SYSTEM AND METHOD FOR UMBILICAL-LESSPOSITIONAL FEEDBACK OF A
SUBSEA WELLHEAD MEMBER DISPOSED IN A SUBSEA WELLHEAD ASSEMBLY

BACKGROUND OF THE INVENTION
Field of the Invention:

[0001] This invention relates in general to a system éonate positional feedback of a subsea
wellhead member and, in particular, to a systemmaathod to detect the position of an actuable

member of a subsea wellhead member for confirmaticetting of the subsea wellhead member.

Brief Description of Related Art

[0002] Operators have long desired to know what actiomgranspiring within the well. As a result
of this desire, many tools and apparatuses havedmaloped to transmit information from subsea
locations to the operator at the surface. For g@nduring measurement while drilling operations
(MWD), mud pulse technologies may be used to stigizansmit data through the drill string to an
operator at the surface. Still other MWD operatiomay transmit data from subsea transmitters
through electromagnetic pulses through the dnilhgt In this manner, operators may receive
information about what is transpiring within thelllvere during drilling operations. However, these
transmission methods only provide a means to trafssic information about downhole activities
back to the surface. These transmission techredodp not currently allow for real time
transmission of data, nor do they allow for comnoation with, or control of, the tool from the

surface.

[0003] Operators may also wish to know what is transpiwithin the wellhead as the casing string
and/or production tubing string is run, landedkkxt, and cemented within the wellbore. This is
particularly true in subsea environments wherenbihead and casing landing locations may be
thousands of feet below the surface of the ockaane example, to determine if the tubing hanger
has landed and locked, prior art embodiments will the tubing hanger to the expected location
within the wellhead. Then, the prior art emboditsgyerform the necessary procedures to lock the
tubing hanger to the wellhead. The embodiments tdoaduct an overpull, i.e. pulling up on the

running string suspending the tubing hanger runtengand the tubing hanger in the wellhead, to



confirm that the tubing hanger has landed and lbaki¢hin the wellhead. However, this is an
imprecise measurement, and may provide a falseatidn of proper landing and locking. This is
possible where the tubing hanger dogs did not plppagage the wellhead, causing the dogs to
initially indicate proper locking through overpubut the dogs then moving from the properly

engaged position following execution of the test.

[0004] Another prior art method to confirm downhole openas, i.e. tubing and casing hanger
landing and tubing and casing hanger locking, meslmonitoring well fluids returning from the
well to the operating rig. The tubing hanger wiltlude an actuation sleeve that engages tubing
hanger dogs with a profile in the wellhead. Thiaiton sleeve is actuated hydraulically, and when
fluid returns through the running string followipgrformance of the land and lock operations, it is
assumed that the tubing hanger has properly lockdte wellhead. However, the return of fluid
through the tubing string only means that the astioave been performed, not that they operated
properly or that the tubing hanger properly lockethe wellhead.

[0005] Unfortunately, these prior art embodiments faptovide direct confirmation of downhole
operations, such as landing and locking. Oftea ttlol must be pulled to verify that the desired
downhole operation has taken place. This can tdileman entire day to run the tool to the location
perform an operation, and then pull the tool tafyéanding and locking. If the tool did not perfo
properly, then only after pulling the tool does tpeerator know and become able to take corrective
action. Therefore a system that could providectitemmunication of downhole subsea operations,

such as casing hanger landing and locking, is ala@sir

[0006] In addition, prior art tools may not provide feedk®f vertical elevation of a hanger and
running tool assembly disposed within a riser. Wimg this information may be particularly
relevant as the hanger and running tool assemélgegotiated through the drilling riser at the flex
jointimmediately above the blowout preventer stagkthis location, knowledge of the angle of the
drilling riser relative to the blowout preventeack is critical to assure passage of the hanger and
running tool assembly through the blowout prevestack without damaging either the blowout
preventer stack or the hanger and running toolnalslse Therefore, a system that could provide

vertical elevation information regarding the hangéhin the riser prior to landing is desirable.



SUMMARY OF THE INVENTION

[0007] These and other problems are generally solvedamvented, and technical advantages are
generally achieved, by preferred embodiments optiesent invention that provide a system and
method for umbilical-less positional feedback afubbsea wellhead member disposed in a subsea

wellhead assembly.

[0008] In accordance with an embodiment of the preserdrition, a positional feedback system
having a wellhead, a tubing hanger disposable witie wellhead, and a running tool configured to
set the tubing hanger in the wellhead is discloSdte system includes a seal assembly releasably
coupled to the running tool. The seal assembly&ahasal ring and an energizing ring and is
configured to be positioned between an outer diamstrface of the tubing hanger and an inner
diameter surface of the wellhead. The energizimgis configured to be moved relative to the seal
ring from an unset position to a set position tdise seal ring and form a seal between the s&al ri
and the inner and outer diameter surfaces of thlbeas and the tubing hanger, respectively. Arare
earth magnet having a magnetic field is disposethernergizing ring. The system also includes
one or more sensing devices disposed on runnirlg tbbe one or more sensing devices are
positioned in the magnetic field of the rare eandgnetic in one or more of the set position and the
unset position. The one or more sensing devieesa@nfigured to communicate with a surface
platform when the rare earth magnet passes a meadigtl through the one or more sensing

devices.

[0009] In accordance with another embodiment of the pteseention, a positional feedback
system having a wellhead, a wellhead member digp®sathin the wellhead, and a running tool
configured to set the wellhead member in the walthe disclosed. The system includes an actuable
member releasably coupled to the running toolatiteaable member configured to be moved from
an unset position to a set position to set thehgal member in the wellhead. The system also
includes a rare earth magnet having a magnetid. fidlhe rare earth magnet is disposed on the
actuable member. The system further includes omecoe sensing devices disposed on running
tool. The one or more sensing devices are positiamthe magnetic field of the rare earth magnetic

in one or more of the set position and the unssitipa. The one or more sensing devices are



configured to communicate with a surface platforhewthe rare earth magnet passes a magnetic

field through the sensing device.

[0010] In accordance with yet another embodiment of thesgmt invention, a method for
determining a positional location of an actuablenber of a subsea wellhead member is disclosed.
The method provides a tubing hanger disposablamiitie wellhead, and a running tool configured
to set the tubing hanger in the wellhead. The owkthlso provides a seal assembly releasably
coupled to the running tool, the seal assemblyrgaaiseal ring and an energizing ring. The method
mounts a rare earth magnet to the energizing a@nd,one or more sensing devices on the running
tool, and positions the seal assembly between tan diameter surface of the tubing hanger and an
inner diameter surface of the wellhead. The methodes the energizing ring relative to the seal
ring from an unset position to a set position ttlse seal ring and form a seal between the s&al ri
and the inner and outer diameter surfaces of thi@eas and the tubing hanger, respectively. The
method passes a magnetic field of the rare eargnetahrough the one or more sensing devices
disposed on running tool; and communicates a stgrthke surface platform in response to passing
the magnetic field of the rare earth magnet throtlghone or more sensing devices, the signal

indicating positional location of the energizinggi

[0011] An advantage of a preferred embodiment is thabiipes remote feedback of status of riser
tool and hanger lockdown status during installatédlowing for confirmation of proper landing and
activation of in-riser members. The disclosed edipents accomplish this task without requiring a
dedicated umbilical. Thus, the disclosed embodtmare simpler and avoid risks associated with
mechanical damage to a dedicated umbilical dunrggallation operations. Still further, the
disclosed embodiments reduce deployment time byverg the required element of deployment
and retrieval of a dedicated umbilical in additionthe riser tool. In yet another advantage, the
disclosed embodiments communicate vertical elematiothe hanger and riser tool relative to a

drilling riser flex joint during running to the lding string or completion assembly.



