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(57) Abstract: A tubular valve system including a tubular having a plurality of ports therethrough; a plurality of strokable sleeves
disposed at the tubular being configured to stroke in response to a same external input; and a plurality of motion translating details
disposed at at least one of the tubular and the plurality of strokable sleeves configured to alter a stroke of the plurality of strokable
sleeves after a selected number of strokes to thereby open at least one of the plurality of ports and method.
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TUBULAR VALVE SYSTEM AND METHOD

CROSS REFERENCE

This application claims the benefit of the filing date of United States Patent
Application Serial Number 12/503,236 filed July 15, 2009, for “TUBULAR VALVE
SYSTEM AND METHOD.”

BACKGROUND

[0001] Several industries, such as the downhole drilling and completion industry, for
example, use tubular valve systems to open a plurality of ports through a tubular along a
longitudinal extent of the tubular. Selectively opening such ports typically involves running a
shifting tool within the tubular to each valve receptive to the tool, engaging the valve with the
shifting tool, and shifting the valve to the desired position before withdrawing the shifting
tool from the tubular. Such a method, though effective, causes downtime of the operation
during the running, shifting and withdrawal of the shifting tool. Systems and methods that

reduce such downtime would be well received in the art.

BRIEF DESCRIPTION

[0002] A tubular valve system including a tubular having a plurality of ports
therethrough; a plurality of strokable sleeves disposed at the tubular being configured to
stroke in response to a same external input; and a plurality of motion translating details
disposed at at least one of the tubular and the plurality of strokable sleeves configured to alter
a stroke of the plurality of strokable sleeves after a selected number of strokes to thereby
open at least one of the plurality of ports.

[0003] A method of selectively opening a plurality of ports in a tubular, including
positioning a plurality of sleeves along a tubular; occluding a plurality of ports in the tubular
with the plurality of sleeves; stroking the plurality of sleeves with a same external input;
opening at least one of the plurality of ports after stroking the plurality of sleeves a first
number of strokes; and opening at least one other of the plurality of ports after stroking the

plurality of sleeves a second number of strokes.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0004] The following descriptions should not be considered limiting in any way.
With reference to the accompanying drawings, like elements are numbered alike:

[0005] FIG. 1 depicts a cross sectional view of a tubular valve system disclosed
herein in a low-pressure ports closed position;

[0006] FIG. 2, depicts a perspective view of a portion of a tubular shown in the
tubular valve system of FIG. 1;

[0007] FIG. 3, depicts a cross sectional view of the tubular valve system of FIG. 1 in
a high-pressure ports closed position; and

[0008] FIG. 4 depicts a cross sectional view of the tubular valve system of FIG. 1 in a

low-pressure ports open 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 Figure 1, a tubular valve system 10 disclosed herein is illustrated
in cross section. The valve system 10 includes, a tubular 14, having a plurality of ports 18,
and a plurality of sleeves 22, with just one sleeve 22 being illustrated in Figure 1. Additional
ports 18 and sleeves 22 being disposed longitudinally in either or both directions along the
tubular 14. The sleeves 22 are longitudinally strokable relative to the tubular 14 a selectable
number of times, in response to an external input, before the sleeves 22 stroke to a position
thereby opening the ports 18.

[0011] Three seals 26A, 26B, 26C, disclosed in this embodiment as o-rings, sealingly
slidably engage the sleeve 22 to an outer surface 30 of the tubular 14. The outer surface 30
presents a larger dimension portion 32 (diametrical in this embodiment) to the seal 26B than
a smaller dimension portion 33 that it presents to the seal 26A. As such, the larger area
formed between the seal 26B and the larger dimension portion 32 in comparison to the
smaller area formed between the seal 26A and the smaller dimension portion 33 creates a
biasing force toward the seal 26B, in the direction of arrow ‘A.” The biasing force created is
proportional to increases in pressure within the tubular 14 since such pressure acts
simultaneously on both sealed areas. A biasing member 34, depicted as a compression spring

herein, loaded between a shoulder 38 on the sleeve 22 and a shoulder 42 on the tubular 14,
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biases the sleeve 22 in a direction opposite to that of arrow ‘A.” The foregoing construction
allows an operator to stroke the sleeve 22 in the direction of arrow ‘A’ by increasing pressure
within the tubular 14 to a level adequate to overcome the urging of the biasing member 34 as
well as any friction and gravitational loads depending upon the orientation of the system 10.
The operator may also stroke the sleeve 22 in a direction opposite to the arrow ‘A’ by
decreasing pressure within the tubular 14 and allowing the urging of the biasing member 34
to move the sleeve 22.

