer surface of stem 33 (Figure 13). This position prohibits fluid
communication from the exterior of inner body 43 to the interior of the inner body 43,
through fluid port 51 and chamber 85. With the limit pin 89 in the uppermost end of test
slot 71 on the inner body 43, fluid pressure is applied down the annulus to the upper side

of packoff seal 103, thereby testing it.
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a raised profile on an exterior portion of the stem; and a seal connected to the inner body
and positioned between the stem and the inner body such that it sealingly engages the raised
profile portion of the stem when the piston and stem move axially relatjve to the inner body to
a test positi&?ffarfﬁgr@o@l%%%éﬁfe%%ﬁﬁ@iféaf%fﬁabl. CFRaRh At SRCRAR 27 W@fdin the
running tool further comprises: a chamber defined by the outer peripheries of the exterjor
surface of tﬁ%t%tﬁéjrﬁ?‘t‘ﬁ@qﬂfﬂ%??srﬁy %qstﬂétgfsfﬁﬁ{eagiﬁe‘éthoﬂpﬁ%sr%ﬁﬁée@ %% 1RERHEE body:

tha fid caff GONT R A o EHIGF O ST RGO ASUBIETS PR RS e
chamber, and th dj bad back up the st hen the pist

axially relatR R e BB EC A BRI GNEREHS) CHLOIGAGe ThE L o PEPEne
raised profile portiop_of the stem. 4. The running to tool of clajm 1, wherein the runpi %t%ol
further comBIERIPTAAHS B {SPEs RO ABbroves ey utptlercby

between the stem.and the innert%%ii :Iﬁe cam connected to the tem.suchg‘n the tyo rotate
i Unioom bOPUSERLAE L S 1L LIS CBE BB rHG D ke bPAE LGP
f;{LaeC?nﬁgfrg‘g)%nyégf@ﬁ?taec'vrv‘&1%%?8L%%ﬂ%&%ﬁ%%da?edéﬁ? L thereto, the cam being threaded

Referring to Figures 15 through 19, if packoff seal 103 is not properly set, running tool
31 prevents the packoff 103 from being tested. For example, if debris and/or trash 113 is
present in the shoulder area of hanger 61, seal 103 may not properly set. As illustrated in
Figure 15, pressure has been applied above elastomeric seal 105 to set packoff seal 103,
however, stem 33 and piston 83 did not move sufficiently longitudinally downward
relative to inner body 43 to set packoff seal 103. As illustrated in Figure 17, although
limit pin 89 has moved radially inward and partially entered slot 71, restrictor 75 has
prevented limit pin 89 from fully entering test slot 71. Since piston 83 did not move
sufficiently longitudinally downward relative to inner body 43 to set packoff seal 103,
limit pin 89 also did not move sufficiently longitudinally downward relative to inner
body 43 to fully enter test slot 71.

Referring to Figure 17, as discussed above, the running and testing sequence is continued
and the stem 33 and piston 83 are pulled longitudinally upward relative to the inner body
43 with sufficient force to release the packoff seal 103 from the setting sleeve 101. As
the stem 33 and piston 83 move longitudinally upward relative to inner body 43, the

weight is removed from elastomeric seal 105 and it moves radially inward, disengaging
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an engagement element, carried by the inner body and adapted to be engaged with a hanger,
the axial movement of the stem relative to the inner body causing the shoulder to contact the

engagement element and mave it radially outward and in engagement with hanger.to
releasably SE&IPEThEF ﬁiﬂ%%oﬁ”%ﬂﬁﬁw@%‘&é’?g ﬁ[fl’ﬁ errﬁﬁgi%%r dgf%cgfé?r%vf’op é%gitr}ﬁeﬁeal
wherein the slot has a greater width at a lower portion thereof than at an u ortion thereof
to permit théﬁ)gn I}Osfﬁllf’y 8n§ a‘@é"fﬁ%ﬁgf&%f%ﬁltlﬁeu 3 (r)nrre’r%%\1/\613%'18)(1|1<1;11Tf§}r rge a&%’t%wte%nnkg
body to the set position. ,6.A d of setting and testing a packoff of a well pipe hapger, the
method con%fc?rY |ﬁél:p Ward(gal)np%%??dfh gr:;esétrrlﬁ%eﬁ{: rgrg0 06 %’ﬁ?fggrﬁdéo gl ngtvtve%f%atbe"rﬁ qﬁgr\llr%rﬁ%r ngll %&i% ©

o et
Yi

passage; an e bedy U swundna g semscied b e emaue Rt

. 1NNe San u .
rotation of the sfem é/ause anslate axially relative to the inner bo

substantally S eRACIA PN of 40S, AR, A0 e, INGr Rod ARG RNRAIP R IR s 35

such that the two move in tnison, the piston y moveable relative to the inner ; a Slot
'rﬁgift?ng‘ :"%ge@effﬁ‘t Ig%?ltﬁ%%’fﬁg @%Wﬁ&ﬁ‘?&%ﬁﬁ%??ﬁﬁ PiFUISS IR 11E S50 hot redBi
g tool;
the uppermost end of slot 71 (Figure 12). This position is considered a "safe" position
that will prevent a true packoff seal 103 test. (Figure 18).
As the stem 33 moves longitudinally upward relative to inner body 43, the seal 49 on the
inner surface of inner body 43 and raised profiles 37, 39 on the outer surface of stem 33
also move relative to one another. Because the limit pin did not fully enter slot 71, stem
33 and piston 83 can not move sufficiently longitudinally upward relative to inner body
43 for seal 49 to engage the first raised profile 37 on the outer surface of stem 33 (Figure
19). As a result, fluid may communicate from the exterior of inner body 43 through fluid
port 51, into chamber 85, through the space between the interior of the inner body 43 and
stem 33, and back up the drill string.
With the limit pin 89 in the "safe" position, fluid pressure is applied down the annulus.
However, before the pressure can build up on the upper side of packoff seal 103, the fluid
travels through fluid port 51 in inner body 43 and into chamber 85. The fluid then travels
through the unsealed passage between inner body 43 and stem 33 before traveling
through the remainder of running tool 31 and back up the string of drill pipe. Returns on

the surface end of the string of drill pipe (not shown) indicate that the limit pin 89 is in

the "safe" position, and the stroke of piston 83 was not sufficient to set packoff seal 103.
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(c) rotating the stern relative to the inner body to a run-in position, thereby securely engaging
the running tool with the well pipe hanger; (d) running the tool and a well pipe hanger on a

Surtounding i SHHPGHEt BnigR 66 R Ao 0 O PO B 54
oo T e 1 e U A e
fow Up tne EDVEAS FRETRBRND GFLRT G RORALESp (0 RIBRE COBHACAT oG B
L o S RS SRR RSP o
avially relatye o ing oot 600 0.8 KPS PRESEN o IO RSROR Al leim Lot sisin P
set, reducing the chance of pressure leaking past the packoff and collapsing the casing.
While the technique has been shown in only one of its forms, it should be apparent to

those skilled in the art that it is not so limited but is susceptible to various changes

without departing from the scope of the technique.
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moving the piston and the stem axially downward relative to the inner body and at least
partially engaging the pin in the slot; and wherein step (d) further comprises: moving the
piston and the stem axially upward relative to the inner body; 9. The method of claim 7,
wherein movefi&fit from the run-in position to the pre- land position is accomplished by
rotating the stem in the same di gction,relative 0] H]efinneglpod .h10. Th(?1 method (%f c{aim 7,
wherein the tem_rﬁo%?%éﬂér BRI RAINE B the T oé%ﬁénethuél Stem 1 rotated
from the runqﬂﬁné’b]gfﬁgh to the pre-land position. 11. The method of claim 8, the method

further comprising-;, elongated stem having an axial passage;

an inner body substantially surrounding and connected to the stem such that
rotation of the stem causes the stem to translate axially relative to the inner body;

a piston connected to the stem such that the piston and the stem rotate and
translate in unison, the piston substantially surrounding portions of the stem and the inner
body;

at least one slot positioned in and extending axially along a length of the outer
surface of the inner body, the at least one slot extending radially inward through the outer
surface of the inner body; and

at least one pin carried by the piston and adapted to move radially inward and
engage the at least one slot when the piston moves axially relative to the inner body to a

set position to thereby set a packoff.

2. The running tool according to claim 1, wherein the running tool further
comprises:

a raised profile on an exterior portion of the stem; and

a seal connected to the inner body and positioned between the stem and the inner
body such that it sealingly engages the raised profile portion of the stem when the piston
and stem move axially relative to the inner body to a test position to thereby pressure test

the packoff.
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providing the running tool with a raised profile on an exterior portion of the stem; a seal
element on the inner surface of the inner body; a fluid port extending from an outer surface of

the inner bady to an upper surface thereof; and wherein step (d) further comprises: if the
tool moves fo the tE8¢ 5‘6%?&.%%@%%%@ S et R é’lrrgf "SR S the stem,

thereby sealing between the in erob}g)d and the stem, preventin (gluid from communicatin
from the annular a?ecag,afﬁpgﬁéﬁq ZRitd So%l,t%rn%ﬁ Bg}é?(%[% ?h?éh go%( it fﬂ%‘cfﬁé’ tog of rs%t%lr?g

and testing & casing ianger fackoll, e MeMad comIsIngine (3} pigyidipg a running tool
with an elongated Stém Naving an axial passage and a raised profile on its outer surface; an

inner body surrounding ang genneciediie s e scl AL IRiAton PLIe M AgRdne

a <
stem to translate axpaﬂy relative %0 t%e Inner body; a piston substantially surrounding portions

of the stem ap fas er bad and connerisd iRe SIEM P60 AL MR MU RiSen.
RS i g the

downwardly moveable relative to the inner body; a slot located in and&xten rou

nner body: TSRS nte Risiot & SATREL AETRSA MGG B eR Sl

exterior sunlace of the stem, the interior surface of the piston; and an upper surface o

inner bodygﬂcﬁgx{tlé%%tsegdgvgf Sxterior sur Eﬁﬁ%@o’;{%ﬁwg%@ iaod @(Eﬁé}ggfcﬁgéggggﬁi e

and into th mber; a seal element connected to the inner surface of the innér bo

(b) rotating é'é'ﬁ gh%ree{?ﬁ\ég e&gotﬁg %H;grog%@ﬁltg S@emn-in position, thereby securely engaging
r; c)r

the running tool with a hang unning the tool and the hanger into a subsea
wellhead;

4. The running to tool of claim 1, wherein the running tool further comprises:
threads on an inner portion of the inner body;

a cam positioned between the stem and the inner body, the cam connected to the
stem such that the two rotate in unison but translate independent from one another, the
cam having threads on its outer surface and a downward facing shoulder positioned
adjacent thereto, the cam being threaded to the inner body; and

an engagement element, carried by the inner body and adapted to be engaged with
a hanger, the axial movement of the stem relative to the inner body causing the shoulder
to contact the engagement element and move it radially outward and in engagement with

the hanger to releasably secure the running tool to the hanger.
5. The running tool according to claim 1, wherein the slot has a greater width at a

lower portion thereof than at an upper portion thereof to permit the pin to fully engage the

slot when the piston moves axially relative to the inner body to the set position.
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(d) rotating the stein relative to the inner body to thereby release the stem and piston for axial
movement relative to the inner body; (e) lowering the stem and the piston axially relative

to the inner body to a landing position; .. (f) appl ' I
surroundinggl‘he ié%o‘ﬁ?g‘?gr%%Fm%grméeﬁ(ﬁ%{%ﬁ BXF/\IC /[%uﬁl?%g(‘% er>' é‘g%t/ﬁr)la%ner%ntr%%a%\%{f% the
inner body, fY81BH{ 3¢ least partially engaging the pin in the slot; (9) raising the stem and
piston axially relatiye, to the,inper : . ' j

Y% Provt gfﬁ%%hrﬁ%)fx%%gl w1th(£g @BBQ/A[& @wﬂ'l RERE 4 t‘%@@pﬁ%ﬁ@ f{area

above the packoff. laim 12, further comprising: providing a running

tool with fil : '
ool with a r%ﬁ%%t%%éﬁé’ﬁgﬁ%ggté;l{r%{flfﬂﬁ?%%nﬁ]@pﬁtl‘?é&ea hanbehrainetRY e A B the

boundaries 0 the stern, the interior surface of the piston, and an upper

sutee of sl el ey al o obtany
the inner onYfrg\ﬂgding portions of the stem and then inner body and connected to the stem such that
the two move in unison, the piston axially moveable relative to the inner body; a slot
located in and extending through the inner body; and a pin connected to the piston;
(b) mounting a packoff to a running tool;
(c) rotating the stem relative to the inner body to a run-in position, thereby
securely engaging the running tool with the well pipe hanger;
(d) running the tool and a well pipe hanger on a string of conduit into a subsea
wellhead;
() applying fluid pressure to the annular area surrounding the string of conduit to
set the packoff; and
(f) moving the tool toward a test position and applying fluid pressure to the
annular area surrounding the string of conduit, in response to the pin of the tool failing to

fully engage the slot of the tool, thereby failing to reach the test position, directing fluid

in the annular area surrounding the string of conduit to flow up the conduit.

7. The method of claim 6, wherein step (d) further comprises:
rotating the stem relative to the inner body to a pre-land position, thereby releasing the
piston and the stem for axial movement relative to the inner body; and lowering the stem

and the piston axially relative to the inner body to a landing position.
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wherein step (0 further comprises: fully engaging the pin in the slot, thereby moving the
pin to a set position within the slot; and wherein step (g) further comprises: moving the pin to a
test position within the slot; and_  engaging the seal element with the raised profile on the
stem, thereBly sealifitf Batthed Pt iAhér WoeRs Brite e siries cABRist fluid from

communicating from the annular area, through the fluid port, and back up the axial passage;

and whereiStipg e uen apfihRsiempeily davpaacdrelanve e thedinsy bedyand gbleast

further comprising: providing a runniré?&tool with a chamber defined by the outer
boundaries AT BRSNS RbI e S8t 2 interior surface of the piston, and an upper
surface of the inner bocg/' a fluid port located in the exterior surface of the inner body and

extending tAYBERGHIBSAd thidThe GRRBISFS and

moving the piston and the stem axially upward relative to the inner body;

9. The method of claim 7, wherein movement from the run-in position to the pre-
land position is accomplished by rotating the stem in the same direction relative to the

inner body.

10.  The method of claim 7, wherein the stem moves axially downward relative to the

inner body when the stem is rotated from the run-in position to the pre-land position.

11.  The method of claim 8, the method further comprising:

providing the running tool with a raised profile on an exterior portion of the stem;
a seal element on the inner surface of the inner body; a fluid port extending from an outer
surface of the inner body to an upper surface thereof; and

wherein step (d) further comprises:

if the tool moves to the test position, engaging the seal element with the raised
profile on the stem, thereby sealing between the inner body and the stem, preventing fluid
from communicating from the annular area, through the fluid port, and back up the

conduit.

17



wherein step (1) further comprises: partially engaging the pin in the slot, thereby moving
the pin to a safe position within the slot; and wherein step (g) further comprises: moving the

pin upwards within the slot, maintaining the safe posjtion; and wherejn st further . .
comprises: éammu‘r\iEéf‘t‘ih%dfﬂﬁd%?@gﬁﬂ%tﬁ%?ﬂ%ﬁé%ﬁ?égﬁgﬁgﬁé%grf)%?{?%ﬁ&g:

2?g:;|‘£ tlhze %’ft";‘]'eﬁ{a S‘?‘gﬁgﬁgg rgf?g?%f%?%f‘\%%%P&%%%ﬁt@%oé‘{‘e%eh%%i%eg%%daxi%?pﬂ%‘ig%‘ gihod
raised profile on its outer surface; an inner body surrounding and connected to the stem
such that rotation of the stem causes the stem to translate axially relative to the inner
body; a piston substantially surrounding portions of the stem and the inner body and
connected to the stem such that the two move in unison, downwardly moveable relative
to the inner body; a slot located in and extending through the inner body; a pin connected
to the piston; a chamber defined by the outer boundaries of the exterior surface of the
stem, the interior surface of the piston, and an upper surface of the inner body; a port
located in the exterior surface of the inner body and extending through it and into the
chamber; a seal element connected to the inner surface of the inner body; and

(b) rotating the stem relative to the inner body to a run-in position, thereby
securely engaging the running tool with a hanger;

(c) running the tool and the hanger into a subsea wellhead;

(d) rotating the stem relative to the inner body to thereby release the stem and
piston for axial movement relative to the inner body;

(e) lowering the stem and the piston axially relative to the inner body to a landing
position;

() applying fluid pressure to an annular area surrounding the piston to further
move the piston and stem axially downward relative to the inner body, thereby at least
partially engaging the pin in the slot;

(g) raising the stem and piston axially relative to the inner body; and

(h) applying fluid pressure to the annular area above the packoff.
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rotating the stem relative to the inner body in the same direction to a release position, thereby
releasing the running tool from the casing hanger. 16. A running tool for setting an annular
seal having an energizing ring in a subsea well, the running tool comprising: a member
adapted to pdsition’ ﬁ?é‘&i%?f?a‘?ﬂﬁ%é‘?s@alfmﬁqﬂ’é‘%ﬂggé well;  a piston adapted to drive

the energizing ring to set the annular seal in the subsea well; and a safety system adapted

to prevent a test pRISYHESBATBRRR ARG foritre dRFRILE SeAPaRBIHRRR A S S
etatve to WP GER Doy T R oI BN S S8 i G Eafbly
ocated 110 MG OLAISN T AVORT RS ATHSIS] Lharmebooie ARG e o
clan 1o viel e el o s LBl io ML e pn o el movd 0
TG NG S nected 16 the Shner BTace bF T ihaer body and 2 Seal
wherein step (f) further comprises:
fully engaging the pin in the slot, thereby moving the pin to a set position within
the slot; and
wherein step (g) further comprises:
moving the pin to a test position within the slot; and
engaging the seal element with the raised profile on the stem, thereby sealing
between the inner body and the stem, preventing fluid from communicating from the
annular area, through the fluid port, and back up the axial passage; and

wherein step (h) further comprises:

testing the packoff.

14.  The method of claim 12, further comprising:

providing a running tool with a chamber defined by the outer boundaries of the
exterior surface of the stem, the interior surface of the piston, and an upper surface of the
inner body; a fluid port located in the exterior surface of the inner body and extending
through it and into the chamber; and

wherein step (f) further comprises:

19



partially engaging the pin in the slot, thereby moving the pin to a safe position
within the slot; and

wherein step (g) further comprises:

moving the pin upwards within the slot, maintaining the safe position; and

wherein step (h) further comprises:

communicating fluid pressure from the annular area, through the fluid port, and

back up the axial passage, thereby preventing the packoff from being tested.

15.  The method of claim 12, further comprising after step (h):

rotating the stem relative to the inner body in the same direction to a release

position, thereby releasing the running tool from the casing hanger.

16. A running tool for setting an annular seal having an energizing ring in a subsea

well, the running tool comprising:

a member adapted to position the annular inner seal within the subsea well;

a piston adapted to drive the energizing ring to set the annular seal in the subsea
well; and

a safety system adapted to prevent a test pressure from being applied to the
annular seal after the annular seal has been set by the energizing ring unless the

energizing ring is located at a desired position relative to the annular seal.

20



17.  The running tool according to claim 16, wherein the safety system is adapted to
vent a region above the annular seal unless the energizing ring is located at the desired

position relative to the annular seal.

18.  The running tool according to claim 16, wherein the safety system is adapted to
prevent the piston from being moved to a test position that enables the test pressure to be
applied to the annular seal unless the energizing ring is located at the desired position

relative to the annular seal.
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