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METHOD FOR OPERATING A SLEEVE

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Application No. 17/716669, filed

on April 8, 2022, which is incorporated herein by reference in its entirety.

BACKGROUND

[0002] In the resource recovery industry and fluid sequestration industries, Wet
connect systems can greatly improve functionality by allowing connection and disconnection
of hydraulic lines in the downhole environment. Ditficulties include debris collecting at a
connection location that may interfere with fluid movement or pressure conveyance, and
physical limitations regarding running of the wet connect system. The art will appreciate

alternative ways and means for wet connect systems.

SUMMARY

[0003] An embodiment of a method for operating a sleeve including running a latch
system into contact with the sleeve, latching the latch system to the sleeve, shifting the sleeve
from a first position to a second position with the latch system moving in the same direction

that the latch system moved during latching

BRIEF DESCRIPTION OF THE DRAWINGS

[060034] The following descriptions should not be considered limiting in any way.
With reference to the accompanying drawings, like elements are numbered alike:

100051 Figure 1 is a cross sectional view of a wet connect system as disclosed herein;

[0006] Figure 2 is a cross sectional view of a portion of Figure 1 illustrating a balance
piston thereof in a sleeve open position;

[0007] Figure 3 is a cross sectional view of a portion of Figure 1 illustrating a balance
piston thereof in a sleeve closed position;

[000Z] Figure 4 is a cross sectional view of a portion of Figure 1 illustrating a latch
thereof;

[0009] Figure 5 is a cross sectional view of the system illustrating a burst disk in the
hydraulic line;

[0G10] Figure 6 is a cross section view of a latch system as disclosed herein in an

unlatched unactuated position;
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[0011] Figure 7 is a view of the system of Figure 6 during a latching engagement:

00127 Figure 8 is a view of the same system fully latched;

[0G13] Figure 9 is a view of the system partially unlatched during an unlatching
operation;

[(314] Figure 10 is a view that shows more of a downhole tool with which the latch
may be employed wherein hydraulic ports are illustrated open such that the downhole tool is
in the actuated position; and

[0015] Figure 11 is a view of a borehole system including the latch system disclosed

herein.

DETAILED DESCRIPTION

[0016] A detailed description of one or more embodiments of the disclosed apparatus
and method are presented herein by way of exemplification and not limitation with reference
to the Figures.

[0017] Referring to Figure 1, a wet connect system 10 is illustrated. The system 10
comprises a first connector housing 12 having a first communication line 14 (see Fig. 10)
therein. Line 14 is disposed within a wall of the housing 12 extending therealong for some
distance. A second connector housing 16 is concentrically positionable within the first
connector housing 12. Second connector housing 16 includes a second communication line
18 (see Fig. 5) within a wall thereof. The first and second connector housings 12 and 16 are
positionable such that a port 156 of first communication line 14 and a counter port 158 of
second communication line 18 may be communicated to one another through a manifold area
24 defined radially by the first housing 12 and the second housing 16 and axially by seals 160
and 162 Further, a balance piston 30 is disposed in the first housing 12 and functions to
ensure pressure of a clean hydraulic fluid remains essentially the same (e.g., hydrostatic
pressure) as a pressure of fluid in the first communication line 14 so that debris does not get
into the first communication line 14 during portions of operation when the manifold area 24
is not sealed. The balance piston 30 is sealed to the first housing 12 and to a sleeve 32 within
the housing 12. Referring to Figures 2 and 3, the sleeve 32 is movable within the housing
and spaced therefrom to produce an annular space 34 between the sleeve 32 and the housing
12. Itis in this space that the piston 30 may move in order to ensure that fluid disposed in the
annular space between the balance piston 30 and the [(irst communication line 14 (see Figure

10) remains at hydrostatic pressure such that no debris is forced into line 14. The position of
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the balance piston 30 is illustrated with the sleeve 32 in the open position in Figure 2 and the
closed position in Figure 3.

[0018] Referring to Figures 1 and 4, the system 10 also includes a running latch 35.
The running latch 35 is commercially available as a part of Baker Hughes’ SureConnect tm
connection movement restriction device, that is ordinarily used for running in the borehole,
hence the name running latch used herein. Latches such as this have not however ben
employed heretofore in connection with a set connect system such as system 10 since there
has been no need to cause the systems of the prior art to carry weight until specifically
released. The capability employed here is important to facilitate A one trip system where the
weight of the lower completion must be supported. The running latch 35 maintains a load
carrying configuration until it is hydraulically released.

[0019] Referring to Figure 5, there is illustrated in the second communication line 18
an optional rupture disk 36 that may be employed to ensure the fluid within communication
line 18 be clean at least until the disk 36 is ruptured.

