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(57) Abstract: Provided is a safety valve. The safety valve, in one aspect, includes a valve body defining a central bore extending
axially through the valve body, a sliding sleeve disposed in the central bore, and a flow tube disposed relative to the sliding sleeve. The
safety valve, in this aspect, further includes a piston operable to transmit force to one or the other of the sliding sleeve or flow tube,
a valve closure mechanism disposed on a distal end of the valve body, and an activation channel coupling the piston and a pressure
downbhole of the valve closure mechanism for providing the force to the one or the other of the sliding sleeve or flow tube.
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INSERT SAFETY VALVE

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application claims the benefit of U.S. Provisional Application Serial No.
62/722,161, filed on August 23, 2018, entitled “ELECTRIC INSERT SAFETY VALVE,”

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

BACKGROUND

[0002] Operations performed and equipment utilized in conjunction with a subterranean
production well usually require a safety valve be set relatively deep in the production well to
circumvent potential production mishaps that can occur with the producing well. For example, a
safety valve may be set at a depth of 1,000 feet or more.

[0003] Most offshore hydrocarbon producing wells are required by law to include a
surface-controlled subsurface safety valve (SCSSV) located downhole in the production string to
shut off the flow of hydrocarbons in an emergency. These SCSSVs are usually set below the
mudline in offshore wells. Often it is desired to have an insert safety valve (e.g., wireline
retrievable safety valve) used in conjunction with the SCSSVs. What is needed in the art is an
improved safety valve, and in one embodiment an improved insert safety valve, that does not

encounter the problems of existing insert safety valves, as well as their use with existing

SCSSVs.
BRIEF DESCRIPTION
[0004] Reference is now made to the following descriptions taken in conjunction with the

accompanying drawings, in which:
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[0005] FIG. 1 illustrates a well system including an exemplary operating environment
that the apparatuses, systems and methods disclosed herein may be employed;

[0006] FIGs. 2A-2C illustrate one embodiment of an safety valve manufactured
according to the disclosure at a plurality of different operational positions;

[0007] FIGs. 3A-3B illustrate an alternative embodiment of a safety valve manufactured
according to the disclosure at a plurality of different operational positions; and

[0008] FIGs. 4A-4B illustrate an alternative embodiment of a safety valve manufactured

according to the disclosure at a plurality of different operational positions.

DETAILED DESCRIPTION

[0009] 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.

[0010] 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.

o
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[0011] 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.

[0012] Unless otherwise specified, use of the terms “up,” “upper,” “upward,” “uphole,”
“upstream,” or other like terms shall be construed as generally toward the surface of the well;
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.

[0013] Referring to FIG. 1, depicted is a perspective view of a well system 100 including
an exemplary operating environment that the apparatuses, systems and methods disclosed herein
may be employed. The well system 100 includes an offshore platform 110 connected to a safety
valve 120 (e.g., safety valve, insert safety valve, wireline retrievable safety valve, or a
combination of such) via electrical connection 130. An annulus 140 may be defined between the
wellbore 150 and a conduit 160 (e.g., production tubing). Wellhead 170 may provide a means to
hand off and seal conduit 160 against wellbore 150 and provide a profile to latch a subsea
blowout preventer to. Conduit 160 may be coupled to wellhead 170. Conduit 160 may be any
conduit such as a casing, liner, production tubing, or other tubulars disposed in a wellbore.
[0014] Although well system 100 is depicted in FIG. 1 as an offshore well, one of

ordinary skill should be able to adopt the teachings herein to any type of well system including
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onshore or offshore. Electrical connection 130 may extend into the wellbore 150 and may be
connected to the safety valve 120. Electrical connection 130 may provide power to an
electromagnet disposed within the safety valve 120. As will be described in further detail below,
power provided to the electromagnet may energize the electromagnet to hold components of the
safety valve 120 in place.