[0012] Referring to Figure 2, a series of motion translating details 44, illustrated
herein as J-slots, formed in the outer surface 30 limits the lengths of longitudinal strokes of
the sleeve 22 in relation to the tubular 14. A pin 50 (Figure 1) fixedly attached to the sleeve
22 protrudes into the J-slot 44. As the sleeve 22 moves longitudinally relative to the tubular
14 the pin 50 slidably engages walls 46 of the J-slot 44. Walls 46A and 46E limit the
longitudinal travel of the sleeve 22 in the direction opposite to the arrow ‘A’ while the walls
46C limit the longitudinal travel of the sleeve 22 in the direction of arrow ‘A.” Alternate
embodiments can limit the longitudinal travel of the sleeve 22 in the direction of arrow ‘A’
by abutting an end surface 54 of the sleeve 22 against a shoulder 58 of the tubular 14. Such a
configuration can prevent over loading of the pin 50 that could result from an excessive
pressure condition. Walls 46B when contacted by the pin 50, when the sleeve 22 is stroked
in the direction of arrow ‘A,” causes relative rotation of the sleeve 22 to the tubular 14 in a
direction of arrow ‘R.” Similarly, walls 46D when contacted by the pin 50 when the sleeve
22 is stroked in the direction opposite to arrow ‘A’ causes relative rotation of the sleeve 22 to
the tubular 14 also in the direction of arrow ‘R.’

[0013] Referring to Figure 3, the tubular valve system 10 is illustrated in a high-
pressure stroke position. In this embodiment, the end surface 54 is abutting the shoulder 58
thereby limiting the stroke without the pin 50 contacting the walls 46C. In contrast, referring
again to Figure 1, the valve system 10 is illustrated in a low-pressure stroke position. In this
position, the urging force of the biasing member 34 has moved the sleeve 22 in the direction
opposite to arrow ‘A’ causing contact of the pin 50 with the wall 46A of the J-slots 44. In
both of these high-pressure and low-pressure positions the sleeve 22 occludes the ports 18.
This is evidenced by the seals 26A and 26B that are sealed to the outer surface 30 on either
side of the ports 18, thereby providing no open flow passageway.

[0014] Referring to Figure 4, the valve system 10 is illustrated in a position wherein

the ports 18 are open since fluid is free to pass through the ports 18 and through ports 62 in
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the sleeve 22 to outside of the sleeve 22. Seals 26B and 26C, located on either side of the
ports 62, straddle the ports 18 preventing fluid from flowing between the sleeve 22 and the
outer surface 30. Longitudinal alignment of the ports 62 with the ports 18 is possible by the
longitudinal location of the wall 46E of the J-slots 44, which permits the sleeve 22 to move
much further in the direction opposite to the arrow ‘A’ than the walls 46A permitted.
Locating the pin 50 in the J-slot 44 aligned with the wall 46E occurs after a selected number
of strokes of the sleeve 22 relative to the tubular 14 since, as described above, each
longitudinal stroke causes a corresponding rotational movement of the sleeve 22 relative to
the tubular 14. Thus, the J-slot 44 acts as a stroke counter and an operator, by setting the
rotational position of the sleeve 22 (and the pin 50) can select how many pressure up-pressure
down cycles (strokes) will be required before the pin 50 is aligned with the wall 46E portion
of the J-slot 44 thereby allowing opening of the ports 18.

[0015] Further, since the tubular valve system 10 has a plurality of sleeves 22
positioned longitudinally along the tubular 14, each of the plurality of sleeves 22 can be
selectively set to open at a determined number of strokes. The valve system 10 thereby
provides an operator with a significant amount of valve control without requiring intervention
such as running a shifting tool to each valve in order to actuate the valve. Additionally, the J-
slot 44 can be configured to allow closure of the ports 18 through an additional number of
strokes by causing additional rotation of the sleeve 22 to a position wherein the pin 50 again
engages one of the walls 46A of the J-slot 44, for example.

[0016] 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 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,
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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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What is claimed is:

1. A tubular valve system comprising:

a tubular having a plurality of ports therethrough;

a plurality of strokable sleeves disposed at the tubular being configured to stroke in
response to a same external input; and

a plurality of motion translating details disposed at at least one of the tubular and the
plurality of strokable sleeves configured to alter a stroke of the plurality of strokable sleeves
after a selected number of strokes to thereby open at least one of the plurality of ports.

