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(57) Abstract: Devices, systems and methods for equalizing pressure in a gas well are pro-

FIG. 1 vided. A jar device is coupled to a pump deployed in a gas well between areas of low pres-
sure and high pressure. The jar device includes a mandrel and a no-go sleeve. A jarring tool

is operated to transfer an axial force onto the jar device that is large enough to shear a
shearable connection between the mandrel and no-go sleeve and thereby cause the mandrel

12 to slide from a first position to a second position with respect to the no-go sleeve. A seal

16 that seals between the no-go sleeve and mandrel when the mandrel is located in the first po-
sition is unsealed as a result of the movement of the mandrel and thereby fluid communica-
30 tion is allowed between the area of high pressure and low pressure. This allows easier re-

trieval of the pump.
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DEVICES, SYSTEMS, AND METHODS FOR EQUALIZING PRESSURE
IN A GAS WELL

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present document is based on and claims priority to U.S. Patent
Application Serial No.: 12/388,211, filed 18 February 2009, the contents of which are

herein incorporated by reference in their entirety.

FIELD
[0002] The present application relates generally to gas well dewatering systems.
More particularly, the present application relates to equalization of pressure in a gas well to

allow for easier retrieval of a dewatering pump.

BACKGROUND

[0003] Hydrocarbons and other fluids are often contained within subterranean
formations at elevated pressures. Wells drilled into these formations allow the elevated
pressure within the formation to force the fluids to the surface. However, in low pressure
formations, or when the formation pressure has diminished, the formation pressure may be
insufficient to force the fluids to the surface. In these cases, a positive displacement pump,
such as a piston pump, can be installed to provide the required pressure to produce the fluids.

[0004] The function of pumping systems in gas wells is to produce liquid, generally
water, that enters the wellbore naturally with the gas. This is typically necessary only on
low-flow rate gas wells. In high-flow rate gas wells, the velocity of the gas is usually
sufficient that it carries the water to the surface. In low-flow rate wells, the water
accumulates in the wellbore and restricts the flow of gas. By pumping out the water, the
pump allows the well to flow at a higher gas rate, and this additional produced gas, which
eventually is related to additional revenue, pays for the pumping unit.

[0005] Operation of the pumping unit can create an area of low pressure beneath the
pump compared to high pressure on top of the pump. The differential pressure can become
great enough so as to prevent retrieval of the pumping unit by normal means. For example,
the differential pressure can result in a pulling force requirement greater than the axial
strength of a cable supporting the unit in the well. Pulling up on the cable will thus cause
either the cable or a separate shearing mechanism to shear, thus leaving the pumping unit

without a connection uphole. For this purpose, the pumping unit can include a fishing neck
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profile for retrieval using a separate fishing tool. However, without a means for equalizing

the differential pressure, retrieval with the fishing tool can also be difficult or impossible.
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SUMMARY

[0006] The present disclosure recognizes that it is desirable to provide devices,
systems, and methods for equalizing pressure in a gas well to allow for easier retrieval of a
dewatering pump deployed in the well between an area of low pressure and high pressure. It
is recognized as desirable to provide such devices and systems that are durable and yet
relatively inexpensive to manufacture, operate and repair.

[0007] Devices, systems and methods for equalizing pressure in a gas well are
provided. In one example, a jar device is coupled to a pump deployed in a gas well between
areas of low pressure and high pressure. The jar device includes a mandrel and a no-go
sleeve. A jarring tool is operated to transfer an axial force onto the jar device that is large
enough to shear a shearable connection between the mandrel and no-go sleeve and thereby
cause the mandrel to slide from a first position to a second position with respect to the no-go
sleeve. A seal that seals between the no-go sleeve and mandrel when the mandrel is located
in the first position is unsealed as a result of the movement of the mandrel and fluid
communication is thereby permitted between the areas of high pressure and low pressure.

This allows for easier retrieval of the pump.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008] The best mode is described hereinbelow with reference to the following
drawing figures.
[0009] Figure 1 depicts a jar device having a mandrel located in a first position with
respect to a no-go sleeve.
[0010] Figure 2 is the jar device of Figure 1 wherein the mandrel is located in a
second position with respect to the no-go sleeve.
[0011] Figure 3 is another example of a jar device having a mandrel located in a first
position with respect to a no-go sleeve.
[0012] Figure 4 is the jar device shown in Figure 3 wherein the mandrel is located in

a second position with respect to the no-go sleeve.

DETAILED DESCRIPTION OF THE DRAWINGS
[0013] In the following description, certain terms have been used for brevity,
clearness, and understanding. No unnecessary limitations are to be implied therefrom beyond
the requirement of the prior art because such terms are used for descriptive purposes only and
are intended to be broadly construed. The different devices, systems and method steps

described herein may be used alone or in combination with other devices, systems and
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method steps. It is to be expected that various equivalents, alternatives, and modifications are
possible within the scope of the appended claims.

[0014] Figures 1 and 2 depict a device for facilitating retrieval of a pump deployed in
a gas well between an area 10 of low pressure and an area 12 of high pressure. Specifically, a
jar device 14 includes a mandrel 16 and a no-go sleeve 18. The mandrel 16 and no-go sleeve
18 are connected by a shearable connection 20, which in the example shown is made by shear
pins 22 extending inwardly from the inner diameter of the no-go sleeve 18 and engaged in a
channel 24 on the outer surface of the mandrel 16. Shearing of the shear pins 22 allows the
mandrel 16 to slide in a downhole direction (arrow 26) along the inner diameter of the
stationary no-go sleeve 18.

[0015] A locking ring 28 extends inwardly from the inner diameter of the no-go
sleeve 18 and is configured to engage and lock with a locking groove 30 on the outer surface
of the mandrel 16 to retain the mandrel 16 in the second position (Figure 2). Upper and
lower O-ring seals 32, 34 seal between the inner surface of the no-go sleeve 18 and the outer
surface of the mandrel 16. Equalization holes 36 are formed through the mandrel 16 between
the upper and lower O-rings 32, 34. Equalization holes 38 are formed in the no-go sleeve 18.
The equalization holes 36 are located uphole from the equalization holes 38 when the
mandrel 16 is in the first position (Figure 1) and the equalization holes 36 and 38 are
substantially aligned when the mandrel 16 is located in the second position (Figure 2). In the
first position, the O-rings 32, 34 seal between the mandrel 16 and no-go sleeve 18, thereby
preventing fluid communication between the areas 10, 12 of low pressure and high pressure.
In the second position (Figure 2), fluid communication is allowed between the areas 10, 12 of
low pressure and high pressure via the respective aligned equalization holes 36, 38.

[0016] In use, the device 14 is coupled to a pump (not shown) deployed in a gas well
between the areas 10, 12 of low pressure and high pressure. The areas 10, 12 of low pressure
and high pressure are created by operation of the pump. When retrieval of the pump by
manual or other means is required, the differential pressure between the areas 10, 12 works
against the retrieval action, thus making it difficult to remove the pump from the well. The
system shown in Figures 1 and 2 alleviates this problem by allowing for selective
communication between the areas 10, 12. While in the first position (IFigure 1), the jar device
14 prevents fluid communication between the areas 10, 12 and thus allows for operation of
the attached pump. When retrieval is desired, a jarring tool, which can for example be spang
jars and weight (shown schematically at 40) is attached to the pump. The operator elevates
the weight and drops it to create a downward force shown at arrow 42 (Figure 2). When

jarred downward, the no-go sleeve 18 remains stationary while the shearable connection 20 is
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sheared and the mandrel 16 is allowed to slide downwardly in the direction of arrow 26. This
downward motion aligns the equalization holes 36, 38 and establishes hydraulic
communication above and below the device 14. Pressure equalization is thus achieved,
which facilitates easier removal of the pump and associated jar device 14 from the well via
for example a fishing neck and tool.

[0017] Optionally, the lock ring 28 engages with the locking groove 30 as the
mandrel 16 is moved into the second position (Figure 2). This effectively locks the mandrel
16 in the second position, which further facilitates a retrieval force on the mandrel 16 to
remove the device 14 from the well.

[0018] Figures 3 and 4 depict another system for allowing retrieval of a dewatering
pump deployed in a gas well between an area of low pressure 50 and an area of high pressure
52. A jar device 54 includes an inner mandrel 56 and an outer no-go sleeve 58. The mandrel
56 and no-go sleeve 58 are connected by a shearable connection 60 formed by shear pins 62
extending inwardly from the inner surface of the no-go sleeve 58 and engaging with a shear
channel 64 on the outer surface of the mandrel 56. The mandrel 56 is configured to slide
axially from a first position (Iligure 3) to a second position (Figure 4) in an uphole direction
shown by arrow 66.

[0019] An O-ring 68 forms a seal between an inner surface 70 of the no-go sleeve 58
and the outer surface 72 of the mandrel 56 when the mandrel 56 is located in the first position
(Figure 3). Equalization holes 74 are formed through the mandrel 76. The holes 74 are
located uphole of the seal 68 when the mandrel 56 is in the first position (Figure 3). When
the mandrel 56 is in the second position (Figure 4), the equalization holes 74 are placed in
fluid communication with an open end 76 of the mandrel 56, thus allowing fluid
communication between the areas of low pressure 50 and high pressure 52.

[0020] In use, the jar device 54 is coupled to a dewatering pump deployed in a
gas well between the areas 50, 52. A jarring tool 53 such as spang jars and weight is
operated to transfer an axial force in the direction of arrow 78 large enough to shear
the shearable connection 60 and cause the mandrel 56 to move uphole in the direction
of arrow 66 into the second position shown in Figure 4. Movement of the mandrel 56
releases the seal 68 between the surfaces 70, 72 and allows fluid communication
through the equalization holes 74, open end 76, and thus between the areas 50, 52
thereby equalizing pressure above and below the pump. This allows for easier

retrieval of the pump from the well.



