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(57) Abstract: A valving system includes a tubular and a sleeve slidably engaged with the tubular having a seat thereon. The sleeve
is configured to occlude flow from an inside of the tubular to an outside of the tubular when in a first position, allow flow between
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VALVING SYSTEM, METHOD OF ADJUSTING A VALVE AND METHOD OF
FRACING A WELLBORE

CROSS REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of U.S. Application No. 13/047388, filed on March

14, 2011, which is incorporated herein by reference in its entirety.

BACKGROUND

[0001] Tubular systems often employ increases in pressure within a tubular to cause
actuation of a valve. Timing of actuation of a valve in such systems depends upon pressure
achieving a threshold value needed to cause the particular actuation at the appropriate time.
Making the adjustment in pressure at the appropriate time works well for such systems.
However, systems and methods that allow timing of actuations to be automatic, for example,
without requiring adjusting pressures at a specific time, are always of interest to those in the

art.

BRIEF DESCRIPTION

[0002] Disclosed herein is a valving system, which includes a tubular, and a sleeve
slidably engaged with the tubular having a seat thereon. The sleeve is configured to occlude
flow from an inside of the tubular to an outside of the tubular when in a first position, allow
flow between an inside of the tubular and an outside of the tubular at a first location upstream
of the seat and a second location downstream of the seat when in a second position, and allow
flow between an inside of the tubular and an outside at the tubular at the first location and not
the second location when in a third position. The valving system also includes a disappearing
member in operable communication with the tubular and the sleeve configured to prevent
movement of the sleeve to the third position until disappearance thereof.

[0003] Also disclosed is a method of fracing a wellbore, which includes sealing a
tubular within a wellbore at two locations defining an annular space thereby, opening at least
two ports providing fluidic communication between an inside of the tubular and the annular
space, flowing fluid from inside the tubular to the annular space through a first of the at least
two ports, flowing fluid from the annular space to inside of the tubular through a second of
the at least two ports, closing the second of the at least two ports, and pressuring the annular

space through the first of the at least two ports.
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[0004] Further disclosed is a method of adjusting a valve including moving a first
member relative to a second member defining a first movement, exposing a disappearing
member to a disappearing-inducing environment with the first movement, preventing further
movement of the first member relative to the second member with the disappearing member,
disappearing the disappearing member through exposure of the disappearing member to the
disappearing-inducing environment; and moving the first member relative to the second
member defining a second movement in response to disappearance of the disappearing

member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The following descriptions should not be considered limiting in any way.
With reference to the accompanying drawings, like elements are numbered alike:

[0006] FIG. 1 depicts a partial cross sectional view of a valving system disclosed
herein in a first position;

[0007] FIG. 2 depicts a partial cross sectional view of the valving system of FIG. 1 in
a second position; and

[0008] FIG. 3 depicts a partial cross sectional view of the valving system of FIG. 1 in

a third position.

DETAILED DESCRIPTION

[0009] 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.

[0010] Referring to Figures 1-3, an embodiment of a valving system disclosed herein
is illustrated at 10. The valving system 10 includes, a tubular 14, a sleeve 18 slidably
scalably engaged with the tubular 14 having a plug seat 22, and a disappearing member 20.
The seat 22 is pluggable by plugs 24, such as balls as shown herein, that have been pumped
or dropped in a rightward direction in the figures, which may be in a downhole direction if
the system 10 is employed in a wellbore 26, for example. The sleeve 18 is movable relative
to the tubular 14 between at least a first position (shown in FIG. 1), a second position (shown
in FIG. 2), and a third position (shown in FIG. 3), in response to pressure built against one of
the plugs 24 sealed at the seat 22. Seals 28, illustrated herein as o-rings, sealably engagable
with both the sleeve 18 and the tubular 14 allow the sleeve 18 to occlude flow between an

inside 30 of the tubular 14 and an outside 34 of the tubular 14 when in a first position. At
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least one first port 38 and at least one second port 42, with one of each being illustrated,
provide fluidic communication between the inside 30 and the outside 34 when the sleeve 18
is in the second position. In this position the first port 38 is located upstream of the plug seat
(based on a direction o flow that causes plugs 24 to engage the seat 22), while the second port
42 is located downstream of the plug seat 24. The first port 38 remains open to fluidic
communication between the inside 30 and the outside 34 when in the third position, while the
second port 42 is occluded.

[0011] The disappearing member 20 is positioned within a chamber 46 defined
between the tubular 14 and the sleeve 18. The chamber 46 is sealed from a disappearing-
inducing environment, such as fluid, for example, from the inside 30 and the outside 34 when
the sleeve 18 is in the first position. Conversely, the chamber 46 is open to fluid from the
inside 30 when the sleeve 18 is in the second position. Since the disappearing member 20 is
made of material that disappears in fluid, movement of the sleeve 18 from the first position to
the second position initiates disappearance thereof. Additionally, the disappearing member
20 is positioned so that it is compressed between shoulders 50 on the tubular 14 and the
sleeve 18 when the sleeve 18 is being urged in a downstream direction. A longitudinal
dimension 54 of the disappearing member 20 is selected to assure that an opening 58 in the
sleeve 18 is longitudinally aligned with the second port 42 when the disappearing member 20
is compressed between the shoulders 50. In fact, it is precisely the disappearing member 20
being compressed between the shoulders 50 that defines the second position of the sleeve 18
in relation to the tubular 14. The disappearing member 20 prevents the sleeve 18 from
moving to the third position until sufficient disappearance thereof has occurred to allow the
shoulders 50 to move closer together, and finally to make contact, thereby defining the third
position.

[0012] When employed in a downhole fracing operation the valving system 10 can be
positioned within the wellbore 26. Seals 62, shown herein as packers, sealingly engage both
an outer surface 66 of the tubular 14 and walls 70 of the wellbore 26 at locations uphole of
and downhole of the system 10, thereby isolating an annular space 74 therebetween. In this
illustrated embodiment the tubular 14 is a portion of a production string, and an operator can
run a plug 24 within the tubular 14 and seatingly engage it at the plug seat 22. Pressuring up
against the seated plug 24 can cause the sleeve 18 to move from the first position to the
second position. Fluid, being pumped against the seated plug 24, is able to flow out through
the first port 38 and impinge on the walls 70 of the wellbore 26 thereby cutting holes into
formation 78. This pumped fluid is able to flow back into the tubular 14 through the second

3
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port 42 below the seated plug 24. This arrangement allows fluid to continue flowing and
cutting the formation 78 by providing a passageway for the fluid to flow (back through the
second port 42) in cases where the formation 78 is not sufficiently permeable to allow the
fluid flowing and cutting to flow thereinto.

[0013] As discussed above the movement of the sleeve 18 from the first to the second
position has opened the chamber 46 to fluids on the inside 30. This includes wellbore fluids
that are able to flow from the outside 34 to the inside through the second port 42. This fluid
exposure initiates disappearance of the disappearing member 20. Knowing the rate of
disappearance in the fluid allows an operator to establish a time period before the sleeve 18 is
moved from the second position to the third position and concurrent closing of the second
port 42. An operator can thereby set a “hole cutting time,” through selection of the material
for the disappearing member 20. This can be beneficial since it allows the operator to set the
actual “hole cutting time” to match the desired “hole cutting time” determined based on
knowledge of the formation. Disappearance of the disappearing member 20 can be through
mechanisms such as, corrosion, disintegration or dissolution, for example.

[0014] Once the sleeve 18 has moved to the third position and the second port 42 has
been closed the annular space 74 can be pressured up through the still opened first port 38
and fracing of the formation 78 can take place.

[0015] 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 thercof. 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 descriptive sense only and not for purposes
of limitation, the scope of the invention therefore not being so limited. Moreover, the use of
the terms first, second, etc. do not denote any order or importance, but rather the terms first,
second, etc. are used to distinguish one element from another. Furthermore, the use of the
terms a, an, etc. do not denote a limitation of quantity, but rather denote the presence of at

least one of the referenced item.
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CLAIMS:
1. A valving system comprising:
a tubular;

a sleeve slidably engaged with the tubular having a seat thereon, the sleeve configured
to occlude flow from an inside of the tubular to an outside of the tubular when in a first
position, allow flow between an inside of the tubular and an outside of the tubular at a first
location upstream of the seat and a second location downstream of the seat when in a second
position, and allow flow between an inside of the tubular and an outside at the tubular at the
first location and not the second location when in a third position; and

a disappearing member in operable communication with the tubular and the sleeve
configured to prevent movement of the sleeve to the third position until disappearance
thereof.

2. The valving system of claim 1, wherein the tubular is a portion of a production
string.

3. The valving system of claim 1, wherein the disappearing member is
disappearable upon exposure to wellbore fluids.

4. The valving system of claim 1, wherein the disappearing member is sealed
within a chamber defined between the tubular and the sleeve when the sleeve is in the first
position and is exposed to wellbore fluids when the sleeve is in the second position.

5. The valving system of claim 1, wherein a material of the disappearing member
establishes a rate of disappearance thereof and timing to allow movement of the sleeve from
the second position to the third position.

6. The valving system of claim 1, wherein the sleeve is urged to move from the
first position to the second position by pressure built against a plug sealable with the seat.

7. The valving system of claim 1, wherein at least one port at the first location
directs fluid flowable therethrough toward a wall of a wellbore.

8. The valving system of claim 1, wherein at least one port at the second location
allows fluid in an annular space between the tubular and a wellbore to reenter the tubular
downstream of a plug sealable with the seat.

9. The valving system of claim 1, further comprising a plug sealable with the
seat.

10.  The valving system of claim 1, further comprising:

a first seal sealable between an outer surface of the tubular and a wellbore; and
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a second seal sealable between the outer surface of the tubular and the wellbore such
that flow through the tubular at the first location is directed toward walls of the wellbore
when the sleeve is in the second position, and pressures up an annular space defined by the
first seal, the second seal, the wellbore and the tubular, when the sleeve is in the third position
to allow fracing of a formation.

11. A method of fracing a wellbore, comprising:

sealing a tubular within a wellbore at two locations defining an annular space thereby;

opening at least two ports providing fluidic communication between an inside of the
tubular and the annular space;

flowing fluid from inside the tubular to the annular space through a first of the at least
two ports;

flowing fluid from the annular space to inside of the tubular through a second of the at
least two ports;

closing the second of the at least two ports; and

pressuring the annular space through the first of the at least two ports.

12.  The method of fracing a wellbore of claim 11, wherein the opening the at least
two ports includes moving a sleeve relative to the tubular.

13.  The method of fracing a wellbore of claim 12, wherein the moving the sleeve
includes pressuring up against a plug sealingly engaged with the sleeve.

14.  The method of fracing a wellbore of claim 12, wherein the closing the second
of the at least two ports includes moving the sleeve relative to the tubular.

15. The method of fracing a wellbore of claim 14, wherein the closing is delayed
until a disappearing member in operable communication with the tubular and the sleeve has
disappeared.

16. The method of fracing a wellbore of claim 15, wherein initiation of
disappearing of the disappearing member occurs with the opening of the at least two ports.

17. The method of fracing a wellbore of claim 16, wherein the initiation of
disappearing the disappearing member is through exposing the disappearing member to
wellbore fluids.

18.  The method of fracing a wellbore of claim 11, further comprising cutting a
formation with the flowing of fluid from inside the tubular to the annular space.

19. A method of adjusting a valve, comprising:

moving a first member relative to a second member defining a first movement;
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exposing a disappearing member to a disappearing-inducing environment with the
first movement;

preventing further movement of the first member relative to the second member with
the disappearing member;

disappearing the disappearing member through exposure of the disappearing member
to the disappearing-inducing environment; and

moving the first member relative to the second member defining a second movement
in response to disappearance of the disappearing member.

20.  The method of adjusting a valve of claim 19, further comprising adjusting at
least one other valve with the first movement.

21.  The method of adjusting a valve of claim 19, further comprising setting timing
between the first movement and the second movement with a disappearing rate of the
disappearing member.

22.  The method of adjusting a valve of claim 19, further comprising sealing the
disappearing member from the disappearing-inducing environment in a chamber defined
between a first member and a second member prior to the first movement.

23.  The method of adjusting a valve of claim 19, further comprising loading the

first member relative to the second member to cause the movements therebetween.
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