BRIEF DESCRIPTION OF THE DRAWINGS

[0012] So that the manner in which the features, advasatage objects of the invention, as well as
others which will become apparent, are attained, @n be understood in more detail, more
particular description of the invention briefly somarized above may be had by reference to the
embodiments thereof which are illustrated in theemled drawings that form a part of this
specification. Itis to be noted, however, thatdinawings illustrate only a preferred embodimént o
the invention and are therefore not to be consdliereting of its scope as the invention may admit

to other equally effective embodiments.

[0013] Figure 1 is a schematic representation of a runtungsuspended within a wellbore in

accordance with an embodiment.

[0014] Figure 2 is a schematic representation of a podidhe running tool of Figure 1 having a
seal assembly disposed between a tubing hangexraethead in an unset position in accordance

with an embodiment.

[0015] Figure 3 is a schematic representation of a pomibRigure 2 illustrating magnetic

interaction between a rare earth magnet and argpdsiice in accordance with an embodiment.

[0016] Figure 4 is a schematic representation of a podfdhe operational system of Figure 1
illustrating the seal assembly disposed betweetuthiag hanger and the wellhead in a set position

in accordance with an embodiment.



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0017] The present invention will now be described moléy fiereinafter with reference to the
accompanying drawings which illustrate embodimesftéhe invention. This invention may,
however, be embodied in many different forms anodukh not be construed as limited to the
illustrated embodiments set forth herein. Rathl@se embodiments are provided so that this
disclosure will be thorough and complete, and fuily convey the scope of the invention to those

skilled in the art. Like numbers refer to likerakents throughout.

[0018] In the following discussion, numerous specific dstare set forth to provide a thorough
understanding of the present invention. Howevewjli be obvious to those skilled in the art that
the present invention may be practiced without syertific details. Additionally, for the most part
details concerning rig operations, wellbore drdlinvellhnead placement, and the like have been
omitted inasmuch as such details are not consideegissary to obtain a complete understanding of
the present invention, and are considered to emiie skills of persons skilled in the relevantt a
As used herein, terms such as above and belousad=to describe relative position of components
of the invention as illustrated and are not intehtdimit the disclosed embodiments to a veriical

horizontal orientation.

[0019] Referring to Figure 1, a subsea tool system 1hasva. Subsea tool system 11 includes a
subsea wellhead 13 disposed at a sea floor 1&ning tool 17 is suspended within wellhead 13 on
a landing or running string 19. A tubing or casiagger 21, such as a tubing hanger, casing hanger,
or the like, is coupled to a lower end of runniagltl7. Running tool 17 may operate to set casing
hanger 21 within wellhead 13 using a packoff ot asaembly 23. A string of casing is secured to
the lower end of casing hanger 21. Landing sttihgxtends from running tool 17 suspended within
wellhead 13 up to and through a platform 25. Btatf25 is an operational platform located on a
surface of a body of water and provides a workirgador operators to conduct drilling and
production activities through wellhead 13. In soemebodiments, a riser string 20 may extend
between the platform and the wellhead to providerauit for landing string 19 and other devices
and/or substances to travel between wellhead 1Blatfdrm 21. A communications sub 27 may be
coupled inline with landing string 19 at platfor®s. 2Z2ommunications sub 27 will be coupled inline

with landing string 19 following arrival of runnirtgol 17 at a desired location with wellhead 13.
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[0020] In the illustrated embodiment, communications sdlbniay comprise a sub designed to
transmit electric potential from an electrical powait 29 located on platform 25 to landing string
19. Electrical power unit 29 may be located praadieto landing string 19 and communications sub
27 as illustrated or may be located further fromdlag string 19 and communications sub 27.
Electrical power unit 29 may be coupled to commatians sub 27 in a manner that allows
transmission of electric potential from electripaiver unit 29 to communications sub 27 while still
allowing for rotation of landing string 19. In @hembodiments, landing string 19 may not rotate.
In an embodiment, communications sub 27 may gemelattro-magnetic waves in response to
input from electrical power unit 29. Communicas@ub 27 may then transmit the electro-magnetic
waves through landing string 19. For example tetepower and communication may be supplied
through a high efficiency contactless power coupiimth a resonator as disclosed in U.S. Patent
Application Publication No. 2011/0278018, filed Mag, 2010, entitled “Electrical Coupling
Apparatus and Method,” and incorporated hereirebgrence. Other exemplary embodiments may
provide electric power and communication throughuirtive coupling such as that disclosed in U.S.
Patent Application Serial No. 12/908,123, filed @xdr 20, 2010, entitled “System and Method for

Inductive Signal and Power Transfer from ROV t&iiser Tools,” incorporated by reference herein.

[0021] Referring to Figure 2, portions of wellhead 1&siag hanger 21, running tool 17 and seal
assembly 23 are shown. Seal assembly 23 may m@uwuskal ring 31. Seal ring 31 may be an
annular member having a U-shaped portion withrseglegs 33, 35 and a lower leg 37. Lower leg
37 extends downward from the U-shaped portion. droleg 37 has the same inner and outer
diameter as outer leg 35 in this embodiment. Lolegr37 couples to a nose ring 39 of seal
assembly 23. In the illustrated embodiment, noge39 threads to lower leg 37 and has a lower end
(not shown) that may land on a shoulder (not shasfrgasing hanger 21, providing a reaction
location for compression of seal assembly 23, asrdeed in more detail below. Seal assembly 23
also includes an energizing ring 41. Energizing 41 may be an annular member having an axially
lower end slightly larger than a slot 43 definedwsen seal ring legs 33, 35 of seal ring 31.
Energizing ring 41 has an upper end 45 adapted telbasably coupled to running tool 17 so that
running tool 17 may run seal assembly 23 to thatlon shown in Figure 2, and then operate

energizing ring 41 to energize seal assembly 23.



[0022] Wellhead 13 and casing hanger 21 may have wick&rd3tformed on inner diameter and
outer diameter surfaces of each respective menststioavn. In the illustrated embodiment, wickers
47, 49 face each other across an annulus 51 inthwkal assembly 23 is disposed. When seal ring
31lis disposed in annulus 51, an inner diametéaseiof inner leg 33 may be proximate to wickers
49 and an outer diameter surface of outer leg 3pbmgroximate to wicker 47. In the illustrated
embodiment, running tool 17 includes a stem poidm@nd a piston portion 55. Piston portion 55
couples to energizing ring 41 at upper end 45 efgning ring 41 and surrounds stem portion 53.
Piston portion 55 is axially movable relative teratportion 53 in response to tubing string weight,
hydraulic pressure, or the like. Stem portion 58ynsouple to tubing string 19 for rotation
therewith. A person skilled in the art will recagm that the components of running tool 17 are
shown schematically in Figure 2 and may includesantable components and configurations such

that running tool 17 may set seal assembly 23.

[0023] Energizing ring 41 includes a magnet 57, suchrasesgearth magnet, mounted in a portion of
energizing ring 41. Magnet 57 may be any suitedoe earth magnet, for example samarium cobalt
or the like. An unset sensing device 59 may bentexzliin stem portion 53 of running tool 17.
Similarly, a set sensing device 61 may be moumntestam portion 53 of running tool 17. In the
illustrated embodiment, unset sensing device 59bmeat a position axially higher than set sensing
device 61. Unset and set sensing devices 59, §lb@amicrochips, such as Giant Magneto-
Restrictive (GMR) or Hall Effect sensing chips. alternative embodiments, unset and set sensing
devices 59, 61 may be hybrid magneto-optoelectrenices having a magnetic tunnel junction and
a vertical cavity surface emitting diode laser;dl&ice modulates the amplitude of the laser output
in response to changes in an external magnetet filgfhe modulation of the laser may be interpreted
as positional feedback. In still other embodimeutset and set sensing devices 59, 61 may be a
reed switch, an electrical switch operated by atiep magnetic field. Reed switches include a pair
of contacts formed on ferrous metal reeds sealadjlass envelope that close in the presence of a
magnetic field. In still another embodiment, uresad set sensing device 59, 61 may be a coil, such
as a coil of copper wire adapted to receive a p@wearce. During setting or energization of seal
assembly 23, magnet 57 may be axially proximatenset sensing device 59 as shown in Figure 2
and set sensing device 61 as shown in Figure 4digedosed above, power may be supplied to

running tool 17 and sensing devices 59, 61 vidmaonagnetic (EM) data transmission as is known
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in the prior art. EM data transmission systemsanait low frequency EM waves using the well’'s

tubing or casing as the transmission medium. 8gragvices 59, 61 receive the EM waves and
convert the waves to electrical power for operatbsensing devices 59, 61. Similarly, sensing
devices 59, 61 may generate EM waves that aremittes through the tubing or casing string to the
surface. In other exemplary embodiments, ultrasaaves may be used. A person skilled in the art
will recognize that many different subsea sealimgrajements may be used with the disclosed

embodiments, provided each axially displaces aosingember to energize the sealing arrangement.

[0024] As shown in Figure 3, magnet 57 may generate a atagireld as illustrated by magnetic
field lines 63. A person skilled in the art wihderstand that the magnetic field generated by etagn
57 may be shaped differently and is shown in Fi@ua illustrative purposes only. Magnet 57 may
have a sufficient magnetic strength such that thgmatic field passes through unset sensing device
59 when energizing ring 41 is in the unset positbfrigures 2 and 3. The magnetic field will
generate a magnetic flux through unset sensingdé&8. Unset sensing device 59 may detect the
magnetic field of magnet 57 and communicate theafiein to communications sub 27 (Figure 1)
and electrical power unit 29 (Figure 1) locatethatsurface to indicate that energizing ring 4f is
the unset position with respect to running tool Similarly, when energizing ring 41 is in the set
position of Figure 4, described in more detail belthe magnetic field of magnet 57 may pass
through set sensing device 61. Set sensing détiogay detect the magnetic field of magnet 57 and
communicate the detection to communications subrizi7electrical power unit 29 located at the
surface to indicate that energizing ring 41 ishiea $et position with respect to running tool 17. A
person skilled in the art will understand that caimimation of the detection by both set and unset
sensing devices 61, 59 may be by any suitable m&asiading but not limited to the prior art

methods disclosed above.

[0025] Seal assembly 23 is run to land and set as sho#gime 2 in a typical running operation.
While running into the wellbore, the elements aflsssembly 23 are as illustrated in Figure 2. An
axial force is then applied to energizing ring 4ithwpiston portion 55 of running tool 17.
Energizing ring 41 moves downward axially in resp@isuch that an end of energizing ring 41
applies a corresponding downward axial force tcengprfaces of seal ring legs 35, 37. Continued

application of downward axial force to energizimggr41l causes an end of energizing ring 19 to

-9-



insert into slot 43 formed by seal ring legs 35, 3% the end of energizing ring 41 inserts intd sl
43, seal ring legs 35, 37 will deform radially irdngagement with wickers 49, 47, respectively, as
shown in Figure 4. The inner diameter surfacesaf 6ng leg 33 will then be deformed by wickers
49 of casing hanger 21, and the outer diameteaseirdf seal ring leg 35 will be deformed by
wickers 47 of wellhead 13, forming a seal of ans@i. As described above, when energizing ring
41 reaches this position, the magnetic field of nead7 will generate a magnetic flux through set
sensing device 61. Set sensing device 61 mayctiramunicate this to the surface as an indication

that seal assembly 23 is properly set in a manseloded above.

[0026] A person skilled in the art will understand thatestcomponents configured to move relative
to one another in downhole embodiments may hawardmation of a magnet and one or more
sensing devices as disclosed herein. In this marpesition of moving components and
confirmation of successful operation of downholmponents may be confirmed by placing sensing
devices and rare earth magnets in the locationdesfred movement. For example, in an
embodiment, magnets 57’ may be placed at variausitins in riser 20. As running tool 17 moves
past these magnets 57’ a signal may be generatieseanto the surface in a manner similar to that
described above. A person skilled in the art @altlo understand that axial positions, rotational
positions and radial positions may be detectethegbdmbination of components disclose herein. In
this manner, the disclosed embodiments allow feligny suitable wellhead member such as wear

bushings, lockdown bushings, tubing hangers, casamgers, and the like.