2. The tubular valve system of claim 1, wherein the same external input is
changes in pressure.

3. The tubular valve system of claim 2, wherein the plurality of strokable sleeves
stroke in a first direction in response to a pressure increase and stroke in a second direction in
response to a pressure decrease.

4. The tubular valve system of claim 3, further comprising a plurality of biasing
members configured to urge the plurality of strokable sleeves in the second direction.

5. The tubular valve system of claim 4, wherein the plurality of biasing members
are capable of stroking the plurality of strokable sleeves in the second direction.

6. The tubular valve system of claim 4, wherein the first direction is
longitudinally opposite to the second direction.

7. The tubular valve system of claim 1, wherein the motion translating detail is
configured to rotate the plurality of strokable sleeves in relation to the tubular in response to
the sleeve being stroked.

8. The tubular valve system of claim 7, wherein the motion translating detail
includes at least one J-slot.

9. The tubular valve system of claim 7, wherein travel dimensions of the strokes
are defined by the motion translating detail.

10. The tubular valve system of claim 7, wherein the selectable number of strokes
is defined by the motion translating detail.

11. The tubular valve system of claim 1, wherein the selectable number of strokes
is defined by rotational position of the plurality of strokable sleeves in relation to the tubular
prior to stroking.

12. The tubular valve system of claim 1, wherein the plurality of strokable sleeves

are disposed longitudinally along the tubular.
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13. The tubular valve system of claim 1, wherein at least one of the plurality of
strokable sleeves is selected to open at a different number of strokes than at least one other of
the plurality of strokable sleeves.

14. The tubular valve system of claim 1, wherein at least one of the plurality of
strokable sleeves is configured to occlude at least one of the plurality of ports at a selectable
number of additional strokes after the at least one of the plurality of strokable sleeves opened
the at least one of the plurality of ports.

15. A method of selectively opening a plurality of ports in a tubular, comprising:

positioning a plurality of sleeves along a tubular;

occluding a plurality of ports in the tubular with the plurality of sleeves;

stroking the plurality of sleeves with a same external input;

opening at least one of the plurality of ports after stroking the plurality of sleeves a
first number of strokes; and

opening at least one other of the plurality of ports after stroking the plurality of
sleeves a second number of strokes.

16. The method of selectively opening the plurality of ports in the tubular of claim
15, further comprising pressuring up the tubular to stroke the plurality of sleeves.

17. The method of selectively opening the plurality of ports in the tubular of claim
15, further comprising biasing the plurality of sleeves.

18. The method of selectively opening the plurality of ports in the tubular of claim
17, further comprising stroking the plurality of sleeves with the biasing.

19. The method of selectively opening the plurality of ports in the in the tubular of
claim 15, further comprising rotating the plurality of sleeves in relation to the tubular in
response to the stroking.

20. The method of selectively opening the plurality of ports in the tubular of claim
15, further comprising advancing a stroke counter with the stroking.

21. The method of selectively opening the plurality of ports in the tubular of claim
15, further comprising selecting a number of strokes needed to open the at least one of the
plurality of ports.

22. The method of selectively opening the plurality of ports in the tubular of claim
21, wherein the selecting is accomplished by rotationally positioning the plurality of sleeves

relative to the tubular.
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23. The method of claim 1 wherein the formation is fractured with hydraulic

pressure after the opening of each plurality of ports.



PCT/US2010/041049

WO 2011/008591

1/4

v (0
A
\
\L . > ?wﬂlmﬂ\i MO0 00000 A :
=
gL =
Z fwrx/\ oo o00 .
b \rﬁvﬁﬂ 5 S _ﬂal T 2 \wl.\w m 1z
99¥ 05 gz 9% |Va92 Vo vl o Ve g%
S 0%

Ol



WO 2011/008591 PCT/US2010/041049
2/4




PCT/US2010/041049

WO 2011/008591

3/4

2|

(47
an/lﬁ/\@m 29 /
NONN S N Ry
; . 77 AL POO000O0H
=
=
!
IS SN Z?ij Sty USSISSNSSN 7
oh 4 VOb r m Y 7 (
¥l 0SG \~ 092 29 d9z gl V9¢ 149
4%
ol

3



PCT/US2010/041049

WO 2011/008591

4/4

Pl

el

27
<9~ /
; ;wﬁ = A 800000 0 o
=
II~=
—
; Sk s e e elicle Mo N e 7|
2ov~ ) ( ) ) vo
04 09¢ d92 Yoc
VA% o¢

/

bt



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - claims
	Page 8 - claims
	Page 9 - claims
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings

