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MAGNETICALLY COUPLED SUBSURFACE CHOKE

Provided is a retrievable choke insert. The retrievable choke insert, in one aspect, includes an outer housing
including a central bore, an open end, a closed end, and one or more outer housing openings, and a bore flow
management actuator disposed in the central bore, the bore flow management actuator having one or more bore
flow management openings, the bore flow management actuator operable to convey subsurface production fluids
there through. The retrievable choke insert may further include one or more choke insert magnets coupled to the
bore flow management actuator, the one or more choke insert magnets configured to magnetically couple with one
or more landing nipple magnets of a choke landing nipple to slide the bore flow management actuator and move
the one or more bore flow management openings relative to the one or more outer housing opening.
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MAGNETICALLY COUPLED SUBSURFACE CHOKE

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application claims priority to U.S. Application Serial No. 17/836,352, filed on June
9, 2022, entitled “MAGNETICALLY COUPLED SUBSURFACE CHOKE,” commonly

assigned with this application and incorporated herein by reference in its entirety.

BACKGROUND

[0002] Subsurface chokes are well known in the oil and gas industry and provide one of many
mechanisms for limiting the amount subsurface production fluids that travel through the tubing
string to the surface of the wellbore. Typically, chokes comprise a portion of a tubing string, the
entirety of the choke being set in place during completion of a wellbore. What is needed in the

art 1s an improved choke that does not encounter the problems of existing chokes.

BRIEF DESCRIPTION

[0003] Reference is now made to the following descriptions taken in conjunction with the
accompanying drawings, in which:

[0004] FIG. 1 illustrates a well system designed, manufactured and/or operated according to
one or more embodiments of the disclosure;

[0005] FIG. 2 illustrates one embodiment of a choke landing nipple, as might form part of a
choke (e.g., choke of FIG. 1), designed and manufactured according to the present disclosure;
[0006] FIG. 3 illustrates one embodiment of a retrievable choke insert, as might form part of a
choke (e.g., choke of FIG. 1), designed and manufactured according to the present disclosure;
[0007] FIGs. 4A through 4] illustrate an embodiment for assembling (e.g., completing
downhole) and operating a choke according to one or more embodiments of the disclosure,
including inserting and locking a retrievable choke insert within a choke landing nipple;

[0008] FIG. 5 illustrates one embodiment of a choke landing nipple, as might form part of a
choke (e.g., choke of FIG. 1), designed and manufactured according to an alternative
embodiment of the present disclosure;

[0009] FIG. 6 illustrates one embodiment of a retrievable choke insert, as might form part of a
choke (e.g., choke of FIG. 1), designed and manufactured according to an alternative

embodiment of the present disclosure;
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[0010] FIGs. 7A through 7J illustrate an embodiment for assembling (e.g., completing
downhole) and operating a choke according to one or more alternative embodiments of the
disclosure, including inserting and locking a retrievable choke insert within a choke landing
nipple;

[0011] FIG. 8 illustrates one embodiment of a choke landing nipple, as might form part of a
choke (e.g., choke of FIG. 1), designed and manufactured according to an alternative
embodiment of the present disclosure;

[0012] FIG. 9 illustrates one embodiment of a retrievable choke insert, as might form part of a
choke (e.g., choke of FIG. 1), designed and manufactured according to an alternative
embodiment of the present disclosure; and

[0013] FIGs. 10A through 10J illustrate an embodiment for assembling (e.g., completing
downhole) and operating a choke according to an alternative embodiment of the present
disclosure, including inserting and locking a retrievable choke insert within a choke landing

nipple.

DETAILED DESCRIPTION

[0014] In the drawings and descriptions that follow, like parts are typically marked throughout
the specification and drawings with the same reference numerals, respectively. The drawn
figures are not necessarily, but may be, to scale. Certain features of the disclosure may be shown
exaggerated in scale or in somewhat schematic form and some details of certain elements may
not be shown in the interest of clarity and conciseness. The present disclosure may be
implemented in embodiments of different forms. Specific embodiments are described in detail
and are shown in the drawings, with the understanding that the present disclosure is to be
considered an exemplification of the principles of the disclosure, and is not intended to limit the
disclosure to that illustrated and described herein. It is to be fully recognized that the different
teachings of the embodiments discussed herein may be employed separately or in any suitable
combination to produce desired results. Moreover, all statements herein reciting principles and
aspects of the disclosure, as well as specific examples thereof, are intended to encompass

equivalents thereof. Additionally, the term, "or," as used herein, refers to a non-exclusive or,

unless otherwise indicated.
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[0015] Unless otherwise specified, use of the terms “connect,” “engage.,” “couple,” “attach,” or
any other like term describing an interaction between elements is not meant to limit the
interaction to direct interaction between the elements and may also include indirect interaction
between the elements described.

[0016] Unless otherwise specified, use of the terms “up,” “upper,” “upward,” “uphole,”
“upstream,” or other like terms shall be construed as generally away from the bottom, terminal
end of a well, regardless of the wellbore orientation; likewise, use of the terms “down,” “lower,”
“downward,” “downhole,” or other like terms shall be construed as generally toward the bottom,
terminal end of a well, regardless of the wellbore orientation. Use of any one or more of the
foregoing terms shall not be construed as denoting positions along a perfectly vertical or
horizontal axis. Unless otherwise specified, use of the term “subterranean formation” shall be
construed as encompassing both areas below exposed earth and areas below earth covered by
water, such as ocean or fresh water.

[0017] The present disclosure has acknowledged that offshore wells are being drilled at ever
increasing water depths and in environmentally sensitive waters, and thus chokes (e.g., including
subsurface chokes are necessary. The present disclosure has further acknowledged that chokes
have inherent problems. For instance, the present disclosure has recognized that the operational
lifespan of traditional chokes is less than optimal, whether they completely quit working or
alternatively begin to leak. In such situations where the chokes completely stop working or
alternatively begin to leak, the tubing string that the chokes are coupled to must be pulled out of
hole, coupled to a new working choke, and then returned within the wellbore, which is an
expensive and time consuming process.

[0018] Based, at least in part, on the foregoing acknowledgments and recognitions, the present
disclosure has developed a replaceable choke (e.g., tubing string independent replaceable choke).
The replaceable choke, in at least one embodiment, may be run in hole in two or more steps. For
example, a choke landing nipple of the replaceable choke may first be run in hole with the tubing
string, and then a retrievable choke insert may be run in hole (e.g., in either a single trip or two
trips), and ultimately engage with the choke landing nipple to complete the replaceable choke.
Accordingly, if the replaceable choke were to quit working or alternatively begin to leak, the

original retrievable choke insert could easily be removed and replaced with a replacement



10

15

25

30

4

retrievable choke insert. The process of switching original retrievable choke insert with the
replacement retrievable choke insert is a much less expensive and much less time consuming
process (e.g., can eliminate the need for a workover unit) than is currently necessary when
pulling the tubing string, as discussed above.

[0019] Chokes according to the disclosure may include hydraulic and/or electric actuation,
among others. For example, in at least one embodiment, the hydraulic and/or electric actuation
moves a first magnet (e.g., to compress a power spring in an isolated chamber in the choke
landing nipple). As the first magnet is magnetically coupled to a second magnet associated with
a bore flow management actuator (e.g., flow tube) of the retrievable choke insert, the hydraulic
and/or electric actuation can be used to slide the bore flow management actuator to determine a
flow condition of subsurface production fluids through the choke.

[0020] Chokes according to the disclosure may also have increased failsafe ability as
compared to other chokes. Failsafe may be defined as a condition in which the choke or
associated control system may be damaged and the choke retains the ability to close. In
some examples, the choke may fail in a closed position (e.g., closed state), thus ensuring that
wellbore fluids and pressure are contained. In another example, the choke may fail while in
an open position (e.g., flow state), but closes automatically (e.g., using a power spring, the
actuator or a second actuator) when a hydraulic and/or electrical connection to the surface is
damaged or severed without any additional external input.

[0021] FIG.1 illustrates a well system 100 designed, manufactured and/or operated according
to one or more embodiments of the disclosure. The well system 100, in at least one embodiment,
includes an offshore platform 110 connected to a choke 170 via a control line 120 (e.g.,
hydraulic control line, electrical control line, etc.). An annulus 150 may be defined between
walls of a wellbore 130 and a conduit 140. A wellhead 160 may provide a means to hand off and
seal conduit 140 against the wellbore 130 and provide a profile to latch a subsea blowout
preventer to. Conduit 140 may be coupled to the wellhead 160. Conduit 140 may be any
conduit such as a casing, liner, production tubing, or other oilfield tubulars disposed in a
wellbore.

[0022] The choke 170, or at least a portion thereof, may be interconnected in conduit 140 and

positioned in the wellbore 130. Although the well system 100 is depicted in FIG. | as an
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offshore well system, one of ordinary skill should be able to adopt the teachings herein to any
type of well, including onshore or offshore. The control line 120 may extend into the wellbore
130 and may be connected to the choke 170. The control line 120 may provide actuation power
to the choke 170. As will be described in further detail below, power may be provided to the
choke 170 to actuate or de-actuate the choke 170. Actuation may comprise opening the choke
170 to provide a flow path for subsurface production fluids to flow through conduit 140, and de-
actuation may comprise closing the choke 170 to close a flow path for subsurface production
fluids to flow through conduit 140. While the embodiment of FIG. 1 illustrates only a single
choke 170, other embodiments exist wherein multiple chokes 170 according to the disclosure are
used. Moreover, while not shown in the embodiment of FIG. 1, a tubing retrievable surface
valve (TRSV) may be positioned downhole of the choke 170.