[0015] Referring to FIG. 2A, an example of a safety valve 200 is illustrated in a first
closed position. In the particular embodiment of FIG. 2A, the safety valve 200 is coupled to a
lock mandrel 280, and is positioned within a production string 290. For example, threads 282
may couple the safety valve to the lock mandrel 280. The production string 290, in one
embodiment, may form a portion of a SCSSV, among other possible downhole features (e.g.,
electric or otherwise). In the embodiment of FIG. 2A, the production string 290 includes a
landing sub 295 (e.g., landing nipple). In the first closed position, the sliding sleeve 222 and
flow tube 208 of the safety valve 200 are positioned such that sliding sleeve shoulder 218 and
flow tube shoulder 232 are in contact, and power spring 210 and nose spring 212 are fully
extended. In the first closed position, sliding sleeve 222 may be referred to as being in a first
position and flow tube 208 may be referred to as being in a first position.

[0016] Components of safety valve 200 may be disposed within valve body 224. Safety
valve 200 may be disposed in a wellbore as part of a wellbore completion string. The wellbore
may penetrate an oil and gas bearing subterranean formation such that oil and gas within the
subterranean formation may be produced. Lower section 202 may be directly exposed to
formation fluids and pressure by being in fluid communication with fluids present in the

wellbore. In accordance with one embodiment, the actuated safety valve 200 might be run down
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after the fact within a tubular of the SCSSV, much the same way a service tool might be run
(e.g., wireline deployed).

[0017] A valve closure mechanism 204 may isolate the lower section 202 from flow tube
208, which may prevent formation fluids and pressure from flowing into flow tube 208 when
valve closure mechanism 204 is in a closed position. Valve closure mechanism 204 may be any
type of valve such as a flapper type valve or a ball type valve. FIG. 2A illustrates the valve
closure mechanism 204 as being a flapper type valve. As will be illustrated in further detail
below, valve closure mechanism 204 may be actuated into an open position to allow formation
fluids to flow from lower section 202 through a flow path 214, defined by lower section 202, an
interior of a flow tube 208 and an interior of conduit 206 (e.g., in this embodiment formed as part
of the production string 290).

[0018] When the safety valve 200 is in the first closed position, no amount of differential
pressure across valve closure mechanism 204 will allow wellbore fluids to flow from lower
section 202 into flow path 214. In the instance that pressure is increased in conduit 206 above the
pressure in lower section 202, the valve closure mechanism 204 may open when the pressure in
conduit 206 is high enough to overcome a spring force from flapper spring 205. The orientation
of valve closure mechanism 204 may allow well treatment fluids to be pumped from a surface,
such as a wellhead, into lower section 202 and into the subterranean formation. Once pressure in
conduit 206 decreases, flapper spring 205 may cause valve closure mechanism 204 to return to
the closed position and flow from lower section 202 into flow path 214 may be prevented.
Should a pressure differential across valve closure mechanism 204 be reversed such that pressure

in lower section 202 is greater than a pressure in conduit 206, valve closure mechanism 204 may
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remain in a closed position and not allow fluids in the lower section 202 to flow into conduit
206.

[0019] The power spring 210 may be disposed between valve assembly 216 and sliding
sleeve shoulder 218. As illustrated in FIG. 2A, sliding sleeve shoulder 218 and flow tube
shoulder 232 may be in contact when safety valve 200 is in the first closed position. Power
spring 210 may provide a positive spring force against sliding sleeve shoulder 218 which may
keep flow tube 208 in the first position. Power spring 210 may also provide a positive spring
force to return flow tube 208 and sliding sleeve 222 to the first position from a second position as
will be explained below.

[0020] A nose spring 212 may be disposed between sliding sleeve assembly 230 and
flow tube shoulder 232. Sliding sleeve 222 and sliding sleeve assembly 230 may be fixedly
attached to allow sliding sleeve 222 to move when a force is applied to sliding sleeve assembly
230 from nose spring 212 or from piston 220. Nose spring 212 may provide a positive spring
force against sliding sleeve assembly 230 and flow tube shoulder 232 which may move flow tube
208 from a first position to a second position. Nose spring 212 may also provide a positive spring
force, which may move sliding sleeve 222 from the second position to the first position. The
above described components may be disposed within tubing 226 which may be fixedly attached
to valve assembly 216.

[0021] With reference to FIG. 2B, safety valve 200 is illustrated in a second closed
position. In the second closed position, sliding sleeve 222 may be displaced from the first
position to a second positon relatively closer in proximity to valve closure mechanism 204. Flow

tube 208 may translate downward until contacting valve closure mechanism.204. When the
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safety valve 200 is in the second closed position, both power spring 210 and nose spring 212
may be in a compressed state.

[0022] To move sliding sleeve 222 to the second position, differential pressure across
valve closure mechanism 204 may be increased by lowering pressure in conduit 206. Lowering
pressure in conduit 206 may cause fluid from lower section 202 to flow through activation
channel 228 defined between tubing 226 and valve body 224. There may be fluid communication
between activation channel 228 and piston 220, for example using a filter 229. Activation
channel 228 may allow fluid from lower section 202 to exert a pressure force on piston 220.
Piston 220 may transfer the force through sliding sleeve assembly 230, which may further
transfer the force into sliding sleeve shoulder 218. When the differential pressure across valve
closure mechanism 204 is increased the pressure force exerted on piston 220 may be increased.
When the differential pressure across valve closure mechanism 204 is increased beyond the
spring force provided by nose spring 212 and power spring 210, nose spring 212 and power
spring 210 may compress and allow sliding sleeve 222 to move into the second position and flow
tube 208 to contact valve closure mechanism 204. In the instance that lower section 202 is a non-
perforated section of pipe or where there is a plug in lower section 202 that prevents pressure
being transmitted from lower section 202 to piston 220, a pressure differential across valve
closure mechanism 204 may be induced through pipe swell.

[0023] In the second closed position, safety valve 200 remains safe as no fluids from
lower section 202 can flow into flow tube 208. In the second closed position no amount of
differential pressure across valve closure mechanism 204 should cause valve closure mechanism
204 to open to allow fluids from lower section 202 to flow into flow path 214. If pressure is

increased in conduit 206, sliding sleeve 222 may move back to the first position illustrated in
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FIG. 2A. Unlike conventional safety valves, which generally require a control line to supply
pressure to actuate a piston to move a sliding sleeve, safety valve 200 in certain embodiments
only requires pressure supplied by the wellbore fluids in lower section 202 to move the sliding
sleeve 222.

[0024] With continued reference to FIG. 2B, connector rod 236 may be fixedly attached
to sliding sleeve assembly 230 and magnetic assembly 238. The magnetic assembly 238 may
comprise a variety of different magnets and remain within the purview of the disclosure. In one
embodiment, however, the magnetic assembly 238 is a permanent magnet, and in yet a further
embodiment, the magnetic assembly 238 comprises a permanent magnet comprising SmCo. In
another embodiment, the magnetic assembly 238 comprises a ferromagnetic material. In yet
another embodiment, the magnetic assembly 238 has no electrical parts. As illustrated, when
sliding sleeve 222 is moved from the first position to the second position, connector rod 236 and
magnetic assembly 238 may also be moved. At a time before, between, or after sliding sleeve
222 is allowed to come to the second position, an electromagnetic assembly 240 in the
production string 290 may be powered on. Powering electromagnetic assembly 240 may cause
the magnetic assembly 238 or another magnetic part of safety valve 200 to become fixed in place
with the electromagnetic assembly 240. The magnetic assembly 238 may be attached to sliding
sleeve assembly 230 through connector rod 236, thus when magnetic assembly 238 is fixed in
place, sliding sleeve assembly 230 and sliding sleeve 222 may also become fixed in place.
Powering electromagnetic assembly 240 may cause sliding sleeve 222 to become fixed in the
second position. Electromagnets may provide a means to hold sliding sleeve 222 at any well

depth. Hydraulic systems used in previous wellbore safety valves require control and balance
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lines to actuate and hold a valve open. Hydraulic systems may have limitations on operational
depth whereas electromagnets may not face the same challenges.

[0025] In the embodiment illustrated in FIG. 2B, the electromagnetic assembly 240 may
form a portion of the production string 290, or alternatively form a portion of a SCSSV. For
example, in the embodiment of FIGs. 2A through 2C, the electromagnetic assembly 240 is
located in the landing sub 295. According to this embodiment, the electromagnetic assembly
240 is permanent, and thus fixed in place. Moreover, in one embodiment, the electromagnetic
assembly 240 does not include any moving parts. Accordingly, it is the magnetic assembly 238
that forms a portion of the safety valve 200 that moves. In such an example where the
electromagnetic assembly 240 forms a portion of a SCSSV, the safety valve 200 might act as a
secondary or backup safety valve. In such a configuration, the safety valve 200 might be
lowered downhole using wireline, coil tubing, or another semi-permanent method. In the
embodiment shown, the safety valve 200, and more specially the lock mandrel 280, seats within
a profile 298 in the landing sub 295.

[0026] While an electromagnetic assembly 240, and related magnetic assembly 238 have
been illustrated and described with respect to FIG. 2B, other embodiments may exist wherein
another type of electric assembly could be used. For example, in another embodiment, an
electric solenoid and a pin could be used to electrically fix the features of the safety valve 200 to
the features of the production string 290. Accordingly, the present disclosure should not be
limited to any specific type of coupling mechanism.

[0027] With reference to FIG. 2C, safety valve 200 is illustrated in an open position.
When safety valve 200 is in the open position, sliding sleeve 222 may be fixed in place in the

second position as in FIG. 2B through the force provided by electromagnetic assembly 240 and
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magnetic assembly 238, the force being transferred through connector rod 236 to sliding sleeve
assembly 230. Flow tube 208 is illustrated as being axially shifted from the first position
illustrated in FIGs. 2A and 2B to a second position in FIG. 2C. When flow tube 208 is in the
second position, flow tube shoulder 232 and sliding sleeve shoulder 218 may be in contact and
flow tube 208 may have displaced valve closure mechanism 204 into an open position. Nose
spring 212 may be in an uncompressed state while power spring 210 may be in a compressed
state.

[0028] Flow tube 208 may be moved from the first position to the second position when
sliding sleeve 222 is fixed in place in the second position. When sliding sleeve 222 is fixed in the
second position, nose spring 212 may provide a positive spring force against flow tube shoulder
232 and sliding sleeve assembly 230. The positive spring force from nose spring 212 may be
transferred through flow tube 208 into valve closure mechanism 204. In the instance where the
positive spring force from nose spring 212 is greater than the differential pressure across valve
closure mechanism 204, nose spring 212 may extend and move flow tube 208 into the second
position. Alternatively, if the positive spring force from nose spring 212 is not greater than the
differential pressure across valve closure mechanism 204, pressure in conduit 206 may be
increased until the pressure in conduit 206 and positive spring force from nose spring 212
overcome the differential pressure across valve closure mechanism 204. The positive spring
force from nose spring 212 may then move flow tube 208 into the second position. When flow
tube 208 is in the second position, fluids such as oil and gas in lower section 202 may be able to
flow into flow path 214 and to a surface of the well bore such as to a wellhead. Safety valve 200
may remain in the open position with sliding sleeve 222 in the second position and flow tube 208

in the second position as long as electromagnetic assembly 240 remains powered on.

-10-
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[0029] Safety valve 200 may be moved to the first closed position as illustrated in FIG.
2A by powering off electromagnetic assembly 240. As previously discussed, electromagnetic
assembly 240 and magnetic assembly 238 may fix sliding sleeve assembly 230 in place in the
second position when the electromagnetic assembly 240 remains powered on. When
electromagnetic assembly 240 is powered off, sliding sleeve assembly 230 may no longer be
fixed in place. Power spring 210 may provide a positive spring force against valve assembly 216,
sliding sleeve shoulder 218, and flow tube shoulder 232 through contact between sliding sleeve
shoulder 218 and flow tube shoulder 232. Positive spring force from power spring 210 may
axially displace sliding sleeve 222 to the first position and flow tube 208 to the first position,
thereby returning safety valve 200 to the first closed position illustrated in FIG. 2A. Positive
spring force from power spring 210 may axially displace magnetic assembly 238 to the position
illustrated in FIG. 2A by transmitting the positive spring force through connector rod 236.
[0030] Turning briefly to FIGs. 3A and 3B, illustrated is an alternative embodiment of an
safety valve 300 placed within a production string 390 according to the disclosure. The safety
valve 300 is similar in many respects to the safety valve 200 of FIGs. 2A through 2C.
Accordingly, like reference numerals may be used to indicate similar, if not identical, features.
The view of FIG. 3A may be similar to the view of FIG. 2A, whereas the view of FIG. 3B may
be similar to the view of FIG. 2B.

[0031] The embodiment shown in FIGs. 2A through 2C implies an electromagnetic
assembly 240 with a dedicated electric control line from the surface; e.g. from the wellhead
(WH)/Christmas tree (XT). It is further implied that additional electric downhole features, such
as an electric SCSSV (e.g., if used) have their own dedicated electric control lines, e.g. one or

more, but typically two, that do not interact with the dedicated electric control line coupled to the
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electromagnetic assembly 240. This implies three (e.g., or more) electric control lines extending
down from the WH/XT to the electromagnetic assembly 240 and the additional downhole
electric features, along with their respective hardware and tubing hanger penetrations.

[0032] In order to reduce the number of electric control lines, tubing hanger penetrations,
etc., one or more of the electric safety valve control lines can be used to provide power to the
electromagnetic assembly 240 and the additional downhole electric features. This can be
accomplished by including a control module 310 adjacent the electromagnetic assembly 240,
either uphole or downhole of the electromagnetic assembly 240. In this configuration, a first
electric control line 320 would enter the control module 310 from uphole, and then a second
electric control line 330 would then exit the control module 310 and extend downhole to the
additional electric downhole features, such as the electric SCSSV. In this embodiment, the
control module 310 routes power to the electromagnetic assembly 240 and/or the additional
downhole electric features. The control module 310 also provides a means of disconnecting the
electricity to the additional downhole electric features in the event of a failure of the additional
downhole electric features. For example, if the additional downhole electric feature were an
electric SCSSV, if the electric SCSSV were to fail the control module 310 could be used to
disconnect power thereto, such that if necessary all the power could be focused with the
electromagnetic assembly 240.

[0033] With reference to FIGs. 3A and 3B, the control module 310 is located uphole of
the electromagnetic assembly 240, and thus the power first enters the control module 310. In this
configuration, when the additional downhole electric feature is functioning normally electricity is
directed to the additional downhole electric feature and not to the electromagnetic assembly 240.

In the event the additional downhole electric feature fails, the control module 310 directs the

-12-
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electricity to the electromagnetic assembly 240 and not to the additional downhole electric
feature.

[0034] Turning briefly to FIGs. 4A and 4B, illustrated is an alternative embodiment of an
safety valve 400 according to the disclosure. In this embodiment, the control module 410 is
located downhole of the electromagnetic assembly 240, and thus the power first enters the
electromagnetic assembly 240. In this configuration, a first electric control line 420 would enter
the electromagnetic assembly 240, power would travel through the electromagnetic assembly
240 to the control module 410, and then a second electric control line 430 would then exit the
control module 410 and extend downhole to the additional electric downhole features, such as
the electric SCSSV. According to this embodiment, and for simplicity in the design, the system
may be configured so that electricity always flows through the electromagnetic assembly 240.
[0035] A process control system may be utilized to monitor and control production of
formation fluids from a well where the safety valve is disposed. A process control system may
comprise components such as flowmeters, pressure transducers, pumps, power systems, and
associated controls system for each. The process control system may provide power to the safety
valve to turn on and off the electromagnetic assembly therein. The electromagnetic assembly
may be designed to run off any power source such as alternating current ("A/C") or direct current
("D/C"). The process control system may allow an operator to open the safety valve by the
methods described above by using the pump to reduce pressure, powering the electromagnetic
assembly, and using the pump to increase pressure. Wellbore fluid pressures and flow rates may
be monitored by the process control system to ensure safe operating conditions and that the
production process does not exceed safety limitations. Should a problem occur such as an

overpressure event, the process control system may detect the problem and automatically cut
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power to the safety valve. As discussed above, cutting power to the safety valve may cause the
safety valve to automatically close thereby containing pressures and fluids.
[0036] Aspects disclosed herein include:

A. A safety valve, including: a valve body defining a central bore extending axially
through the valve body; a sliding sleeve disposed in the central bore; a flow tube disposed
relative to the sliding sleeve; a piston operable to transmit force to one or the other of the sliding
sleeve or flow tube; a valve closure mechanism disposed on a distal end of the valve body; and
an activation channel coupling the piston and a pressure downhole of the valve closure
mechanism for providing the force to the one or the other of the sliding sleeve or flow tube.

B. A well system, including: a production string having a production string central bore
located in a wellbore; a safety valve positioned within the production string central bore, the
safety valve including 1) a valve body defining a central bore extending axially through the valve
body, 2) a sliding sleeve disposed in the central bore, 3) a flow tube disposed relative to the
sliding sleeve, 4) a piston operable to transmit force to one or the other of the sliding sleeve or
flow tube, 5) a valve closure mechanism disposed on a distal end of the valve body, and 6) an
activation channel coupling the piston and a pressure in the production string downhole of the
valve closure mechanism for providing the force to the one or the other of the sliding sleeve or
flow tube.

C. A method for operating a well system, including: positioning a production string
having a production string central bore in a wellbore; positioning a safety valve within the
production string central bore, the safety valve including 1) a valve body defining a central bore
extending axially through the valve body, 2) a sliding sleeve disposed in the central bore, 3) a

flow tube disposed relative to the sliding sleeve, 4) a piston operable to transmit force to one or
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the other of the sliding sleeve or flow tube, 5) a valve closure mechanism disposed on a distal
end of the valve body, and 6) an activation channel coupling the piston and a pressure in the
production string downhole of the valve closure mechanism for providing the force to the one or
the other of the sliding sleeve or flow tube; applying downhole pressure from the production
string below the valve closure mechanism to the piston via the activation channel to move the
piston and assist in opening the safety valve.

[0037] Aspects A, B, and C may have one or more of the following additional elements
in combination: Element 1: wherein the activation channel couples the piston and the pressure
downhole of the valve closure mechanism through the valve body. Element 2: wherein at least a
portion of the activation channel comprises an annulus between the valve body and tubing
disposed thereabout. Element 3: wherein the tubing is production tubing. Element 4: wherein
the tubing is a portion of a surface-controlled subsurface safety valve. Element 5: further
including a magnetic assembly movable with the sliding sleeve or flow tube, the magnetic
assembly operable to couple to a fixed electromagnetic assembly in tubing disposed thereabout
to prevent the sliding sleeve or flow tube from moving. Element 6: wherein the magnetic
assembly comprises a ferromagnetic material. Element 7: wherein the valve body defines a
portion of an insert safety valve, and further wherein no power is routed to the insert safety
valve. Element 8: wherein the production string includes a surface-controlled subsurface safety
valve, and further wherein the at least a portion of the activation channel comprises an annulus
between the valve body and the surface-controlled subsurface safety valve. Element 9: wherein
the production string has a fixed electromagnetic assembly coupled thereto, and further wherein
the safety valve includes a magnetic assembly movable with the sliding sleeve or flow tube, the

magnetic assembly operable to couple to the fixed electromagnetic assembly to prevent the
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sliding sleeve or flow tube from moving. Element 10: wherein power is routed to the fixed
electromagnetic assembly but no power is routed to the safety valve. Element 11: wherein the
production string additionally includes a fixed electromagnetic assembly coupled thereto, and
further wherein the safety valve includes a magnetic assembly movable with the sliding sleeve or
flow tube, the magnetic assembly operable to couple to the fixed electromagnetic assembly to
prevent the sliding sleeve or flow tube from moving uphole. Element 12: further including
energizing the fixed electromagnetic assembly to fix the magnetic assembly to the fixed
electromagnetic assembly to prevent the sliding sleeve or flow tube from moving uphole.
Element 13: further including equalizing a pressure across the valve closure mechanism after
energizing the fixed electromagnetic assembly, thereby allowing the flow tube to open and
extend past the valve closure mechanism. Element 14: further including cutting power to the
energized fixed electromagnetic assembly, thereby causing the flow tube to move uphole past the
valve closure mechanism and close the safety valve.

[0038] 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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WHAT IS CLAIMED IS:
1. A safety valve, comprising:
a valve body defining a central bore extending axially through the valve body;
a sliding sleeve disposed in the central bore;
a flow tube disposed relative to the sliding sleeve;
a piston operable to transmit force to one or the other of the sliding sleeve or flow tube;
a valve closure mechanism disposed on a distal end of the valve body; and
an activation channel coupling the piston and a pressure downhole of the valve closure

mechanism for providing the force to the one or the other of the sliding sleeve or flow tube.

2. The safety valve as recited in Claim 1, wherein the activation channel couples the

piston and the pressure downhole of the valve closure mechanism through the valve body.