[0020] Referring to Figure 6, an open/close latch system 110, that is usable with
system 10 or otherwise, is illustrated. System 110 is configured to engage and latch the
sleeve 32 that includes a profile 114 in order to move that sleeve 32 from an unactuated
position to an actuated position and back to an unactuated position. As disclosed herein, the
system 110 is configured to take this action with only a straight push and straight pull action,
thus simplifying the process while also being reliable. The system 110 comprises a plurality
of rocker latches 120 that are distributed about a rocker support 122. The number of rocker
latches 120 could be one but one would introduce side loads that would be less desirable and
accordingly the system 110 uses a plurality of rocker latches in even or odd number. Each of
the rocker latches 120 include an insertion face 124 having an angle that helps the rocker
latches 120 deflect radially inwardly when contacting a reception face 126 of the profile 114.
After the insertion face 124 passes the reception face 126, a seal face 123 comes into contact
with the reception face 126. In embodiments, seal face 123 and reception face 126 have
differing angles from each other relative to a reference such as a longitudinal axis of the
system 10. The difference in angle helps to create a seal between the faces as the system 10
is manipulated. Further, in embodiments, it is contemplated to add a seal material to face
123, face 126 or both. The seal material may be a softer material such as rubber, composite,
or solt metal, [or example, and serves the same purpose Lo enhance a seal between the [aces
during manipulation of the system 10. For clarity, the optional seal material is illustrated

with numerals 125 (at face 123) and 127 (at face 126) in Figure 6. Each rocker latch also has
3
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in an embodiment, a rocker recess 128 having a geometry that contributes to ease of radially
inward deflection of the rocker latches 120. In an embodiment, the recess has a curved
geometry 130 at one end interacting with a rocker pivot 132 of the support 122. It will be
appreciated that the rocker pivot 132 may include a curved end 134 that interacts with the
curved geometry 130 when the rocker latch 120 is deflected radially inwardly. Urging the
insertion face 124 of the rocker latches 120 in the radially outward direction is a resilient
retainer 136 that may in some embodiments comprise a snap ring or similar. The retainer 136
will help the rocker latches 120 engage a catch 138 of the latches 120 with a hold face 140 of
profile 114. In order to prevent disengagement of the catch 138 and hold face 140 at an
inappropriate time, a dog 142 is positioned to interfere with a back end 144 of each latch 120.
Specifically, when the dog reaches a seal bore 146 of the sleeve 32, the dog is pushed radially
inwardly and not permitted to move radially outwardly while resident in the seal bore 146.
While dog 142 cannot move radially outwardly, the rocker latches 120 cannot rock about the
rocker pivot 132 to allow the insertion face 124 to move radially inwardly. Accordingly,
while the system 110 including the dog 142 is in the seal bore 146, the latches 120 remain
engaged and locked with the profile 114. Movement of a string 148 upon which the system
10 is mounted will thus move the sleeve 32 with a simple push or pull movement of the
string.

[0021] With these components introduced reference is made to Figures 6-10
sequentially since they show the system 110 moving into and out of engagement with the
sleeve 32 of wet connect system 10 Figure 6 shows the system 110 having reached the
profile 114 after being run in the hole. Figure 7 illustrates what happens in the system 110
with continued downhole movement of the system 110 relative to the sleeve 32. It will be
appreciated from Figure 7 that the latches 120 are deflected inwardly so that the catch 138 of
each latch 120, which includes the insertion face 124, can reposition to move past the
reception face 126 and lockingly engage profile 114. Note that it is possible for the latches
120 to move in this way at this stage illustrated in Figure 7 because the dogs 142 are not yet
within the seal bore 146 and hence can be pushed radially outwardly by the back end 144 of
latches 120. Moving to Figure 8, such movement of the latches 120 is no longer possible
since the dogs 142 are now in the seal bore 146 and cannot move radially outwardly. In this
condition the system 110 is firmly connected to sleeve 32 and sleeve 32 will move either
downhole or uphole based simply upon a push or a pull, respectively, on the string 148. The
sleeve 32 may have many different actuation operations associated with it to operate many

kinds of tools that need the sleeve to be repositioned. One specific example is a wet connect

4
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since the sleeve 32 may be employed to cover or uncover hydraulic ports 156 that are used to
flush a connection area clean of debris and are to be protected when not in use. In the Figure
9 view, the wet connect hydraulic ports 156 are closed. The sleeve 32 has been moved
uphole by a pull on the string 148 and catch 138 interacting with hold face 140 transfers that
pull to the sleeve 32. Also, to be appreciated in Figure 9 is that dogs 142 are no longer in the
seal bore 146 and accordingly can now move radially outwardly. With this mobility, rocker
latches 120 back ends 144 may also move radially outwardly as a consequence of the catch
138 moving radially inwardly to clear the profile 114. This action is in progress in the Figure
9 view, which also shows the ports 156 closed off by seal 157.

[0022] Referring to Figure 10, a particular embodiment where a wet connect is the
tool 10 being actuated, the hydraulic ports 156 are seen open in Figure 10 allowing fluid
communication into counter ports 158 between seals 160 and 162.