[0027] Accordingly, the disclosed embodiments provide nuwug advantages. In addition, the
disclosed embodiments provide remote feedbackatisof riser tool and hanger lockdown status
during installation, allowing for confirmation ofgper landing and activation of in-riser members.
The disclosed embodiments accomplish this taskowttihequiring a dedicated power and signal
umbilical. Thus, the disclosed embodiments ar@mand avoid risks associated with mechanical
damage to a dedicated umbilical during installataperations. Still further, the disclosed
embodiments reduce deployment time by removingatpeired element of deployment and retrieval
of a dedicated umbilical in addition to the risaolt A person skilled in the art will understahdtt

the disclosed embodiments may also be adaptedéowith a hydraulically powered running tool
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having a dedicated hydraulic umbilical. In theases, electric power and communication signals

may be transmitted within the hydraulic umbilicate¥nal to the production tubing.

[0028] It is understood that the present invention maye takany forms and embodiments.
Accordingly, several variations may be made inftegoing without departing from the spirit or
scope of the invention. Having thus describedpttesent invention by reference to certain of its
preferred embodiments, it is noted that the embediedisclosed are illustrative rather than lingitin

in nature and that a wide range of variations, fications, changes, and substitutions are
contemplated in the foregoing disclosure and, imesanstances, some features of the present
invention may be employed without a correspondswgaf the other features. Many such variations
and modifications may be considered obvious andlat#s by those skilled in the art based upon a
review of the foregoing description of preferredoaatiments. Accordingly, it is appropriate that the

appended claims be construed broadly and in a maonsistent with the scope of the invention.
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What is claimed is:

1. A positional feedback system for sealing a ha(®@) within a subsea wellhead (13) with a

hanger setting and sealing system, the feedbat&msysomprising:

a seal assembly (23) releasably coupled to theimgniool (17), the seal assembly (23)
configured to be positioned between an outer diam&irface of the hanger (21) and an inner
diameter surface of the wellhead (13), the seambly (23) having an upper portion (45) that
moves relative to a lower portion (31) when thd assembly (23) is being moved from an unsetto a
set position to form a seal between the seal adg€g8) and the inner and outer diameter surfaces
of the wellhead (13) and the hanger (21), respelgtiv

a magnet (57) having a magnetic field (63), theme&(p7) disposed on the upper portion (45) of

the seal assembly (23);
a running tool (17) configured to set the hangé&ji(Rthe wellhead (13); and

one or more sensing devices (59, 61) disposedmmg tool (17), the one or more sensing
devices (59, 16) positioned in the magnetic fié8)(of the magnet (57) in one or more of the set
position and the unset position, the one or mansiag devices (59, 61) configured to communicate
with a surface platform (25) when the magnet (38ses the magnetic field (63) through the one or

more sensing devices (59, 61).
2. The positional feedback system of Claim 1, wimere

the running tool has a stem portion (53) and aopigtortion (55), the piston portion (55)

surrounding the stem portion (53) and axially mdeablative to the stem portion (53);

the upper portion (45) of the seal assembly (2&8psably coupled to the piston portion (55) so

that the upper portion (45) moves axially in resggto movement of the piston portion (55);

the one or more sensing devices (59, 61) positiondtie stem portion (53) of the running tool
(17); and

the piston portion (55) moves the upper portion (4&m the unset to the set position, thereby

moving the magnet (57) proximate to the one or nseresing device (59, 61).
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3. The positional feedback system of Claim 2, wimetlee one or more sensing devices (59, 61)
comprise a set sensing device (61) and an unsgingettevice (59), both positioned on the stem
portion (53) of the running tool (17), the unsetsiag device (59) positioned axially above the set
sensing device (61), the magnet (57) positionediprate to the unset sensing device (59) in the

unset position and proximate to the set sensinged¢@l) in the set position.