3. The safety valve as recited in Claim 1, wherein at least a portion of the activation

channel comprises an annulus between the valve body and tubing disposed thereabout.

4. The safety valve as recited in Claim 3, wherein the tubing is production tubing.

5. The safety valve as recited in Claim 3, wherein the tubing is a portion of a

surface-controlled subsurface safety valve.

6. The safety valve as recited in Claim 1, further including a magnetic assembly

movable with the sliding sleeve or flow tube, the magnetic assembly operable to couple to a
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fixed electromagnetic assembly in tubing disposed thereabout to prevent the sliding sleeve or

flow tube from moving.

7. The safety valve as recited in Claim 6, wherein the magnetic assembly comprises

a ferromagnetic material.

8. The safety valve as recited in Claim 1, wherein the valve body defines a portion

of an insert safety valve, and further wherein no power is routed to the insert safety valve.

-18-
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9. A well system, comprising:
a production string having a production string central bore located in a wellbore; and

a safety valve positioned within the production string central bore, the safety valve

including;
a valve body defining a central bore extending axially through the valve body;
a sliding sleeve disposed in the central bore;
a flow tube disposed relative to the sliding sleeve;
a piston operable to transmit force to one or the other of the sliding sleeve or flow
tube;

a valve closure mechanism disposed on a distal end of the valve body; and
an activation channel coupling the piston and a pressure in the production string
downhole of the valve closure mechanism for providing the force to the one or the other

of the sliding sleeve or flow tube.

10. The well system as recited in Claim 9, wherein at least a portion of the activation

channel comprises an annulus between the valve body and production string.

11. The well system as recited in Claim 10, wherein the production string includes a
surface-controlled subsurface safety valve, and further wherein the at least a portion of the
activation channel comprises an annulus between the valve body and the surface-controlled

subsurface safety valve.
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12. The well system as recited in Claim 11, wherein the production string has a fixed
electromagnetic assembly coupled thereto, and further wherein the safety valve includes a
magnetic assembly movable with the sliding sleeve or flow tube, the magnetic assembly operable
to couple to the fixed electromagnetic assembly to prevent the sliding sleeve or flow tube from

moving.

13. The well system as recited in Claim 12, wherein the magnetic assembly comprises

a ferromagnetic material.

14. The well system as recited in Claim 9, wherein power is routed to the fixed

electromagnetic assembly but no power is routed to the safety valve.
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15. A method for operating a well system, comprising:
positioning a production string having a production string central bore in a wellbore;

positioning a safety valve within the production string central bore, the safety valve

including;
a valve body defining a central bore extending axially through the valve body;
a sliding sleeve disposed in the central bore;
a flow tube disposed relative to the sliding sleeve;
a piston operable to transmit force to one or the other of the sliding sleeve or flow
tube;

a valve closure mechanism disposed on a distal end of the valve body; and
an activation channel coupling the piston and a pressure in the production string
downhole of the valve closure mechanism for providing the force to the one or the other
of the sliding sleeve or flow tube;
applying downhole pressure from the production string below the valve closure
mechanism to the piston via the activation channel to move the piston and assist in opening the

safety valve.

16. The method as recited in Claim 15, wherein the production string additionally
includes a fixed electromagnetic assembly coupled thereto, and further wherein the safety valve
includes a magnetic assembly movable with the sliding sleeve or flow tube, the magnetic
assembly operable to couple to the fixed electromagnetic assembly to prevent the sliding sleeve

or flow tube from moving uphole.
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17. The method as recited in Claim 16, further including energizing the fixed
electromagnetic assembly to fix the magnetic assembly to the fixed electromagnetic assembly to

prevent the sliding sleeve or flow tube from moving uphole.

18. The method as recited in Claim 17, further including equalizing a pressure across
the valve closure mechanism after energizing the fixed electromagnetic assembly, thereby

allowing the flow tube to open and extend past the valve closure mechanism.

19. The method as recited in Claim 18, further including cutting power to the

energized fixed electromagnetic assembly, thereby causing the flow tube to move uphole past the

valve closure mechanism and close the safety valve.

20. The method as recited in Claim 15, wherein the safety valve is an insert safety

valve that has no power routed thereto.
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