WO 2010/096485 PCT/US2010/024474

CLAIMS

What is claimed is:

1. A device connected to a pump deployed in a gas well between an area of low pressure
and an area of high pressure, the device comprising:

a jar device, the jar device comprising a mandrel and a no-go sleeve, wherein the
mandrel is attached to the no-go sleeve by a shearable connection, and wherein the mandrel is
configured to slide axially from a first position to a second position with respect to the no-go
sleeve when the shearable connection is sheared;

a seal that prevents fluid communication between the area of high pressure and the
area of low pressure when the mandrel is located in the first position and that does not
prevent fluid communication between the area of high pressure and the area of low pressure
when the mandrel is located in the second position; and

a jarring tool actuatable to apply an axial force onto the jar device that is large enough
to shear the shearable connection and cause the mandrel to slide from the first position to the

second position.

2. The device according to claim 1, wherein the first position is located uphole of the

second position and the jarring tool jars down on the jar device.

3. The device according to claim 1, wherein the seal seals between the no-go sleeve and
the mandrel in the first position and wherein the seal does not seal between the no-go sleeve

and the mandrel in the second position.

4. The device according to claim 1, wherein the seal prevents fluid flow through
apertures in the mandrel and no-go sleeve when the mandrel is located in the first position
and wherein the seal does not prevent fluid flow through the apertures in the mandrel and no-

go sleeve when the mandrel is located in the second position.

5. The device according to claim 1, comprising a locking device that locks the mandrel

and no-go sleeve into the second position.

6. The device according to claim 5, wherein the locking device comprises a locking ring

and corresponding locking groove.
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7. The device according to claim 1, wherein the first position is located downhole of the

second position and the jarring tool jars up on the jar device.

8. The device according to claim 7, wherein the seal prevents fluid flow through an
aperture in the no-go sleeve when the mandrel is located in the first position and wherein the
seal does not prevent fluid flow through the aperture in the no-go sleeve when the mandrel is

located in the second position.

0. The device according to claim 7, wherein the no-go sleeve comprises a retrieval collet
and the mandrel comprises a corresponding flange configured to engage with the retrieval

collet when the mandrel slides into the second position.

10. The device according to claim 1, wherein the jarring tool comprises spang jars and
weights.
11. A system for allowing retrieval of a pump from a gas well, the system comprising:

a retrievable pump deployed in a gas well so as to separate areas of low pressure and
high pressure;

a jar device coupled to the pump and comprising a mandrel and a no-go sleeve,
wherein the mandrel is attached to the no-go sleeve by a shearable connection, wherein
shearing of the shearable connection allows the mandrel to slide axially from a first position
to a second position with respect to the no-go sleeve;

a seal that prevents fluid communication between the areas of high pressure and low
pressure when the mandrel is located in the first position, and that does not prevent fluid
communication between the areas of high pressure and low pressure when the mandrel is
located in the second position; and

a jarring tool configured to transfer an axial force onto the jar device that is large
enough to shear the shearable connection and cause the mandrel to slide from the first

position to the second position.

12. The system according to claim 11, wherein the first position is located uphole of the

second position and the jarring tool jars down on the jar device.
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13. The system according to claim 11, wherein the seal seals between the no-go sleeve and
mandrel in the first position and wherein the seal does not seal between the no-go sleeve and

mandrel in the second position.

14. The system according to claim 11, wherein the seal prevents fluid flow through
apertures in the mandrel and no-go sleeve when the mandrel is located in the first position
and wherein the seal does not prevent fluid flow through the apertures in the mandrel and no-

go sleeve when the mandrel is located in the second position.

15. The system according to claim 11, comprising a locking device that locks the mandrel

and no-go sleeve into the second position.

16. The system according to claim 15, wherein the locking device comprises a locking

ring and corresponding locking groove.

17. The system according to claim 11, wherein the first position is located downhole of

the second position and the jarring tool jars up on the jar device.

18. The system according to claim 17, wherein the seal prevents fluid flow through an
aperture in the no-go sleeve when the mandrel is located in the first position and wherein the
seal does not prevent fluid flow through the aperture in the no-go sleeve when the mandrel is

in the second position.

19. The system according to claim 17, wherein the no-go sleeve comprises a retrieval
collet and the mandrel comprises a corresponding flange configured to engage with the

retrieval collet when the mandrel slides into the second position.

20. The system according to claim 11, wherein the jarring tool comprises spang jars and
weights.
21. A method of retrieving a pump deployed in a gas well between an area of low

pressure and an area of high pressure, the method comprising the steps of:
providing a jar device coupled to the pump and comprising a mandrel and a no-go

sleeve;
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operating a jarring tool to transfer an axial force onto the jar device that is large
enough to shear a shearable connection between the mandrel and no-go sleeve and thereby
cause the mandrel to slide from a first position to a second position with respect to the no-go
sleeve;

wherein a seal that seals between the no-go sleeve and mandrel when the mandrel is
located in the first position is unsealed by operation of the jarring tool to thereby allow fluid
communication between the area of high pressure and the area of low pressure and allow for

easier retrieval of the pump.

22. The method of claim 21, comprising the step of jarring down on the jar device to

shear the shearable connection.

23. The method of claim 21, comprising the step of jarring up on the jar device to shear

the shearable connection.
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