4. The positional feedback system of Claim 1, wimetlee one or more sensing devices (59, 61)
comprises an unset sensing device (59) positioméetect the magnetic field (63) of the magnet

(57) when the upper portion (45) of the seal as$ed@) is in the unset position.

5. The positional feedback system of Claim 1, wimgiree one or more sensing devices (59, 61)
comprises a set sensing device (61) positioneeétiectthe magnetic field (63) of the magnet (57)

when the upper portion (45) of the seal assemidyi€in the set position.
6. The positional feedback system of Claim 1, wimere

the seal assembly (23) comprises a seal ring (8lLaa energizing ring (45), the energizing ring
(45) configured to be moved relative to the sedj (B1) from an unset position to a set position to

set the seal ring; and
the magnet (57) disposed on the energizing riny (45

7. The positional feedback system of Claim 1, wimepae or more riser magnets (57’) having

separate magnetic fields (63) are positioned isea (20) extending from the subsea wellhead (13)
to the surface platform (25), and the one or mamsing devices (59, 61) are configured to
communicate a tool elevation with the surface platf (25) when the one or more riser magnets

(57’) passes the magnetic field through the omaare sensing devices (59, 61).
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8. A method for setting a seal assembly (23) betwaebanger (21) and a subsea wellhead

member (13), the method comprising:

(&) mounting a magnet (57) to an upper portion @3he seal assembly, and one or more

sensing devices (59, 61) on a running tool (17);

(b) with the running tool (17), positioning the baasembly (23) between an outer diameter

surface of the hanger (21) and an inner diametéaceiof the wellhead (13);

(c) moving the upper portion (45) relative to aéyortion (31) of the seal assembly (23) from
an unset position to a set position to set theasssmbly (23) between the inner and outer diameter

surfaces of the wellhead member (13) and the hg@dgrrespectively;

(d) moving a magnetic field (63) of the magnet @rpugh the one or more sensing devices (59,

61) disposed on the running tool (17); and

(e) communicating a signal to the surface platf(2F) in response to passing the magnetic field
(63) of the magnet (57) through the one or moresisgndevices (59, 61), the signal indicating

positional location of the upper portion (45).

9. The method of Claim 13, wherein the running (@@l has a stem portion (53) and a piston
portion (55), the piston portion (55) surroundihg stem portion and axially movable relative to the

stem portion (53), the method further comprising:

releasably coupling the upper portion (45) to tleégm portion (55) so that the upper portion

moves axially in response to movement of the pigtanion;

positioning the one or more sensing devices (5Pp61he stem portion (55) of the running tool
(17); and
moving the piston portion (55) to move the uppetipa (45) from the unset to the set position,

thereby moving the magnet (57) proximate to theamaore sensing device (59, 61).

10.  The method of Claim 14, wherein the one or nseresing devices (59, 61) comprise a set
sensing device (61) and an unset sensing deviggetgmethod further comprising positioning the

unset sensing device (59) and the set sensingal@4g on the stem portion (55) of the running tool
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(17), the magnet (57) positioned proximate to theetisensing device (59) in the unset position and

proximate to the set sensing device (61) in the@asition.

11.  The method of Claim 15, further comprising posing the unset sensing device (59) axially

spaced apart from the set sensing device (61).

12. The method of Claim 13, wherein the one orevsemsing devices (59, 61) comprises an
unset sensing device (59), the method comprisisgipoing the unset sensing device (59) to detect

the magnetic field of the magnet (57) when the uppetion (45) is in the unset position.

13.  The method of Claim 13, wherein the one or nseresing devices (59, 61) comprises a set
sensing device (61), the method comprising positgpithe set sensing device (61) to detect the

magnetic field (63) of the magnet (57) when thearggortion (45) is in the set position.

14. The method of Claim 13, wherein the upper parbf the seal assembly comprises an

energizing ring (45) and step (a) comprises mogritie magnet (57) to the energizing ring (45).

15. The method of Claim 13, wherein step (e) furtteenprises transmitting electro-magnetic
waves through a running string (19) coupled tortiming tool (17) to power the sensing devices
(59, 61).
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