[0023] Turning now to FIG. 2, illustrated is one embodiment of a choke landing nipple 200, as
might form part of a choke (e.g., choke 170 of FIG. 1), designed and manufactured according to
the present disclosure. The choke landing nipple 200, in at least one embodiment, may be an
integral part of a tubing retrievable choke, or in an alternative embodiment the choke landing
nipple can be an independent device in the tubing string. The choke landing nipple 200, in at
least one embodiment, includes a housing 210. The housing 210, in the illustrated embodiment,
includes a passageway 220 extending from a first end 225 (e.g., uphole end) to a second end 230
(e.g., downhole end) thereof. While note shown in the embodiment of FIG. 2, the first and
second ends 225, 230 may include coupling features (e.g., threaded coupling features), such that
the choke landing nipple 200 may be coupled between adjacent ones of oilfield tubing (e.g.,
threaded tubing, production tubing, etc.).

[0024] In at least one embodiment, the choke landing nipple 200 further includes a latch
profile 235 located in the passageway 220. The latch profile 235, in at least one embodiment, is
a specifically designed latch profile configured to engage with a latch of a retrievable choke
insert (e.g., the retrievable choke nsert 300 of FIG. 3). In the illustrated embodiment, the latch
profile 235 is located proximate the first end 225 (e.g., more near the first end 225 than near the
second end 230). In at least one other embodiment, the choke landing nipple 200 further
includes a polished bore receptacle 238. The polished bore receptacle 238, in at least one

embodiment, is specifically configured to engage with a seal of a retrievable choke insert (e.g.,
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the retrievable choke insert 300 of FIG. 3). In the illustrated embodiment, the polished bore
receptacle 238 is located proximate the second end 230 (e.g., more near the second end 230 than
near the first end 225).
[0025] The choke landing nipple 200 of FIG. 2, in at least one embodiment, additionally
includes an 1solated chamber 240. The isolated chamber 240, in the illustrated embodiment, 1s
located in a sidewall of the housing 210 and 1s isolated from annulus and subsurface production
fluids. In the illustrated embodiment of FIG. 2, an actuator 250 is positioned within the isolated
chamber 240, and may be coupled to a control line (not shown) via one or more ports 255 in the
housing 210. The actuator 250, in at least one embodiment, is a hydraulic actuator, and thus
could be coupled to a hydraulic control line (e.g., hydraulic control line extending to the surface
of the wellbore) via the one or more ports 255 in the housing. In yet another embodiment, the
actuator 250 is an electric actuator, and thus could be coupled to an electric control line (e.g.,
TEC line extending to the surface of the wellbore) via the one or more ports 255 in the housing
210.
[0026] In the embodiment of FIG. 2, the choke landing nipple 200 additionally includes one or
more landing nipple magnets 260 located within the isolated chamber 240, and coupled to the
actuator 250. For example, movement of the actuator 250 between a first actuator state (e.g.,
unactuated state) and a second actuator state (e.g., actuated state) may be used to slide the one or
more landing nipple magnets 260 between a first landing nipple magnet state (e.g., as shown in
FIG. 2) and a second landing nipple magnet state (not shown), or anywhere therebetween (e.g.,
based upon the design). In at least one embodiment, the one or more landing nipple magnets 260
are permanent rare earth magnets. In yet another embodiment, however, the one or more landing
nipple magnets 260 are electromagnets.
[0027] In the embodiment of FIG. 2, the choke landing nipple 200 additionally includes a
power spring 270 located within the isolated chamber 240, and coupled (e.g., either directly or
indirectly) to the one or more landing nipple magnets 260. The power spring 270, in at least one
embodiment, is configured to return the one or more landing nipple magnets 260 from the second
landing nipple magnet state to the first landing nipple magnet state when the actuator 250 1s not
powered. For example, if the power (e.g., hydraulic and/or electric power) to the actuator 250

were to be intentionally removed or reduced, the power spring 270 could move (e.g., whether
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independently or in conjunction with the actuator 250) the one or more landing nipple magnets
260 from the second landing nipple magnet state to the first landing nipple magnet state.
Similarly, if the power (e.g., hydraulic and/or electric power) to the actuator 250 were to be
unintentionally cut, the power spring 270 would act as a failsafe and move (e.g., independently)
the one or more landing nipple magnets 260 from the second landing nipple magnet state to the
first landing nipple magnet state.

[0028] Turning now to FIG. 3, illustrated is one embodiment of a retrievable choke insert 300,
as might form part of a choke (e.g., choke 170 of FIG. 1), designed and manufactured according
to the present disclosure. The retrievable choke msert 300, in at least one embodiment, could
work in conjunction with a choke landing nipple (e.g., the choke landing nipple 200 of FIG. 2) to
form a choke. The retrievable choke insert 300, in at least one embodiment, includes an outer
housing 310. The outer housing 310, in one or more embodiments, comprises a central bore 315
extending axially therethrough, the central bore 315 operable to convey subsurface production
fluids. The outer housing 310 may additionally include an open end and a closed end, as well as
one or more outer housing openings 320 extending through a sidewall thickness thereof. In the
illustrated embodiment, the outer housing 310 includes two or more outer housing openings 320.
Nevertheless, the number of outer housing openings 320 may be chosen based upon the degree
of control of the amount of the subsurface production fluid entering the bore flow management
actuator. For instance, the higher the number of outer housing openings 320, the greater the
degree of control. Moreover, the control may be finite control, or alternatively could be infinite
control.

[0029] The retrievable choke insert 300 of the embodiment of FIG. 3 may additionally include
a bore flow management actuator 330 disposed in the central bore 315. The bore flow
management actuator 330, in at least one embodiment, includes one or more bore flow
management openings 335 extending through a bore flow management actuator sidewall
thickness. In the illustrated embodiment, the bore flow management actuator 330 includes two
or more bore flow management openings 335. Nevertheless, the number of bore flow
management openings 335 may be chosen based upon the degree of control of the amount of the

subsurface production fluid entering the bore flow management actuator. For instance, the
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higher the number of bore flow management openings 335, the greater the degree of control.
Moreover, the control may again be finite control, or alternatively could be infinite control.
[0030] The bore flow management actuator 330, in the illustrated embodiment, 1s configured
to move between a fully closed state, a fully open state, and depending on the desigh many states
(e.g., finite and infinite states) therebetween. For example, when the bore flow management
actuator 330 is in a fully closed state, the bore flow management openings 335 are fully
misaligned (e.g., either axially or rotationally) with the one or more bore flow management
openings 320. In contrast, when the bore flow management actuator 330 is in the fully open
state, the bore flow management openings 335 are fully aligned with the one or more bore flow
management openings 320, and thus allows all the subsurface production fluids to access the
bore flow management actuator 330, and thus allows the subsurface production fluids to exit the
wellbore. In other embodiments, the bore flow actuator 330 is partially open/closed, such that
the bore flow management openings 335 are partially aligned/misaligned with the one or more
bore flow management openings 320. The bore flow management actuator 330 may comprise
many different features and remain within the scope of the disclosure. Nevertheless, in at least
on embodiment, the bore flow management actuator 330 comprises a flow tube.

[0031] In accordance with the disclosure, the retrievable choke insert 300 may additionally
include one or more choke insert magnets 340. For example, the one or more choke insert
magnets 340 may be coupled to (e.g., integrated with) the bore flow management actuator 330.
Accordingly, when the one or more choke insert magnets 340 move, the bore flow management
actuator 330 moves. In at least one embodiment, the bore flow management actuator 330 moves
in lock step with the one or more choke inert magnets 340, for example to partially or fully align
or misalign the bore flow management openings 335 with the one or more bore flow
management openings 320.

[0032] In at least one embodiment, the one or more choke insert magnets 340 are configured to
magnetically couple with one or more landing nipple magnets of the choke landing nipple (e.g.,
the one or more landing nipple magnets 260 of the choke landing nipple 200 of FIG. 2). Thus, as
the one or more landing nipple magnets of the choke landing nipple move between a first landing
nipple magnet state and a second landing nipple magnet state, being magnetically coupled

thereto, the one or more choke insert magnets 340 move between a first choke insert magnet
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state and a second choke insert magnet state. Accordingly, the movement of the one or more
landing nipple magnets of the choke landing nipple between the first landing nipple magnet state
and the second landing nipple magnet state ultimately moves the bore flow management actuator
330 between the closed state and flow state.

[0033] In accordance with the disclosure, the retrievable choke insert 300 may additionally
include a landing nipple locking feature 350. The landing nipple locking feature 350, in one or
more embodiments, is configured to engage (e.g., removably engage) with a choke landing
nipple (e.g., the latch profile 235 of the choke landing nipple 200 of FIG. 2). Thus, when the
landing nipple locking feature 350 of the retrievable choke insert 300 is engaged with the choke
landing nipple (e.g., the latch profile 235 of the choke landing nipple 200 of FIG. 2), the choke is
assembled, and thus may operate to allow or prevent subterranean production fluid from exiting
the wellbore. Unique to the present disclosure, the landing nipple locking feature 350 may be
moved (e.g., for example using wireline, slickline, coiled tubing, a wellbore tractor, etc.)
between the engaged and disengaged state, and thus may allow the retrievable choke insert 300
to be easily insert within the choke landing nipple, easily removed from the choke landing
nipple, or alternatively a replacement retrievable choke insert may be easily insert within the
choke landing nipple, as discussed above.

[0034] The landing nipple locking feature 350, in one or more embodiments, includes a sliding
sleeve 360, as well as one or more locking features 370. In the illustrated embodiment, the
sliding sleeve 360 extends at least partially around, and may slide relative to, the bore flow
management actuator 330. Furthermore, the locking features 370, in one or more embodiments,
are movable from a radially retracted state to a radially extended state (e.g., extending through
one or more openings in the outer housing 310). For example, in at least one embodiment, as the
sliding sleeve slides relative to the bore flow management actuator 330, the sliding sleeve 360
engages a radially interior surface of the locking feature 370 to move the locking feature from
the radially retracted state to the radially extended state. When the retrievable choke insert 300
is appropriately positioned within a choke landing nipple (e.g., the choke landing nipple 200 of
FIG. 2), the movement of the sliding sleeve 360 moves the locking feature 370 from the radially
retracted state to the radially extended state engaged with a latch profile (e.g., the latch profile
235 of FIG. 2) in the choke landing nipple. In the illustrated embodiment, the landing nipple
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locking feature 350 extends within, and in certain embodiments forms a portion of the outer
housing 310 and/or bore flow management actuator 330. Other embodiments exist, however,
where the landing nipple locking feature 350 does not extend within or form a portion of the
outer housing 310 and/or bore flow management actuator 330. For example, the landing nipple
locking feature 350, in certain embodiments, forms a separate distinct feature from the bore flow
management actuator 330.

