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RESETTABLE CONFIGURABLE INTERCEPT SUB SURFACE CONTROL
VALVE

BACKGROUND
[0001] During some oilfield operations, a shear device may be deployed to set a
tandem bridge plug. Once deployed, any downward movement on the tool string while drag
blocks are engaged results in a ball valve being closed and can create a hydraulic lock

between plugs during retrieval.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] These drawings illustrate certain aspects of some examples of the present
disclosure and should not be used to limit or define the disclosure.

[0003] FIG. 1 illustrates an operating environment for a downhole tool, in accordance
with examples of the present disclosure;

[0004] FIG. 2A illustrates the downhole tool including resettable and configurable
subsurface control valves, in accordance with examples of the present disclosure;

[0005] FIG. 2B illustrates a close-up of the downhole tool, in accordance with
examples of the present disclosure; and

[0006] FIG. 3 illustrates an operative sequence for the downhole tool, in accordance

with examples of the present disclosure.

DETAILED DESCRIPTION

[0007] The present disclosure relates to systems and methods that use a valve plate
rather than shear pins to shift downhole components in a downhole tool. The valve plate
includes a pressure relief valve and a bypass feature. This allows the valve to be resettable
to an open position and require the configured setting force, to close multiple times. The
system may be used to set tandem bridge plugs.

[0008] The system utilizes a valve plate with a specifically configured set of valves
that are in a tensile path of the tool (e.g., pull up on tool string). The system resists a relative
motion of components that allow a ball to move from an open to closed position (e.g., a ball
valve), until a desired/threshold compressive force is applied to the tool string. During
closing, the valve plate unseats from a seal bore and moves a distance until the valve plate is

bypassed. The valve plate may be disposed in a silicone filled fluid cavity and may be
1
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segregated from wellbore fluid. When a tensile load is applied to the tool string, the valve
plate re-seats in the bore, and fluid passes freely through check valves in the valve plate until
the ball is in the open position.

[0009] FIG. 1 illustrates a well system 110 (operating environment) for a downhole
tool 100 (retrieval tool), in accordance with examples of the present disclosure. In some
examples, the downhole tool 100 may be used to set a plug (e.g., tandem bridge plug) from
a wellbore. A derrick 112 with a rig floor 114 is positioned on the earth’s surface 105. A
wellbore 120 is positioned below the derrick 112 and the rig floor 114 and extends into a
subterranean formation 115. The wellbore 120 may be lined with casing 125 that is cemented
in place with cement 127. Although FIG. 1 depicts the wellbore 120 having a casing 125
being cemented into place with cement 127, the wellbore 120 may include open hole portion
128. Moreover, the wellbore 120 may be an open-hole wellbore. The well system 110 may
equally be employed in vertical and/or deviated wellbores.

[0010] A tool string 118 extends from the derrick 112 and the rig floor 114
downwardly into the wellbore 120. The tool string 118 may be any mechanical connection
to the surface, such as, for example, jointed pipe, wireline, slickline, or coiled tubing. As
depicted, the tool string 118 suspends the downhole tool 100 for placement into the wellbore
120 at a desired location to perform a specific downhole operation (e.g., setting or retrieving
bridge plug).

[0011] FIG. 2A illustrates a cutaway view of the tool 100, in accordance with
examples of the present disclosure. The tool 100 includes an outer sleeve 200 and an inner
mandrel 202 that is movable in axial directions upon exerting a threshold compressive or
tensile force on the tool. A balancing piston 204 is movably disposed in a chamber 205 such
that it separates the chamber 205 into a first chamber section 206 and a second chamber
section 208.

[0012] The first chamber section 206 may include a fluid 207 (e.g., wellbore fluid)
that may enter the first chamber section 206 via a port 211. The first chamber section 206
and the second chamber section 208 and the balancing piston 204 may be disposed between
the outer sleeve 200 and the inner mandrel 202. The chamber sections 206 and 208 are not
in fluid communication due to segregation via the balancing piston 204 that is movably

disposed therebetween.
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[0013] The second chamber section 208 may be positioned between the balancing
piston 204 and a valve plate 210. The valve plate 210 is fixed to the inner mandrel 202 and
moves with the inner mandrel upon manipulation of axial forces against the tool string or
inner mandrel of the tool. The second chamber section 208 may include a fluid 209 (e.g., a
clean oil bath). The balancing piston 204 only acts as a barrier between the clean oil and
wellbore fluids as well as reducing thermal effects of the fluids.

[0014] The valve plate 210 may be positioned between the second chamber section
208 and a third chamber section 212. The third chamber section 212 may also include a
portion of the fluid 209. The chamber sections 208 and 212 are in fluid communication. That
is, fluid may move to or from each chamber section into the other chamber section. In some
examples, the valve plate 210 may be disposed in silicone and may be segregated from the
wellbore fluid in 206. The chamber sections may include sections of a single chamber or
include separate chambers. The chamber sections (or chambers) may be positioned along a
length (longitudinal axis L) of the tool 100.

[0015] As the tool string is compressed (closing), the inner mandrel 202 cannot move
until an amount of force required to open a valve 214 in the valve plate 210 is achieved. Until
this force is achieved, a ball 216 will remain in an open position within the tool string or tool.
This allows manipulation of the tool string or tool to move the ball 216 into open and closed
positions multiple times, and at desired times.

[0016] To shift the ball 216 to a closed position in the tool 100, the valve plate 210
and inner mandrel 202 move forward forcing the fluid 209 from the chamber section 212
through the valve 214 (e.g., check valve) and into the chamber section 208. Also, as the valve
plate 210 moves forward, fluid 209 begins to bypass/flow around the valve plate 210 and
flow into the chamber section 208 from the chamber section 212. This causes/shifts the ball
216 to a closed position. That is, the ball 216 moves downhole into a section 217 of the tool
100 and blocks/closes the section 217.

[0017] To shift the ball 216 back to the open position, a tensile strength is applied to
the tool string (e.g., inner mandrel 202 is pulled up) and the valve 214 allow the fluid 209 to
flow into the chamber section 212 from the chamber section 208. Also, the bypass allows the
fluid 209 to flow around the valve plate 210 and back into the chamber section 212 from the

chamber section 208 until the bypass is sealed. The valve 214 may be a configurable pressure
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relief valve that allows flow upon satisfying threshold pressure conditions specific to the
valve.

[0018] FIG. 2B illustrates a close-up view of the valve plate 210, in accordance with
examples of the present disclosure. A seal 218 (e.g., T-shaped seal) may be included in the
valve plate 210 to seal against an inner section 220 of the outer sleeve 200. The inner section
220 may also include a tapered portion 222 configured to allow a portion of the fluid 209 in
the chamber section 212 to move around the valve plate 210 (a bypass) and flow into the
chamber section 208 as the valve plate 210 is pushed forward forcing fluid 209 backward
(arrow 224) as the valve 214 passes fluid back into the chamber section 208 (arrow 226).
This occurs during shifting of the ball 216 to a closed position (arrow 225). Also, as the valve
plate 210 moves forward along the tapered portion, fluid 209 is released and begins to
bypass/flow around the valve plate 210 via the tapered portion 222 and flow into the chamber
section 208 from the chamber section 212.

[0019] As noted above, the inner mandrel 202 is connected directly to the valve plate
210 such that both components move in unison. During shifting of the ball 216 to an open
position (tensile force against the inner mandrel, arrow 227), the fluid flows through the
valve 214 (arrow 228) into the chamber section 212 (arrow 230). Also, the bypass/tapered
portion 222 allows the fluid 209 to flow around the valve plate 210 and back into the chamber
section 212 from the chamber section 208 until the bypass is sealed due to re-seating of the
valve plate 210 within a seat 232 (e.g., initial position). Arrows 227, 228, and 230 indicate
dynamics during tensile force/pulling up on the tool string. Arrows 224, 225, and 226
indicate dynamics during compression on the tool string.

[0020] FIG. 3 illustrates an operative sequence of the tool 100, in accordance with
examples of the present disclosure. At step 300, compressing a tool string to shift an inner
mandrel occurs. Compression of the tool string forces a ball to move into a closed position
within the tool. As noted above, the tool employs a valve plate that includes a pressure relief
valve and a bypass feature (e.g., tapered profile). This allows the valve to be resettable to the
open position and require the configured setting force, to close multiple times. The system
may be used to set tandem bridge plugs.

[0021] With additional reference to FIG. 2B, during closing, the valve plate 210 and
inner mandrel 202 move forward forcing the fluid 209 from the chamber section 212 through

the valve 214 and into the chamber section 208. Also, as the valve plate 210 moves forward
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a certain distance, fluid 209 begins to bypass/flow around the valve plate 210 and flow into
the chamber section 208 from the chamber section 212. This causes/shifts the ball 216 to a
closed position. That is, the ball 216 moves downhole into a section 217 of the tool 100.

[0022] At step 302, atensile force may be applied to the tool to shift the inner mandrel
in an opposite direction. With additional reference to FIG. 2B, to shift the ball 216 to an open
position, a tensile strength is applied to the tool string (e.g., inner mandrel is pulled up) and
the valve 214 allow the fluid 209 to flow into the chamber section 212 from the chamber
section 208. Also, the bypass allows the fluid 209 to flow around the valve plate 210 and
back into the chamber section 212 from the chamber section 208 until the bypass is sealed.
The valve 214 may be a configurable pressure relief valve that allows flow upon satisfying
threshold pressure conditions specific to each configurable valve. As compression (e.g., 10-
30 kip or more) is applied to the tool string (e.g., as shown on FIG. 1) to close the ball valve
(e.g., the ball 216), the outer sleeve 200 is urged to move to the right/downhole. For this to
occur, the fluid in the chamber section 212 (a first fluid volume) must be allowed to flow to
the chamber section 208 (a second fluid volume). This cannot happen until the desired
amount of weight has been set down on the tool string. Once the ball valve (the ball 216) has
been closed. A tensile force (e.g., 10-30 kip or more) may be applied to bring the outer sleeve
200 back to its initial state. This allows opening and closing of the ball valve as desired. The
size of the chamber section 212 may dictate how the relief valve 214 is configured. For
example, if it is desired to close the ball valve at 20 kip compression, the size of the chamber
section 212 may be 10 square inches resulting in a ball valve with a cracking pressure of
2000 psi. The valve 214 (e.g., check valve) blocks flow from the chamber section 212 to the
chamber section 208 and allows flow from the chamber section 208 to the chamber section
212. This allows a reset of the tool 100 by only overcoming a sealing friction (e.g., the seal
218).

[0023] Accordingly, the systems and methods of the present disclosure allow for use
of a valve plate rather than shear pins to shift downhole components in a tool string. The
systems and methods may include any of the various features disclosed herein, including one
or more of the following statements.

[0024] Statement 1. A downhole tool comprising: an outer sleeve; an inner mandrel;
a valve plate coupled to the inner mandrel, the valve plate and the inner mandrel configured

to shift axially within the outer sleeve, the valve plate further configured to pass a portion of
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fluid through the valve plate and pass another portion of the fluid around the valve plate,
based on a threshold tensile force or a threshold compressive force exerted on the downhole
tool.

[0025] Statement 2. The downhole tool of the statement 1, wherein the fluid is a bath
oil.

[0026] Statement 3. The downhole tool of the statement 1 or the statement 2, further
including a bypass to pass the portion of fluid around the valve plate, the bypass including a
tapered portion.

[0027] Statement 4. The downhole tool of any one of the statements 1-3, wherein an
interior of the outer sleeve includes the tapered portion.

[0028] Statement 5. The downhole tool of any one of the statements 1-4, wherein the
valve plate includes a relief valve.

[0029] Statement 6. The downhole tool of any one of the statements 1-5, wherein a
seal 1s disposed between the valve plate and an interior of the outer sleeve.

[0030] Statement 7. The downhole tool of any one of the statements 1-6, further
including a ball disposed in the downhole tool, the ball configured to shift in the downhole
tool upon shifting of the inner mandrel and the valve plate.

[0031] Statement 8. The downhole tool of any one of the statements 1-7, wherein the
valve plate is disposed between two sections of a chamber filled with the fluid.

[0032] Statement 9. The downhole tool of any one of the statements 1-8, wherein the
valve plate is configured to open or close based on pressure exerted on the valve plate by the
fluid .

[0033] Statement 10. The downhole tool of any one of the statements 1-9, further
including a piston movably disposed on the inner mandrel.

[0034] Statement 11. The downhole tool of any one of the statements 1-10, wherein
the piston separates the fluid from a wellbore fluid.

[0035] Statement 12. A method comprising applying a compressive force or a tensile
force to a downhole tool to shift an inner mandrel of the downhole tool, the tool including:
an outer sleeve; an inner mandrel; and a valve plate coupled to the inner mandrel, the valve
plate and the inner mandrel configured to shift axially within the outer sleeve, the valve plate

further configured to pass a portion of fluid through the valve plate and pass another portion
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of the fluid around the valve plate, based on a threshold tensile force or a threshold
compressive force exerted on the downhole tool.

[0036] Statement 13. The method of the statement 12, wherein the fluid is a bath oil.

[0037] Statement 14. The method of any one of the statements 12 or 13, wherein the
valve plate includes a relief valve.

[0038] Statement 15. The method of any one of the statements 12-14, wherein the
valve plate is configured to open or close based on pressure exerted on the valve plate by the
fluid.

[0039] Statement 16. The method of any one of the statements 12-15, further
comprising shifting a ball in the downhole tool upon shifting of the inner mandrel and the
valve plate.

[0040] Statement 17. The method of any one of the statements 12-16, wherein the
valve plate includes a seal that is disposed between the outer sleeve and the valve plate.

[0041] Statement 18. The method of any one of the statements 12-17, wherein the
valve plate is disposed between two sections of a chamber filled with the fluid.

[0042] Statement 19. The method of any one of the statements 12-18, further
including a piston movably disposed on the inner mandrel.

[0043] Statement 20. The method of any one of the statements 12-19, wherein the
piston separates the fluid from a wellbore fluid.

[0044] Although the present disclosure and its advantages have been described in
detail, it should be understood that various changes, substitutions, and alterations may be
made herein without departing from the spirit and scope of the disclosure as defined by the
appended claims. The preceding description provides various examples of the systems and
methods of use disclosed herein which may contain different method steps and alternative
combinations of components. It should be understood that, although individual examples
may be discussed herein, the present disclosure covers all combinations of the disclosed
examples, including, without limitation, the different component combinations, method step
combinations, and properties of the system. It should be understood that the compositions

29 <C

and methods are described in terms of “comprising,” “containing,” or “including” various

components or steps, the compositions and methods can also “consist essentially of” or

[yl

“consist of” the various components and steps. Moreover, the indefinite articles “a” or “an,”
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as used in the claims, are defined herein to mean one or more than one of the elements that
it introduces.

[0045] For the sake of brevity, only certain ranges are explicitly disclosed herein.
However, ranges from any lower limit may be combined with any upper limit to recite a
range not explicitly recited, as well as ranges from any lower limit may be combined with
any other lower limit to recite a range not explicitly recited, in the same way, ranges from
any upper limit may be combined with any other upper limit to recite a range not explicitly
recited. Additionally, whenever a numerical range with a lower limit and an upper limit is
disclosed, any number and any included range falling within the range are specifically
disclosed. In particular, every range of values (of the form, “from about a to about b,” or,
equivalently, “from approximately a to b,” or, equivalently, “from approximately a-b”)
disclosed herein is to be understood to set forth every number and range encompassed within
the broader range of values even if not explicitly recited. Thus, every point or individual
value may serve as its own lower or upper limit combined with any other point or individual
value or any other lower or upper limit, to recite a range not explicitly recited.

[0046] Therefore, the present examples are well adapted to attain the ends and
advantages mentioned as well as those that are inherent therein. The particular examples
disclosed above are illustrative only and may be modified and practiced in different but
equivalent manners apparent to those skilled in the art having the benefit of the teachings
herein. Although individual examples are discussed, the disclosure covers all combinations
of all of the examples. Furthermore, no limitations are intended to the details of construction
or design herein shown, other than as described in the claims below. Also, the terms in the
claims have their plain, ordinary meaning unless otherwise explicitly and clearly defined by
the patentee. It is therefore evident that the particular illustrative examples disclosed above
may be altered or modified and all such variations are considered within the scope and spirit
of those examples. If there is any conflict in the usages of a word or term in this specification
and one or more patent(s) or other documents that may be incorporated herein by reference,

the definitions that are consistent with this specification should be adopted.
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CLAIMS

What is claimed is:

1. A downhole tool comprising:

an outer sleeve;

an inner mandrel;

a valve plate coupled to the inner mandrel, the valve plate and the
inner mandrel configured to shift axially within the outer sleeve, the valve plate further
configured to pass a portion of fluid through the valve plate and pass another portion of the
fluid around the valve plate, based on a tensile force or a compressive force exerted on the

downhole tool.