10023] Referring to Figure 11, a borehole system 170 is illustrated. The system 170
comprises a borehole 172 in a subsurface formation 174. A string 176 is disposed within the
borehole 172, A latch system 110 is disposed within or as a part of the string 176.

[0024] Set forth below are some embodiments of the foregoing disclosure:

[0025] Embodiment 1: A method for operating a sleeve including running a latch
system into contact with the sleeve, latching the latch system to the sleeve, shifting the
sleeve from a first position to a second position with the latch system moving in the same
direction that the latch system moved during latching.

[0026] Embodiment 2: The method as in any previous embodiment wherein the latch
system moves only along a longitudinal axis thereof in a straight push/straight pull manner.

[0027] Embodiment 3: The method as in any previous embodiment wherein the
shifting to the second position uncovers hydraulic ports of a wet connect.

[0028] Embodiment 4: The method as in any previous embodiment wherein within
the latching system a plurality of rocker latches rock to a radially inward position upon
contact with a reception face of a profile of the sleeve and radially outwardly after passing the
reception face.

[0029] Embodiment 5: The method as in any previous embodiment further including
trapping dogs against the plurality of rocker latches thereby preventing disengagement of the
plurality of rocker latches from the sleeve.

[0030] Embodiment 6: The method as in any previous embodiment [urther including
shifting the sleeve to the first position from the second position by moving the latch system in

a direction opposite the movement direction during latching.

5
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[0031] Embodiment 7: The method as in any previous embodiment wherein the
shifting the sleeve to the first position covers hydraulic ports.

[0032] The use of the terms “a” and “an” and “the” and similar referents in the
context of describing the invention (especially in the context of the following claims) are to
be construed to cover both the singular and the plural, unless otherwise indicated herein or

"

clearly contradicted by context. Further, it should be noted that the terms “first,” “second,”
and the like herein do not denote any order, quantity, or importance, but rather are used to
distinguish one element from another. The terms “about”, “substantially” and “generally”
are intended to include the degree of error associated with measurement of the particular
quantity based upon the equipment available at the time of filing the application. For
example, “about” and/or *“substantially” and/or “generally” can include a range of + 8% or
5%, or 2% of a given value.

13033} The teachings of the present disclosure may be used in a variety of well
operations. These operations may involve using one or more treatment agents to treat a
formation, the fluids resident in a formation, a borehole, and / or equipment in the borehole,
such as production tubing. The treatment agents may be in the form of liquids, gases, solids,
semi-solids, and mixtures thereof. Ilustrative treatment agents include, but are not limited to,
fracturing fluids, acids, steam, water, brine, anti-corrosion agents, cement, permeability
modifiers, drilling muds, emulsifiers, demulsifiers, tracers, flow improvers etc. Ilustrative
well operations include, but are not limited to, hydraulic fracturing, stimulation, tracer
injection, cleaning, acidizing, steam injection, water flooding, cementing, etc.

00341 While the invention has been described with reference to an exemplary
embodiment or embodiments, it will be understood by those skilled in the art that various
changes may be made and equivalents may be substituted for elements thereof without
departing from the scope of the invention. In addition, many modifications may be made to
adapt a particular situation or material to the teachings of the invention without departing
from the essential scope thereof. Therefore, it is intended that the invention not be limited to
the particular embodiment disclosed as the best mode contemplated for carrying out this
invention, but that the invention will include all embodiments falling within the scope of the
claims. Also, in the drawings and the description, there have been disclosed exemplary
embodiments of the invention and, although specific terms may have been employed, they
are unless otherwise stated used in a generic and descriplive sense only and not [or purposes

of limitation, the scope of the invention therefore not being so limited.
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What is claimed is:

1. A method for operating a sleeve (32) characterized by:

running a latch system (110) into contact with the sleeve (32);

latching the latch system (110) to the sleeve (32);

5 shifting the sleeve (32) from a first position to a second position with the latch system

(110) moving in the same direction that the latch system (110) moved during latching.

2. The method as claimed in claim 1 wherein the latch system (110) moves only
along a longitudinal axis thereof in a straight push/straight pull manner.

3. The method as claimed in claim 1 wherein the shifting to the second position

10 uncovers hydraulic ports (156) of a wet connect (10).

4, The method as claimed in claim 1 wherein within the latching system (110) a
plurality of rocker latches (120) rock to a radially inward position upon contact with a
reception face (126) of a profile of the sleeve (32) and radially outwardly after passing the
reception face (126).

15 5. The method as claimed in claim 4 further including trapping dogs (142)
against the plurality of rocker latches (120) thereby preventing disengagement of the
plurality of rocker latches (120) from the sleeve (32).

6. The method as claimed in claim 1 further including shifting the sleeve (32) to
the first position from the second position by moving the latch system (110) in a direction

20  opposite the movement direction during latching.

7. The method as claimed in claim 6 wherein the shifting the sleeve (32) to the

first position covers hydraulic ports (156).
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