[0035] In accordance with the disclosure, the retrievable choke insert 300 may additionally
include one or more seals 380. In at least one embodiment, the one or more seals 380 are one or
more stacked seals that engage with a surface of the choke landing nipple. In at least one other
embodiment, the one or more seals 380 are one or more stacked seals that engage with a polished
bore receptacle (e.g., polished bore receptacle 238 of FIG. 2) of the choke landing nipple. In yet
other embodiments, the one or more seals 380 are thermoplastic, elastomeric, or metal-to-metal
seals, among others.

[0036] Turning now to FIGs. 4A through 4J, illustrated is an embodiment for assembling (e.g.,
completing downhole) and operating a choke 400 according to one or more embodiments of the
disclosure, including inserting and locking a retrievable choke insert 420a within a choke landing
nipple 410. In the illustrated embodiment of FIGs. 4A through 4], the choke landing nipple 410
is similar in many respects to the choke landing nipple 200 of FIG. 2, and thus like reference
numbers have been used to indicate similar, if not identical, features. Similarly, in the illustrated
embodiment of FIGs. 4A through 4J, the retrievable choke insert 420a is similar in many
respects to the retrievable choke insert 300 of FIG. 3, and thus like reference numbers have been
used to indicate similar, if not identical, features. While not illustrated, the choke landing nipple
410 might be interconnected between pairs of oilfield tubulars, for example between pairs of
threaded joint tubing. Furthermore, while not shown, a downhole conveyance, such as wireline,
slickline, coiled tubing, a wellbore tractor, etc. may be coupled to the retrievable choke insert
420a for placing, securing and retrieving the retrievable choke insert 420a within/from the choke
landing nipple 410.

[0037] Referring to FIG. 4A, the choke landing nipple 410 and the retrievable choke insert
420a are separate from one another, for example as they might be positioned as the retrievable

choke insert 420a were travelling down the wellbore toward the choke landing nipple 410. As
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shown in the embodiment of FIG. 4A, the actuator 250 of the choke landing nipple 410 is in a
first actuator state. As further shown in the embodiment of FIG. 4A, the bore flow management
actuator 330 1s in a fully closed state, such that the bore flow management openings 335 are fully
misaligned (e.g., either axially or rotationally) with the one or more bore flow management
openings 320. Furthermore, the one or more locking features 370 of the retrievable choke insert
420a may be in the radially retracted state, as the sliding sleeve 360 has yet to slide to move the
one or more locking features 370 to the radially extended state.

[0038] Referring to FIG. 4B, illustrated is the choke 400 of FIG. 4A after a small portion of the
retrievable choke insert 420a has entered the choke landing nipple 410. In the embodiment of
FIG. 4B, a downhole end of the retrievable choke insert 420a is approaching the one or more
landing nipple magnets 260. The choke landing nipple 410 and the retrievable choke insert 420a
are in substantially the same operational configuration in FIG. 4B as they were in FIG. 4A, but
for the small portion of the retrievable choke insert 420a having entered the choke landing nipple
410.

[0039] Referring to FIG. 4C, illustrated is the choke 400 of FIG. 4B after a significant portion
of the retrievable choke insert 420a has entered the choke landing nipple 410. In the
embodiment of FIG. 4C, a downhole end of the retrievable choke insert 420a has extended past
the polished bore receptacle 238. The choke landing nipple 410 and the retrievable choke insert
420a are in substantially the same operational configuration in FIG. 4C as they were in FIG. 4B,
but for the significant portion of the retrievable choke insert 420a having entered the choke
landing nipple 410.

[0040] Referring to FIG. 4D, illustrated is the choke 400 of FIG. 4C after almost all of the
retrievable choke insert 420a has entered the choke landing nipple 410. In the embodiment of
FIG. 4D, the locking feature 370 is approaching the latch profile 235. The choke landing nipple
410 and the retrievable choke insert 420a are in substantially the same operational configuration
in FIG. 4D as they were in FIG. 4C, but for almost all of the retrievable choke insert 420a having
entered the choke landing nipple 410.

[0041] Referring to FIG. 4E, illustrated 1s the choke 400 of FIG. 4D after the locking feature
370 is located under the latch profile 235, and the sliding sleeve 360 has slid down moving the

locking feature 370 from the radially retracted state to the radially extended state. Accordingly,
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the locking feature 370 now engages with the latch profile 235. Furthermore, the one or more
choke insert magnets 340 are now magnetically coupled to the one or more landing nipple
magnets 260. Additionally, the one or more seals 380 are in sealing engagement with the
polished bore receptacle 238. Accordingly, the choke 400 1s now assembled and operational.
[0042] Referring to FIG. 4F, illustrated is the choke 400 of FIG. 4E after the actuator 250 has
moved from the first actuator state to a second actuator state. In doing so, the actuator 250 has
moved the one or more landing nipple magnets 260 from the first landing nipple magnet state to
a second landing nipple magnet state. Moreover, as the one or more choke insert magnets 340
are magnetically coupled to the one or more landing nipple magnets 260, the one or more choke
insert magnets 340 move from the first choke insert magnet state to a second choke insert magnet
state. Additionally, as the bore flow management actuator 330 is coupled to the one or more
choke insert magnets 340, the bore flow management actuator 330 moves from the first state to a
second state, the second state allowing subterranean production fluid to travel through the choke
400. In the illustrated embodiment of FIG. 4F, the bore flow management actuator 330 is in the
partially open/closed state (e.g., moving from the fully closed state of FIG. 4E), such that the
bore flow management openings 335 are partially aligned/misaligned with the one or more bore
flow management openings 320.

[0043] Referring to FIG. 4G, illustrated is the choke 400 of FIG. 4F after the actuator 250 has
moved from the second actuator state to a third actuator state. In doing so, the actuator 250 has
moved the one or more landing nipple magnets 260 from the second landing nipple magnet state
to a third landing nipple magnet state. Moreover, as the one or more choke insert magnets 340
are magnetically coupled to the one or more landing nipple magnets 260, the one or more choke
insert magnets 340 move from the second choke insert magnet state to a third choke insert
magnet state. Additionally, as the bore flow management actuator 330 is coupled to the one or
more choke insert magnets 340, the bore flow management actuator 330 moves from the second
state to a third state, the third state continuing to allow subterranean production fluid to travel
through the choke 400. In the illustrated embodiment of FIG. 4G, the bore flow management
actuator 330 is in the fully open state (e.g., moving from the partially open/closed state of FIG.
4F), such that the bore flow management openings 335 are fully aligned with the one or more

bore flow management openings 320. While the embodiments of FIGs. 4F and 4G illustrate but
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three different finite states, other embodiments exist wherein more or less than three finite states
may be achieved, or in certain embodiments wherein the number of states is infinite.

[0044] Referring to FIG. 4H, illustrated is the choke 400 of FIG. 4G after the actuator 250 has
moved from the second actuator state or third actuator state back to the first actuator state. In
doing so, the power spring 270 has moved the one or more landing nipple magnets 260 from the
second landing nipple magnet state or third landing nipple magnet state back to the first landing
nipple magnet state. Moreover, as the one or more choke insert magnets 340 are magnetically
coupled to the one or more landing nipple magnets 260, the one or more choke insert magnets
340 move from the second choke insert magnet state or third choke insert magnet state back to
the first choke insert magnet state. Additionally, as the bore flow management actuator 330 1s
coupled to the one or more choke insert magnets 340, the bore flow management actuator 330
moves from the fully open state or partially open/closed state back to the closed state, the closed
state preventing subterranean production fluid from travelling through the choke 400.

[0045] 1In at least one embodiment, the power spring 270 is configured to return the one or
more landing nipple magnets 260 from the second landing nipple magnet state or third landing
nipple magnet state to the first landing nipple magnet state when the actuator 250 is not powered.
For example, if the power (e.g., hydraulic and/or electric power) to the actuator 250 were to be
intentionally removed or reduced, the power spring 270 could move (e.g., whether independently
or in conjunction with the actuator 250) the one or more landing nipple magnets 260 from the
second landing nipple magnet state or third landing nipple magnet state to the first landing nipple
magnet state. Similarly, if the power (e.g., hydraulic and/or electric power) to the actuator 250
were to be unintentionally cut, the power spring 270 would act as a failsafe and move (e.g.,
independently) the one or more landing nipple magnets 260 from the second landing nipple
magnet state or third landing nipple magnet state to the first landing nipple magnet state.

[0046] Referring to FIG. 41, illustrated is the choke 400 of FIG. 4G after the retrievable choke
insert 420a has been removed from the choke landing nipple 410, and a replacement retrievable
choke insert 420b is being installed within the choke landing nipple 410. The replacement
retrievable choke insert 420b is similar in many respects to the retrievable choke insert 420a.

Accordingly, like reference numbers have been used to indicate similar, if not identical, features.
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[0047] Referring to FIG. 4], illustrated i1s the choke 400 of FIG. 4l after the replacement
retrievable choke insert 420b is fully assembled within the choke landing nipple 410.
Accordingly, the choke 400 is now assembled and operational with the replacement retrievable
choke insert 420b.