2. The downhole tool of claim 1, wherein the fluid is a bath oil.

3. The downhole tool of claim 1, further including a bypass to pass the portion

of fluid around the valve plate, the bypass including a tapered portion.

4. The downhole tool of claim 3, wherein an interior of the outer sleeve includes
the tapered portion.

5. The downhole tool of claim 1, wherein the valve plate includes a relief valve.

6. The downhole tool of claim 1, wherein a seal is disposed between the valve

plate and an interior of the outer sleeve.

7. The downhole tool of claim 1, further including a ball disposed in the
downhole tool, the ball configured to shift in the downhole tool upon shifting of the inner

mandrel and the valve plate.

8. The downhole tool of claim 1, wherein the valve plate is disposed between

two sections of a chamber filled with the fluid.
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9. The downhole tool of claim 1, wherein the valve plate is configured to open

or close based on pressure exerted on the valve plate by the fluid.

10. The downhole tool of claim 1, further including a piston movably disposed

on the inner mandrel.

11. The downhole tool of claim 10, wherein the piston separates the fluid from a

wellbore fluid.

12. A method comprising:
applying a compressive force or a tensile force to a downhole tool to

shift an inner mandrel of the downhole tool, the tool including:

an outer sleeve;

an inner mandrel; and

a valve plate coupled to the inner mandrel, the valve plate and
the inner mandrel configured to shift axially within the outer sleeve, the valve plate further
configured to pass a portion of fluid through the valve plate and pass another portion of the
fluid around the valve plate, based on a tensile force or a compressive force exerted on the

downhole tool.

13. The method of claim 12, wherein the fluid is a bath oil.

14. The method of claim 12, wherein the valve plate includes a relief valve.

15. The method of claim 14, wherein the valve plate is configured to open or close

based on pressure exerted on the valve plate by the fluid .

16. The method of claim 15, further comprising shifting a ball in the downhole

tool upon shifting of the inner mandrel and the valve plate.

17. The method of claim 16, wherein the valve plate includes a seal that is

disposed between the outer sleeve and the valve plate.
10



WO 2024/215342 PCT/US2023/020225

18. The method of claim 16, wherein the valve plate is disposed between two

sections of a chamber filled with the fluid.

19. The method of claim 18, further including a piston movably disposed on the

inner mandrel.

20. The method of claim 19, wherein the piston separates the fluid from a

wellbore fluid.

11



PCT/US2023/020225

WO 2024/215342

‘;ivx\/\k/\ AN /

VAN

\V/,

TR RO R R R R ARR
xw\,,\\/ X A\,\vx\/ 10 > m\v/\\w,
N N /ﬁ/ Y m/,,/
2 Vi 4
N :
- o
N
o
5N
\A
&
% e

I

FIG.



PCT/US2023/020225

VT 'Bid

2 /'/’4

WO 2024/215342

77 AR Y7 3 3
2iz 802 ¥iZ glz 90O 607 07 G0z 902 #
] ) ) [o]
=1 7 ﬂ%\]/
o S - Al - Qe ]
i £ fopri S,
<
oz [
00}



PCT/US2023/020225

WO 2024/215342

W g7 Ol uv

3 /'/4

L_,&»:

ATAN
60Z -




WO 2024/215342

4/'/4

PCT/US2023/020225

300~

COMPRESSING A TOOL TO SHIFT AN INNER
MANDREL OF THE TOOL, THE INNER
MANDREL COUPLED TO A VALVE PLATE THAT
INCLUDES A RELIEF VALVE, WHEREIN THE
VALVE PLATE AND THE MANDREL ARE
CONFIGURED TO SHIFT BASED ON FLUID
PRESSURE EXERTED ON THE RELIEF VALVE,
WHEREIN A BYPASS FEATURE FASSES FLUID
DEPENDING ON TRAVEL OF THE VALVE PLATE

!

3027

APPLYING A TENSILE FORCE TO THE TOOL
TO SHIFT THE INNER MANDREL IN AN
OPPOSITE DIRECTION BUE TO FLUID

PRESSURE EXERTED ON THE RELIEF VALVE

FIG. 3
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