[0048] Turning now to FIG. 5, illustrated is one embodiment of a choke landing nipple 500, as
might form part of a choke (e.g., choke 170 of FIG. 1), designed and manufactured according to
an alternative embodiment of the present disclosure. The choke landing nipple 500 is similar in
many respects to the choke landing nipple 200 of FIG. 2. Accordingly, like reference numbers
have been used to indicate similar, if not identical, features. The choke landing nipple 500
differs, for the most part, from the choke landing nipple 200, in that the choke landing nipple 500
includes a second actuator 550 located in the isolated chamber 240 and coupled to the one or
more landing nipple magnets 260, the second actuator 550 configured to return the one or more
landing nipple magnets 260 from the second landing nipple magnet state to the first landing
nipple magnet state. In essence, wherein the first actuator 250 pushes the one or more landing
nipple magnets 260 to the right (e.g., downhole), the second actuator 500 may return the one or
more landing nipple magnets 260 to the left (e.g., uphole).

[0049] Turning now to FIG. 6, illustrated is one embodiment of a retrievable choke insert 600,
as might form part of a choke (e.g., choke 170 of FIG. 1), designed and manufactured according
to an alternative embodiment of the present disclosure. The retrievable choke insert 600 1s
similar in many respects to the retrievable choke insert 300 of FIG. 3. Accordingly, like
reference numbers have been used to indicate similar, if not identical, features.

[0050] Turning now to FIGs. 7A through 7J, illustrated 1s an embodiment for assembling (e.g.,
completing downhole) and operating a choke 700 according to one or more embodiments of the
disclosure, including inserting and locking a retrievable choke insert 720a within a choke landing
nipple 710. In the illustrated embodiment of FIGs. 7A through 7], the choke landing nipple 710
is similar in many respects to the choke landing nipple 500 of FIG. 5, and thus like reference
numbers have been used to indicate similar, if not identical, features. Similarly, in the illustrated
embodiment of FIGs. 7A through 7J, the retrievable choke insert 720a is similar in many
respects to the retrievable choke insert 600 of FIG. 6, and thus like reference numbers have been

used to indicate similar, if not identical, features. While not illustrated, the choke landing nipple
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710 might be interconnected between pairs of oilfield tubulars, for example between pairs of
threaded joint tubing. Furthermore, while not shown, a downhole conveyance, such as wireline,
slickline, coiled tubing, a wellbore tractor, etc. may be coupled to the retrievable choke insert
720a for placing, securing and retrieving the retrievable choke insert 720a within/from the choke
landing nipple 410.

[0051] Referring to FIG. 7A, the choke landing nipple 710 and the retrievable choke insert
720a are separate from one another, for example as they might be positioned as the retrievable
choke insert 720a were travelling down the wellbore toward the choke landing nipple 710. As
shown in the embodiment of FIG. 7A, the actuator 250 of the choke landing nipple 710 is in a
first actuator state. As further shown in the embodiment of FIG. 7A, the bore flow management
actuator 330 1s in a fully closed state, such that the bore flow management openings 335 are fully
misaligned (e.g., either axially or rotationally) with the one or more bore flow management
openings 320. Furthermore, the one or more locking features 370 of the retrievable choke insert
720a may be in the radially retracted state, as the sliding sleeve 360 has yet to slide to move the
one or more locking features 370 to the radially extended state.

[0052] Referring to FIG. 7B, illustrated is the choke 700 of FIG. 7A after a small portion of the
retrievable choke insert 720a has entered the choke landing nipple 710. In the embodiment of
FIG. 7B, a downhole end of the retrievable choke insert 720a is approaching the one or more
landing nipple magnets 260. The choke landing nipple 710 and the retrievable choke insert 720a
are in substantially the same operational configuration in FIG. 7B as they were in FIG. 7A, but
for the small portion of the retrievable choke insert 720a having entered the choke landing nipple
710.

[0053] Referring to FIG. 7C, illustrated is the choke 700 of FIG. 7B after a significant portion
of the retrievable choke insert 720a has entered the choke landing nipple 710. In the
embodiment of FIG. 7C, a downhole end of the retrievable choke insert 720a has extended past
the polished bore receptacle 238. The choke landing nipple 710 and the retrievable choke insert
720a are in substantially the same operational configuration in FIG. 7C as they were in FIG. 7B,
but for the significant portion of the retrievable choke insert 720a having entered the choke

landing nipple 710.
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[0054] Referring to FIG. 7D, illustrated is the choke 700 of FIG. 7C after almost all of the
retrievable choke insert 720a has entered the choke landing nipple 710. In the embodiment of
FIG. 7D, the locking feature 370 is approaching the latch profile 235. The choke landing nipple
710 and the retrievable choke insert 720a are in substantially the same operational configuration
in FIG. 7D as they were in FIG. 7C, but for almost all of the retrievable choke insert 720a having
entered the choke landing nipple 710.

[0055] Referring to FIG. 7E, illustrated is the choke 700 of FIG. 7D after the locking feature
370 is located under the latch profile 235, and the sliding sleeve 360 has slid down moving the
locking feature 370 from the radially retracted state to the radially extended state. Accordingly,
the locking feature 370 now engages with the latch profile 235. Furthermore, the one or more
choke insert magnets 340 are now magnetically coupled to the one or more landing nipple
magnets 260. Additionally, the one or more seals 380 are in sealing engagement with the
polished bore receptacle 238. Accordingly, the choke 700 1s now assembled and operational.
[0056] Referring to FIG. 7F, illustrated is the choke 700 of FIG. 7E after the actuator 250 has
moved from the first actuator state to a second actuator state. In doing so, the actuator 250 has
moved the one or more landing nipple magnets 260 from the first landing nipple magnet state to
a second landing nipple magnet state. Moreover, as the one or more choke isert magnets 340
are magnetically coupled to the one or more landing nipple magnets 260, the one or more choke
insert magnets 340 move from the first choke insert magnet state to a second choke insert magnet
state. Additionally, as the bore flow management actuator 330 i1s coupled to the one or more
choke insert magnets 340, the bore flow management actuator 330 moves from the first state to a
second state, the second state allowing subterranean production fluid to travel through the choke
700. In the illustrated embodiment of FIG. 7F, the bore flow management actuator 330 is in the
partially open/closed state (e.g., moving from the fully closed state of FIG. 4E), such that the
bore flow management openings 335 are partially aligned/misaligned with the one or more bore
flow management openings 320.

[0057] Referring to FIG. 7G, illustrated is the choke 700 of FIG. 7F after the actuator 250 has
moved from the second actuator state to a third actuator state. In doing so, the actuator 250 has
moved the one or more landing nipple magnets 260 from the second landing nipple magnet state

to a third landing nipple magnet state. Moreover, as the one or more choke insert magnets 340
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are magnetically coupled to the one or more landing nipple magnets 260, the one or more choke
insert magnets 340 move from the second choke insert magnet state to a third choke insert
magnet state. Additionally, as the bore flow management actuator 330 is coupled to the one or
more choke insert magnets 340, the bore flow management actuator 330 moves from the second
state to a third state, the third state continuing to allow subterranean production fluid to travel
through the choke 700. In the illustrated embodiment of FIG. 7G, the bore flow management
actuator 330 is in the fully open state {(e.g., moving from the partially open/closed state of FIG.
7F), such that the bore flow management openings 335 are fully aligned with the one or more
bore flow management openings 320. While the embodiments of FIGs. 7F and 7G illustrate but
three different finite states, other embodiments exist wherein more or less than three finite states
may be achieved, or in certain embodiments wherein the number of states is infinite.

[0058] Referring to FIG. 7H, illustrated is the choke 700 of FIG. 7G after the actuator 250 has
moved from the second actuator state or third actuator state back to the first actuator state. In
doing so, the second actuator 550 has moved the one or more landing nipple magnets 260 from
the second landing nipple magnet state or third landing nipple magnet state back to the first
landing nipple magnet state. Moreover, as the one or more choke insert magnets 340 are
magnetically coupled to the one or more landing nipple magnets 260, the one or more choke
insert magnets 340 move from the second choke insert magnet state or third choke insert magnet
state back to the first choke insert magnet state. Additionally, as the bore flow management
actuator 330 is coupled to the one or more choke insert magnets 340, the bore flow management
actuator 330 moves from the fully open state or partially open/closed state back to the closed
state, the closed state preventing subterranean production fluid from travelling through the choke
700.

[0059] In at least one embodiment, the second actuator 550 is configured to return the one or
more landing nipple magnets 260 from the second landing nipple magnet state or third landing
nipple magnet state to the first landing nipple magnet state when the first and second actuators
250, 550 are not powered. For example, if the power (e.g., hydraulic and/or electric power) to
the first and second actuators 250, 550 were to be intentionally removed or reduced, the second
actuator 550 could move (e.g., whether independently or in conjunction with the actuator 250)

the one or more landing nipple magnets 260 from the second landing nipple magnet state or third
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landing nipple magnet state to the first landing nipple magnet state. Similarly, if the power (e.g.,
hydraulic and/or electric power) to the first and second actuators 250, 550 were to be
unintentionally cut, the second actuator 550 would act as a failsafe and move (e.g,
independently) the one or more landing nipple magnets 260 from the second landing nipple
magnet state or third landing nipple magnet state to the first landing nipple magnet state.

[0060] Referring to FIG. 71, illustrated is the choke 700 of FIG. 7G after the retrievable choke
insert 720a has been removed from the choke landing nipple 710, and a replacement retrievable
choke insert 720b 1s being installed within the choke landing nipple 710. The replacement
retrievable choke insert 720b is similar in many respects to the retrievable choke insert 720a.
Accordingly, like reference numbers have been used to indicate similar, if not identical, features.

[0061] Referring to FIG. 7], illustrated is the choke 700 of FIG. 7I after the replacement
retrievable choke insert 720b is fully assembled within the choke landing nipple 710.
Accordingly, the choke 700 is now assembled and operational with the replacement retrievable
choke insert 720b.

[0062] Turning now to FIG. 8, illustrated is one embodiment of a choke landing nipple 800, as
might form part of a choke (e.g., choke 170 of FIG. 1), designed and manufactured according to
an alternative embodiment of the present disclosure. The choke landing nipple 800 is similar in
many respects to the choke landing nipple 200 of FIG. 2. Accordingly, like reference numbers
have been used to indicate similar, if not identical, features. The choke landing nipple 800
differs, for the most part, from the choke landing nipple 200, in that the choke landing nipple 800
does not include the power spring 270, and simply uses the actuator 250 to move the one or more
landing nipple magnets between their various positions. In essence, wherein the actuator 250 1s
capable of pushing the one or more landing nipple magnets 260 to the right (e.g., downhole), the
actuator 250 is also capable of returning (e.g., pulling) the one or more landing nipple magnets
260 to the left (e.g., uphole).

[0063] Turning now to FIG. 9, illustrated is one embodiment of a retrievable choke insert 900,
as might form part of a choke (e.g., choke 170 of FIG. 1), designed and manufactured according
to an alternative embodiment of the present disclosure. The retrievable choke insert 900 is
similar in many respects to the retrievable choke insert 300 of FIG. 3. Accordingly, like

reference numbers have been used to indicate similar, if not identical, features.
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[0064] Turning now to FIGs. 10A through 10J, illustrated is an embodiment for assembling
(e.g., completing downhole) and operating a choke 1000 according to one or more embodiments
of the disclosure, including inserting and locking a retrievable choke insert 1020a within a choke
landing nipple 1010. In the illustrated embodiment of FIGs. 10A through 10J, the choke landing
nipple 1010 1is similar in many respects to the choke landing nipple 800 of FIG. 8, and thus like
reference numbers have been used to indicate similar, if not identical, features. Similarly, in the
illustrated embodiment of FIGs. 10A through 10J, the retrievable choke insert 1020a is similar in
many respects to the retrievable choke insert 900 of FIG. 9, and thus like reference numbers have
been used to indicate similar, if not identical, features. While not illustrated, the choke landing
nipple 1010 might be interconnected between pairs of oilfield tubulars, for example between
pairs of threaded joint tubing. Furthermore, while not shown, a downhole conveyance, such as
wireline, slickline, coiled tubing, a wellbore tractor, etc. may be coupled to the retrievable choke
insert 1020a for placing, securing and retrieving the retrievable choke insert 1020a within/from
the choke landing nipple 1010.

[0065] Referring to FIG. 10A, the choke landing nipple 1010 and the retrievable choke insert
1020a are separate from one another, for example as they might be positioned as the retrievable
choke insert 1020a were travelling down the wellbore toward the choke landing nipple 1010. As
shown in the embodiment of FIG. 10A, the actuator 250 of the choke landing nipple 1010 1s in a
first actuator state. As further shown in the embodiment of FIG. 10A, the bore flow management
actuator 330 1s in a fully closed state, such that the bore flow management openings 335 are fully
misaligned (e.g., either axially or rotationally) with the one or more bore flow management
openings 320. Furthermore, the one or more locking features 370 of the retrievable choke insert
1020a may be in the radially retracted state, as the sliding sleeve 360 has yet to slide to move the
one or more locking features 370 to the radially extended state.

[0066] Referring to FIG. 10B, illustrated 1s the choke 1000 of FIG. 10A after a small portion of
the retrievable choke insert 1020a has entered the choke landing nipple 1010. In the embodiment
of FIG. 10B, a downhole end of the retrievable choke insert 1020a is approaching the one or
more landing nipple magnets 260. The choke landing nipple 1010 and the retrievable choke

insert 1020a are in substantially the same operational configuration in FIG. 10B as they were in
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FIG. 10A, but for the small portion of the retrievable choke insert 1020a having entered the
choke landing nipple 1010.

[0067] Referring to FIG. 10C, illustrated is the choke 1000 of FIG. 10B after a significant
portion of the retrievable choke insert 1020a has entered the choke landing nipple 1010. In the
embodiment of FIG. 10C, a downhole end of the retrievable choke insert 1020a has extended
past the polished bore receptacle 238. The choke landing nipple 1010 and the retrievable choke
insert 1020a are in substantially the same operational configuration in FIG. 10C as they were in
FIG. 10B, but for the significant portion of the retrievable choke insert 1020a having entered the
choke landing nipple 1010.

[0068] Referring to FIG. 10D, illustrated is the choke 1000 of FIG. 10C after almost all of the
retrievable choke insert 1020a has entered the choke landing nipple 1010. In the embodiment of
FIG. 10D, the locking feature 370 is approaching the latch profile 235. The choke landing nipple
1010 and the retrievable choke insert 1020a are in substantially the same operational
configuration in FIG. 10D as they were in FIG. 10C, but for almost all of the retrievable choke
insert 1020a having entered the choke landing nipple 1010.

[0069] Referring to FIG. 10E, illustrated is the choke 1000 of FIG. 10D after the locking
feature 370 1s located under the latch profile 235, and the sliding sleeve 360 has slid down
moving the locking feature 370 from the radially retracted state to the radially extended state.
Accordingly, the locking feature 370 now engages with the latch profile 235. Furthermore, the
one or more choke insert magnets 340 are now magnetically coupled to the one or more landing
nipple magnets 260. Additionally, the one or more seals 380 are in sealing engagement with the
polished bore receptacle 238. Accordingly, the choke 1000 is now assembled and operational.
[0070] Referring to FIG. 10F, illustrated is the choke 1000 of FIG. 10E after the actuator 250
has moved from the first actuator state to a second actuator state. In doing so, the actuator 250
has moved the one or more landing nipple magnets 260 from the first landing nipple magnet state
to a second landing nipple magnet state. Moreover, as the one or more choke insert magnets 340
are magnetically coupled to the one or more landing nipple magnets 260, the one or more choke
insert magnets 340 move from the first choke insert magnet state to a second choke insert magnet
state. Additionally, as the bore flow management actuator 330 is coupled to the one or more

choke insert magnets 340, the bore flow management actuator 330 moves from the first state to a
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second state, the second state allowing subterranean production fluid to travel through the choke
1000. In the illustrated embodiment of FIG. 10F, the bore flow management actuator 330 is in
the partially open/closed state (e.g., moving from the fully closed state of FIG. 10E), such that
the bore flow management openings 335 are partially aligned/misaligned with the one or more
bore flow management openings 320.

[0071] Referring to FIG. 10G, illustrated is the choke 1000 of FIG. 10F after the actuator 250
has moved from the second actuator state to a third actuator state. In doing so, the actuator 250
has moved the one or more landing nipple magnets 260 from the second landing nipple magnet
state to a third landing nipple magnet state. Moreover, as the one or more choke insert magnets
340 are magnetically coupled to the one or more landing nipple magnets 260, the one or more
choke insert magnets 340 move from the second choke insert magnet state to a third choke insert
magnet state. Additionally, as the bore flow management actuator 330 is coupled to the one or
more choke insert magnets 340, the bore flow management actuator 330 moves from the second
state to a third state, the third state continuing to allow subterranean production fluid to travel
through the choke 1000. In the illustrated embodiment of FIG. 10G, the bore flow management
actuator 330 is in the fully open state (e.g., moving from the partially open/closed state of FIG.
10F), such that the bore flow management openings 335 are fully aligned with the one or more
bore flow management openings 320. While the embodiments of FIGs. 10F and 10G illustrate
but three different finite states, other embodiments exist wherein more or less than three finite
states may be achieved, or in certain embodiments wherein the number of states is infinite.

[0072] Referring to FIG. 10H, illustrated is the choke 1000 of FIG. 10G after the actuator 250
has moved from the second actuator state or third actuator state back to the first actuator state. In
doing so, the actuator 250 (as opposed to a power spring or a second actuator) has moved the one
or more landing nipple magnets 260 from the second landing nipple magnet state or third landing
nipple magnet state back to the first landing nipple magnet state. Moreover, as the one or more
choke insert magnets 340 are magnetically coupled to the one or more landing nipple magnets
260, the one or more choke insert magnets 340 move from the second choke insert magnet state
or third choke insert magnet state back to the first choke insert magnet state. Additionally, as the
bore flow management actuator 330 is coupled to the one or more choke insert magnets 340, the

bore flow management actuator 330 moves from the fully open state or partially open/closed



10

15

25

30

22

state back to the closed state, the closed state preventing subterranean production fluid from
travelling through the choke 1000.

[0073] In at least one embodiment, the actuator 250 is configured to return the one or more
landing nipple magnets 260 from the second landing nipple magnet state or third landing nipple
magnet state to the first landing nipple magnet state when the actuator 250 is not powered. For
example, if the power (e.g., hydraulic and/or electric power) to the actuator 250 were to be
intentionally removed or reduced, the actuator 250 could move the one or more landing nipple
magnets 260 from the second landing nipple magnet state or third landing nipple magnet state to
the first landing nipple magnet state. Similarly, if the power (e.g., hydraulic and/or electric
power) to the actuator 250 were to be unintentionally cut, the actuator 250 would act as a failsafe
and move (e.g., independently) the one or more landing nipple magnets 260 from the second
landing nipple magnet state or third landing nipple magnet state to the first landing nipple
magnet state.

[0074] Referring to FIG. 101, illustrated 1s the choke 1000 of FIG. 10G after the retrievable
choke insert 1020a has been removed from the choke landing nipple 1010, and a replacement
retrievable choke insert 1020b 1s being installed within the choke landing nipple 1010. The
replacement retrievable choke insert 1020b 1s similar in many respects to the retrievable choke
msert 1020a. Accordingly, like reference numbers have been used to indicate similar, if not
identical, features.

[0075] Referring to FIG. 10J, illustrated is the choke 1000 of FIG. 10l after the replacement
retrievable choke insert 1020b is fully assembled within the choke landing nipple 1010.
Accordingly, the choke 1000 1s now assembled and operational with the replacement retrievable
choke insert 1020b.

[0076] Aspects disclosed herein include:

A. A retrievable choke insert, the retrievable choke insert including: 1) an outer housing
including a central bore extending axially through the outer housing, an open end, a closed end,
and one or more outer housing openings extending through an outer housing sidewall thickness;
2) a bore flow management actuator disposed in the central bore, the bore flow management
actuator having one or more bore flow management openings extending through a bore flow

management actuator sidewall thickness, the bore flow management actuator operable to convey
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subsurface production fluids there through; and 3) one or more choke insert magnets coupled to
the bore flow management actuator, the one or more choke insert magnets configured to
magnetically couple with one or more landing nipple magnets of a choke landing nipple to slide
the bore flow management actuator and move the one or more bore flow management openings
relative to the one or more outer housing openings to control an amount of the subsurface
production fluid entering the bore flow management actuator.

B. A choke landing nipple, the choke landing nipple including: 1) a housing having a
passageway extending from a first end to a second end thereof; 2) an isolated chamber located in
the housing; 3) an actuator positioned within the isolated chamber; and 4) one or more landing
nipple magnets coupled to the actuator within the isolated chamber, the one or more landing
nipple magnets configured to move from a first landing nipple magnet state to a second landing
nipple state when the actuator moves from a first actuator state to a second actuator state, the one
or more landing nipple magnets configured to magnetically coupled to one or more choke insert
magnets located in the passageway.

C. A well system, the well system including: 1) a wellbore extending through one or
more subterranean formations; 2) production tubing disposed in the wellbore; 3) a subsurface
choke disposed in line with the production tubing, the subsurface choke including: a) a choke
landing nipple, the choke landing nipple including: 1) a housing having a passageway extending
from a first end to a second end thereof; i1) an isolated chamber located in the housing; 1i1) an
actuator positioned within the isolated chamber; and iv) one or more landing nipple magnets
coupled to the actuator within the isolated chamber, the one or more landing nipple magnets
configured to move from a first landing nipple magnet state to a second landing nipple state
when the actuator moves from a first actuator state to a second actuator state; and b) a retrievable
choke insert located within the choke landing nipple, the retrievable choke insert including: 1) an
outer housing including a central bore extending axially through the outer housing, an open end,
a closed end, and one or more outer housing openings extending through an outer housing
sidewall thickness; 11) a bore flow management actuator disposed in the central bore, the bore
flow management actuator having one or more bore flow management openings extending
through a bore flow management actuator sidewall thickness, the bore flow management actuator

operable to convey subsurface production fluids there through; and 1i1) one or more choke insert



10

15

25

30

24

magnets coupled to the bore flow management actuator, the one or more choke insert magnets
magnetically coupled with the one or more landing nipple magnets of the choke landing nipple to
slide the bore flow management actuator and move the one or more bore flow management
openings relative to the one or more outer housing openings to control an amount of the
subsurface production fluid entering the bore flow management actuator.

D. A method for assembling and operating a subsurface choke, the method including: 1)
positioning a choke landing nipple disposed in line with production tubing in a wellbore, the
choke landing nipple including: a) a housing having a passageway extending from a first end to a
second end thereof; b) an isolated chamber located in the housing; c) an actuator positioned
within the isolated chamber; and d) one or more landing nipple magnets coupled to the actuator
within the isolated chamber, the one or more landing nipple magnets configured to move from a
first landing nipple magnet state to a second landing nipple state when the actuator moves from a
first actuator state to a second actuator state; and 2) inserting a retrievable choke insert within the
choke landing nipple located in the wellbore, the retrievable choke insert including: a) an outer
housing including a central bore extending axially through the outer housing, an open end, a
closed end, and one or more outer housing openings extending through an outer housing sidewall
thickness; b) a bore flow management actuator disposed in the central bore, the bore flow
management actuator having one or more bore flow management openings extending through a
bore flow management actuator sidewall thickness, the bore flow management actuator operable
to convey subsurface production fluids there through; and c¢) one or more choke insert magnets
coupled to the bore flow management actuator, the one or more choke insert magnets
magnetically coupled with the one or more landing nipple magnets of the choke landing nipple to
slide the bore flow management actuator and move the one or more bore flow management
openings relative to the one or more outer housing openings to control an amount of the
subsurface production fluid entering the bore flow management actuator.

[0077] Aspects A, B, C and D may have one or more of the following additional elements in
combination: Element 1: further including a landing nipple locking feature. Element 2: wherein
the landing nipple locking feature includes a sliding sleeve and one or more locking features, the
one or more locking features configured to engage with one or more latch profiles in the choke

landing nipple. Element 3: wherein the sliding sleeve is configured to slide to move the one or
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more locking features from a radially retracted state to a radially extended state to engage with
the one or more latch profiles in the choke landing nipple. Element 4: wherein the outer housing
entirely surrounds the bore flow management actuator and couples to and surrounds at least a
portion of the landing nipple locking feature. Element 5: wherein the landing nipple locking
feature 1s slidingly fixed to the bore flow management actuator. Element 6: wherein the one or
more locking features are configured to extend through the outer housing to engage with the one
or more latch profiles in the choke landing nipple. Element 7. wherein the landing nipple
locking feature and the bore flow management actuator are separate and distinct features.
Element 8: further including one or more seals disposed radially about the outer housing, the one
or more seals configured to engage with a polished bore receptacle of the choke landing nipple.
Element 9: wherein the outer housing includes two or more outer housing openings extending
through an outer housing sidewall thickness and the bore flow management actuator includes
two or more bore flow management openings extending through a bore flow management
actuator sidewall thickness. Element 10: wherein the actuator is configured to move the one or
more landing nipple magnets from the first landing nipple magnet state to the second landing
nipple magnet state, and further including a power spring located in the isolated chamber and
coupled to the one or more landing nipple magnets, the power spring configured to return the one
or more landing nipple magnets from the second landing nipple magnet state to the first landing
nipple magnet state. Element 11: wherein the actuator is a first actuator configured to move the
one or more landing nipple magnets from the first landing nipple magnet state to the second
landing nipple magnet state, and further including a second actuator positioned within the
isolated chamber and configured to return the one or more landing nipple magnets from the
second landing nipple magnet state to the first landing nipple magnet state. Element 12: wherein
the actuator is a single actuator configured to move the one or more landing nipple magnets from
the first landing nipple magnet state to the second landing nipple magnet state and return the one
or more landing nipple magnets from the second landing nipple magnet state to the first landing
nipple magnet state. Element 13: further including a polished bore receptacle located proximate
the second end, the polished bore receptacle configured to engage with a seal of a retrievable
choke insert. Element 14: further including actuating the actuator to move the landing nipple

magnets from a first landing nipple magnet state to a second landing nipple state and in turn
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move the one or more choke magnets from a first choke insert magnet state to a second choke
insert magnet state and in turn move the bore flow management actuator to at least partially align
the one or more bore flow management openings and the one or more outer housing openings.
Element 15: further including removing the retrievable choke insert from within the choke
landing nipple, and then inserting a replacement retrievable choke insert within the choke
landing nipple. Element 16: wherein the inserting and the removing including using a wireline,
coiled tubing or a wellbore tractor to replace and remove. Element 17: wherein the inserting the
retrievable choke insert within the choke landing nipple includes inserting the retrievable choke
insert within the choke landing nipple in a single downhole trip. FElement 18: wherein the
inserting the retrievable choke insert within the choke landing nipple includes inserting the
retrievable choke insert within the choke landing nipple in two downhole trips.

[0078] Those skilled in the art to which this application relates will appreciate that other and
further additions, deletions, substitutions and modifications may be made to the described

embodiments.
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CONCLUSIES

Recupereerbaar smoorspoelinzetstuk, omvattende:

een buitenste behuizing, omvattende een centrale boring die zich axiaal
uitstrekt doorheen de buitenste behuizing, een open uiteinde, een gesloten
uiteinde, en één of meer buitenste behuizingopeningen die zich uitstrekken door
een zijwanddikte van de buitenste behuizing;

een boorstroombeheersactuator, gelegen in de centrale boring, waarbij de
boorstroombeheersactuator één of meer boorstroombeheersopeningen heeft die
zich uitstrekken doorheen een zijwanddikte van een boorstroombeheersactuator,
waarbij de boorstroombeheersactuator bedienbaar is om ondergrondse
productiefluida daar doorheen te transporteren; en

één of meer smoorspoelinzetmagneten, gekoppeld aan de
boorstroombeheersactuator, waarbij de één of meer smoorspoelinzetmagneten
geconfigureerd zijn om magnetisch te koppelen met één of meer
landingsnippelmagneten van een smoorspoellandingsnippel om de
boorstroombeheersactuator te verschuiven en de één of meer
boorstroombeheeropeningen te bewegen ten opzichte van de één of meer
buitenste behuizingsopeningen om een hoeveelheid van het ondergrondse

productiefluidum te regelen dat de boorstroombeheeractuator binnenkomt.

Recupereerbaar smoorspoelinzetstuk volgens conclusie 1, verder omvattende een

landingsnippelvergrendelingskenmerk.

Recupereerbaar smoorspoelinzetstuk volgens conclusie 2, waarbij het
fandingsnippelvergrendelingskenmerk een schuifhuls en één of meer
vergrendelingskenmerken omvat, waarbij de één of meer
vergrendelingskenmerken geconfigureerd zijn om aan te grijpen met één of meer

grendelprofielen in de smoorspoellandingsnippel.

Recupereerbaar smoorspoelinzetstuk volgens conclusie 3, waarbij de schuifhuls
geconfigureerd is om te verschuiven om de één of meer

vergrendelingskenmerken te bewegen van een radiaal ingetrokken toestand naar
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een radiaal uitgeschoven toestand om aan te grijpen met de één of meer

grendelprofielen in de smoorspoeliandingsnippel.

Recupereerbaar smoorspoelinzetstuk volgens conclusie 3, waarbij de buitenste
behuizing de boorstroomregelactuator geheel omgeeft en koppelt aan ten minste

een gedeelte van het landingsnippelvergrendelingskenmerk.

Recupereerbaar smoorspoelinzetstuk volgens conclusie 5, waarbij het
landingsnippelvergrendelingskenmerk verschuifbaar bevestigd is aan de

boorstroombeheersactuator.

Recupereerbaar smoorspoelinzetstuk volgens conclusie 5, waarbij de één of meer
vergrendelingskenmerken geconfigureerd zijn om zich doorheen de buitenste
behuizing uit te strekken om aan te grijpen met de één of meer grendelprofielen

in de smoorspoellandingsnippel.

Recupereerbaar smoorspoelinzetstuk volgens conclusie 3, waarbij het
landingsnippelvergrendelingskenmerk en de boorstroombeheersactuator

afzonderlijke en verschillende kenmerken zijn.

Recupereerbaar smoorspoelinzetstuk volgens conclusie 1, verder omvattende één
of meer afdichtingen die radiaal rondom de buitenste behuizing gelegen zijn,
waarbij de één of meer afdichtingen geconfigureerd zijn om aan te grijpen met

een gepolijste boringhouder van de smoorspoellandingsnippel.

Recupereerbaar smoorspoelinzetstuk volgens conclusie 1, waarbij de buitenste
behuizing twee of meer buitenste behuizingsopeningen omvat die zich uitstrekken
doorheen een zijwanddikte van de buitenste behuizing en de
boorstroombeheersactuator twee of meer boorstroombeheeropeningen omvat
die zich uitstrekken doorheen een zijwanddikte van een

boorstroombeheersactuator.

Smoorspoellandingsnippel, omvattende:
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een behuizing met een doorgang die zich uitstrekt van een eerste uiteinde
naar een tweede uiteinde daarvan;

een geisoleerde kamer, gelegen in een zijwand van de behuizing;

een actuator, gepositioneerd binnenin de geisoleerde kamer; en

één of meer landingsnippelmagneten, gekoppeld aan de actuator binnenin
de geisoleerde kamer, waarbij de één of meer landingsnippelmagneten
geconfigureerd zijn om te bewegen van een eerste
landingsnippelmagneettoestand naar een tweede
landingsnippelmagneettoestand wanneer de actuator heweegt van een eerste
actuatortoestand naar een tweede actuatortoestand, waarbij de één of meer
fandingsnippelmagneten geconfigureerd zijn om magnetisch gekoppeld te zijn aan

één of meer smoorspoelinzetmagneten, gelegen in de doorgang.

Smoorspoellandingsnippel volgens conclusie 11, waarbij de actuator
geconfigureerd is om de één of meer landingsnippelmagneten te bewegen van de
eerste landingsnippelmagneettoestand naar de tweede
landingsnippelmagneettoestand, en verder omvattende een krachtveer, gelegen
in de geisoleerde kamer en gekoppeld aan de één of meer
landingsnippelmagneten, waarbij de krachtveer geconfigureerd is om de één of
meer landingsnippelmagneten terug te brengen van de tweede

landingsnippelmagneettoestand naar de eerste landingsnippelmagneettoestand.

Smoorspoellandingsnippel volgens conclusie 11, waarbij de actuator een eerste
actuator is, geconfigureerd is om de één of meer landingsnippelmagneten te
bewegen van de eerste landingsnippelmagneettoestand naar de tweede
fandingsnippelmagneettoestand, en verder een tweede actuator omvat,
gepositioneerd binnenin de geisoleerde kamer en geconfigureerd om de één of
meer landingsnippelmagneten terug te brengen van de tweede

landingsnippeimagneettoestand naar de eerste landingsnippelmagneettoestand.

Smoorspoellandingsnippel voigens conclusie 11, waarbij de actuator een enkele
actuator is, geconfigureerd om de één of meer landingsnippelmagneten te

bewegen van de eerste landingsnippelmagneettoestand naar de tweede
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landingsnippelmagneettoestand en de één of meer landingsnippelmagneten terug
te brengen van de tweede landingsnippelmagneettoestand naar de eerste

landingsnippelmagneettoestand.

Smoorspoellandingsnippel volgens conclusie 11, verder omvattende een
gepolijste boringhouder, gelegen nabij het tweede uiteinde, waarbij de gepolijste
boringhouder geconfigureerd is om aan te grijpen met een afdichting van een

recupereerbaar smoorspoelinzetstuk.

Putsysteem, omvattende:
een boorput die zich uitstrekt doorheen één of meer ondergrondse
formaties;
productiebuizen, gelegen in de boorput;
een ondergrondse smoorspoel, gelegen in lijn met de productiebuizen,
waarbij de ondergrondse smoorspoel omvat:
een smoorspoellandingsnippel, waarbij de smoorspoellandingsnippel
omvat;
een behuizing met een doorgang die zich uitstrekt van een eerste
uiteinde naar een tweede uiteinde daarvan;
een geisoleerde kamer, gelegen in de behuizing;
een actuator, gepositioneerd binnenin de geisoleerde kamer; en
één of meer landingsnippelmagneten, gekoppeld aan de actuator in
de geisoleerde kamer, waarbij de één of meer landingsnippelmagneten
geconfigureerd zijn om te bewegen van een eerste
fandingsnippelmagneettoestand naar een tweede
landingsnippelmagneettoestand wanneer de actuator beweegt van een
eerste actuatortoestand naar een tweede actuatortoestand; en
een recupereerbaar smoorspoelinzetstuk, gelegen in de
smoorspoellandingsnippel, waarbij het recupereerbare smoorspoelinzetstuk
omvat:
een buitenste behuizing, omvattende een centrale boring die zich

axiaal uitstrekt doorheen de buitenste behuizing, een open uiteinde, een
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gesioten uiteinde, en één of meer buitenste behuizingopeningen die zich
uitstrekken door een zijwanddikte van de buitenste behuizing;

een boorstroombeheersactuator, gelegen in de centrale boring,
waarbij de boorstroombeheersactuator één of meer
boorstroombeheeropeningen heeft die zich uitstrekken doorheen een
zijwanddikte van een boorstroombeheersactuator, waarbij de
boorstroombeheersactuator bedienbaar is om ondergrondse
productiefluida daar doorheen te transporteren; en

één of meer smoorspoelinzetmagneten, gekoppeld aan de
boorstroombeheeractuator, waarbij de één of meer
smoorspoelinzetmagneten magnetisch gekoppeld zijn met de één of meer
landingsnippelmagneten van de smoorspoellandingsnippel om de
boorstroombeheersactuator te verschuiven en de één of meer
boorstroombeheeropeningen te bewegen ten opzichte van de één of meer
buitenste behuizingsopeningen om een hoeveelheid van het ondergrondse
productiefluidum te regelen dat de boorstroombeheeractuator

binnenkomt.

Putsysteem volgens conclusie 16, verder omvattende een

tandingsnippelvergrendelingskenmerk.

Putsysteem volgens conclusie 17, waarbij het
landingsnippelvergrendelingskenmerk een schuifhuls en één of meer
vergrendelingskenmerken omvat, waarbij de één of meer
vergrendelingskenmerken geconfigureerd zijn om aan te grijpen met één of meer

grendelprofielen in de smoorspoellandingsnippel.

Putsysteem volgens conclusie 18, waarbij de schuifhuls geconfigureerd is om te
verschuiven om de één of meer vergrendelingselementen te bewegen van een
radiaal ingetrokken toestand naar een radiaal uitgeschoven toestand om aan te

grijpen met de één of meer grendelprofielen in de smoorspoellandingsnippel.



10

15

20

25

30

20.

21

22

23.

24,

25,

26.

32

Putsysteem volgens conclusie 18, waarbij de huitenste behuizing de
boorstroombeheersactuator geheel omgeeft en koppelt aan ten minste een

gedeelte van het landingsnippelvergrendelingskenmerk en dit omgeeft.

Putsysteem volgens conclusie 20, waarbij het
landingsnippelvergrendelingskenmerk verschuifbaar bevestigd is aan de

boorstroombeheersactuator.

Putsysteem volgens conclusie 20, waarbij de één of meer
vergrendelingskenmerken geconfigureerd zijn om zich uit te strekken doorheen
de buitenste behuizing om aan te grijpen met de één of meer grendelprofielen in

de smoorspoellandingsnippel.

Putsysteem volgens conclusie 18, waarbij het
landingsnippelvergrendelingskenmerk en de boorstroombeheersactuator

afzonderlijke en verschillende kenmerken zijn.

Putsysteem volgens conclusie 16, verder omvattende één of meer afdichtingen
die radiaal rondom de buitenste behuizing gelegen zijn, waarbij de één of meer
afdichtingen geconfigureerd zijn om aan te grijpen op een gepolijste boringhouder

van de smoorspoellandingsnippel.

Putsysteem volgens conclusie 16, waarbij de buitenste behuizing twee of meer
buitenste behuizingsopeningen omvat die zich uitstrekken doorheen een
zijwanddikte van de buitenste behuizing en de boorstroombeheersactuator twee
of meer boorstroombeheersopeningen omvat die zich uitstrekken doorheen een

zijwanddikte van een boorstroombeheersactuator.

Putsysteem volgens conclusie 16, waarbij de actuator geconfigureerd is om de
één of meer landingsnippelmagneten te bewegen van de eerste
landingsnippeimagneettoestand naar de tweede landingsnippelmagneettoestand,
en verder omvattende een krachtveer, gelegen in de geisoleerde kamer en

gekoppeld aan de één of meer landingsnippelmagneten, waarbij de krachtveer
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geconfigureerd is om de één of meer landingsnippelmagneten terug te brengen
van de tweede landingsnippelmagneettoestand naar de eerste

landingsnippelmagneettoestand.

Putsysteem volgens conclusie 16, waarbij de actuator een eerste actuator is,
geconfigureerd om de één of meer landingsnippelmagneten te bewegen van de
eerste landingsnippelmagneettoestand naar de tweede
landingsnippelmagneettoestand, en verder omvattende een tweede actuator,
gelegen in de geisoleerde kamer en gekoppeld aan de één of meer
landingsnippelmagneten, waarbij de tweede actuator geconfigureerd is om de
één of meer landingsnippelmagneten terug te brengen van de tweede

landingsnippelmagneettoestand naar de eerste landingsnippelmagneettoestand.

Putsysteem volgens conclusie 16, waarbij de actuator een enkele actuator is,
geconfigureerd om de één of meer landingsnippelmagneten te bewegen van de
eerste landingsnippelmagneettoestand naar de tweede
landingsnippelmagneettoestand en de één of meer landingsnippelmagneten terug
te brengen van de tweede landingsnippelmagneettoestand naar de eerste

landingsnippelmagneettoestand.

Werkwijze voor het samenstellen en bedienen van een ondergrondse smoorspoel,
omvattende:
het positioneren van een smoorspoellandingsnippel, gelegen in lijn met
productiebuizen in een boorput, waarbij de smoorspoellandingsnippel omvat:
een behuizing met een doorgang die zich uitstrekt van een eerste
uiteinde naar een tweede uiteinde daarvan;
een geisoleerde kamer, gelegen in de behuizing;
een actuator, gepositioneerd binnenin de geisoleerde kamer; en
één of meer landingsnippelmagneten, gekoppeld aan de actuator
binnenin de geisoleerde kamer, waarbij de één of meer
landingsnippelmagneten geconfigureerd zijn om te bewegen van een eerste

landingsnippelmagneettoestand naar een tweede
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fandingsnippelmagneettoestand wanneer de actuator beweegt van een
eerste actuatortoestand naar een tweede actuatortoestand; en
het inbrengen van een recupereerbaar smoorspoelinzetstuk in de
smoorspoellandingsnippel, gelegen in de boorput, waarbij het recupereerbaar
smoorspoelinzetstuk omvat:

een buitenste behuizing, omvattende een centrale boring die zich
axiaal uitstrekt doorheen de buitenste behuizing een open uiteinde, een
gesloten uiteinde, en één of meer buitenste behuizingopeningen die zich
uitstrekken doorheen een zijwanddikte van de buitenste behuizing;

een boorstroombeheersactuator, gelegen in de centrale boring,
waarbij de boorstroombeheersactuator één of meer
boorstroombeheeropeningen heeft die zich uitstrekken door een
zijwanddikte van een boorstroombeheersactuator, waarbij de
boorstroombeheersactuator bedienbaar is om ondergrondse
productiefluida daar doorheen te transporteren; en

één of meer smoorspoelinzetmagneten, gekoppeld aan de
boorstroombeheeractuator, waarbij de één of meer
smoorspoelinzetmagneten magnetisch gekoppeld zijn met de één of meer
fandingsnippelmagneten van de smoorspoellandingsnippel om de
boorstroombeheersactuator te verschuiven en de één of meer
boorstroombeheeropeningen te bewegen ten opzichte van de één of meer
buitenste behuizingsopeningen om een hoeveelheid van het ondergrondse
productiefluidum te regelen dat de boorstroombeheeractuator

binnenkomt.

Werkwijze volgens conclusie 29, verder omvattende het bedienen van de actuator
om de landingsnippelmagneten te bewegen van een eerste
fandingsnippelmagneettoestand naar een tweede
fandingsnippeimagneettoestand en op hun beurt de één of meer
smoorspoelmagneten te bewegen vanuit een eerste
smoorspoelinzetmagneetitoestand naar een tweede
smoorspoelinzetmagneettoestand en op hun beurt de

boorstroombeheersactuator te bewegen om de één of meer
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boorstroombeheeropeningen en de één of meer buitenste behuizingsopeningen

ten minste gedeeltelijk uit te lijnen.

Werkwijze volgens conclusie 29, verder omvattende het verwijderen van het
recupereerbare smoorspoelinzetstuk uit de smoorspoelaansluitnippel, en
vervolgens het inbrengen van een vervangend recupereerbaar

smoorspoelinzetstuk in de smoorspoelaansiuitnippel.

Werkwijze volgens conclusie 31, waarbij het inbrengen en verwijderen het gebruik
omvat van een draadlijn, spiraalbuis of een boorputtrekker voor het vervangen en

verwijderen,

Werkwijze volgens conclusie 29, waarbij het inbrengen van het recupereerbare
smoorspoelinzetstuk in de smoorspoellandingsnippel omvat het inbrengen van
het recupereerbare smoorspoelinzetstuk in de smoorlandingsnippel in een enkele

trip benedenwaarts in het boorgat.

Werkwijze volgens conclusie 29, waarbij het inbrengen van het recupereerbare
smoorspoelinzetstuk in de smoorlandingsnippel omvat het inbrengen van het
recupereerbare smoorspoelinzetstuk in de smoorlandingsnippel in twee trips

benedenwaarts in het boorgat.
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Deze schriftelijke opinie bevat een toelichting op de volgende onderdelen:

Onderdeel | Basis van de schriftelijke opinie

Onderdeel Il Voorrang

Onderdeel Il Vaststelling nieuwheid, inventiviteit en industriéle toepasbaarheid niet mogelijk
Onderdeel IV De aanvraag heeft betrekking op meer dan één uitvinding

Onderdeel V. Gemotiveerde verklaring ten aanzien van nieuwheid, inventiviteit en
industriéle toepasbaarheid

Onderdeel VI Andere geciteerde documenten
Onderdeel VII Overige gebreken
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Onderdeel VIII Overige opmerkingen
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Onderdeel | Basis van de Schriftelijke Opinie

. Deze schriftelijke opinie is opgesteld op basis van de meest recente conclusies ingediend voor aanvang van het
onderzoek.

. Deze motivering is opgesteld, met betrekking tot nucleotide- en/of aminozuursequenties die genoemd
worden in de aanvraag, op basis van een sequentielijst die:

a. L0 is opgenomen in de aanvraag zoals deze oorspronkelijk is ingediend
b. L0 aangeleverd is na de indieningsdatum ten behoeve van het onderzoek
O en vergezeld ging van een verklaring dat de sequentielijst niet meer informatie bevat dan

de aanvraag zoals deze oorspronkelijk is ingediend.

. 0 Deze motivering is opgesteld, met betrekking tot nucleotide- en/of aminozuursequenties die genoemd
worden in de aanvraag, voor zover een zinvolle motivering gevormd kon worden zonder een sequentielijst
die voldeed aan WIPO standaard ST.26.

. Overige opmerkingen:

Onderdeel V Gemotiveerde verklaring ten aanzien van nieuwheid, inventiviteit en industriéle
toepasbaarheid

. Verklaring

Nieuwheid Ja: Conclusies 1-10, 12-34
Nee: Conclusies 11

Inventiviteit Ja: Conclusies 1-10, 12-34
Nee: Conclusies 11

Industriéle toepasbaarheid Ja:  Conclusies 1-34

Nee: Conclusies

. Citaties en toelichting:

Zie aparte bladzijde

Onderdeel VII Overige gebreken

De volgende gebreken in de vorm of inhoud van de aanvraag zijn opgemerkt:

Zie aparte bladzijde
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Onderdeel VIII Overige opmerkingen

De volgende opmerkingen met betrekking tot de duidelijkheid van de conclusies, beschrijving, en figuren, of met
betrekking tot de vraag of de conclusies nawerkbaar zijn, worden gemaakt:

Zie aparte bladzijde
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1.1

1.2
1.2.1

Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Reference is made to the following documents:

D1 WO 2020/041056 A1 (HALLIBURTON ENERGY SERVICES INC
[US]) 27 februari 2020 (2020-02-27)

D2 US 2014/060803 A1 (GANO JOHN C [US]) 6 maart 2014
(2014-03-06)

D3 WO 2015/016859 A1 (HALLIBURTON ENERGY SERV INC [US]) 5
februari 2015 (2015-02-05)

Novelty and Inventive Step
Independent Claim 11

The present application does not meet the criteria of patentability, because the
subject-matter of claim 1 is not new.

Document D1 discloses the subject-matter of claim 1 (the references in
parentheses applying to this document):

Choke landing nipple, comprising:

a housing {228} having a passage extending from a first end to a second end
thereof {figure 28};

an insulated chamber {not showr} located within the housing;
an actuator {£2%} positioned within the isolated chamber; and

the landing nipple magnets {238} coupled to the actuator {Z2Z} within the
isolated chamber, the one or more landing nipple magnets configured to move
from a first landing nipple magnet state to a second landing nipple magnet state
when the actuator moves from a first actuator state to a second actuator state
(paragraph [0024]: "As flustraled, when sliding sieeve 222 is moved from the
first position o the second pasition, conngclor rod 236 and magnetic assembiy
238 may also be moved”}, the one or more landing nipple magnets configured
to be magnetically coupled to one or more choke insert magnets {£4{} located
in the passageway.

Form NL237-3 (separate sheet) (July 2006) (sheet 1)
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1.2.2

2.1

2.2

2.3

3.1
3.1.1

3.2

Claims 1 -10and 12 - 34

The features of claims 1 - 10 and 12 - 34 are neither known from, nor rendered
obvious by, the available prior art.

Re ltem VII
Certain defects in the application

Independent claims 1, 11, 16 and 29 are not in the two-part form, which in the
present case would be appropriate, with those features known in combination
from the prior art being placed in the preamble and the remaining features being
included in the characterising part.

The features of all the claims are not provided with reference signs placed in
parentheses.

The relevant background art disclosed in documents D1 to D3 is not mentioned
in the description, nor are these documents identified therein.

Re Item VliI
Certain observations on the application
Essential features

It is clear from the description in paragraph [0002] that the invention is related to
a well system. Since independent claim 1 does not contain this feature it does
not meet the requirement of clarity that any independent claim must contain all
the technical features essential to the definition of the invention.

Conciseness

The subject-matter of the invention has been drafted in two separate
independent claims, namely claims 1 for a "Retrievable choke insert' and claim
11 for an "Choke landing nipple". Both claims only describe parts of the
invention and, when being considered separately, do not allow the skilled
person to understand the functioning and required features of the proposed
device. In fact, both claims 1 and 11 should be merged to one independent
claim to clearly define the subject-matter for which protection is sought.

Form NL237-3 (separate sheet) (July 2006) (sheet 2)
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