wO 2010/096481 A1 || I L1 00 0 OO A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

i

(43) International Publication Date
26 August 2010 (26.08.2010)

(10) International Publication Number

WO 2010/096481 A1l

International Patent Classification: 71)

E21B 43/00 (2006.01)

(51

Applicant (for FR only): SERVICES PETROLIERS
SCHLUMBERGER [FR/FR]; 42 rue Saint Dominique,
F-75007 Paris (FR).

(21) International Application Number:
PCT/US2010/024470 (71) Applicant (for GB, JP, NL only): SCHLUMBERGER
. - . HOLDINGS LIMITED [GB/GB]; P.O. Box 71, Craig-
(22) International Filing Date.17 February 2010 (17.02.2010) muir Chambers, Road Town, Tortola, 1110 (VG).
o1 . . (71) Applicant (for AL, AM, AU, AZ, BF, BG, BJ, BY, CF,
(25) Filing Language: English CG, CL CM, CO, CZ, DE, DK, GA, GN, GO, GR, G,
(26) Publication Language: English HU, ID, IE, IL, IT, KG, KP, KR, KZ, LT, MD, ML, MR,
L. MX, MY, NE, NO, NZ, OM, PL, RO, RU, SI, SK, SN, 1D,
(30) Priority Data: 7G, TH, TJ, TM, TN, TR, TT, UZ, ZA only): SCHLUM-
(71) Applicant (for CA only): SCHLUMBERGER CANA- 83-89, NL-2514 JG The Hague (NL).

DA LIMITED [CA/CA]; 525-3rd Avenue Southwest,
Calgary, Alberta T2P 0G4 (CA).

[Continued on next page]

(54) Title: GAS WELL DEWATERING SYSTEM

(57) Abstract: Power and control logic configurations for gas well dewatering sys-

FIG. 1 tems are provided. In one example, a reservoir is contigured to contain hydraulic, lu-
w 70  Dbricating fluid. An electric motor is configured to receive fluid from the reservoir for
(r/ 2 lubrication and a hydraulic pump powered by the electric motor is configured to re-
%///%) 28 ceive fluid from the reservoir and pump the tluid into a hydraulic circuit. A positive
‘ﬁil%w‘ displacement oscillating pump is powered by the hydraulic pump and configured to
%.ﬂ 36 pump fluid from the reservoir to an outlet from the well. The electric motor and hy-
\\\\%&\\ ,\/ 57 draulic pump receive the same fluid from the reservoir for lubrication and to create
| X i ressure in the hydraulic circuit, respectively.
30— \;///// ) p y » Tesp y
26
26~ /
% 1/55
54— \\H‘\
N\ ,I‘ 58
21 N\ A {46
66—t \{ﬂ//////%\ 1Y
44— \\\,’_’///\E H— 52
64—
68 |§fl/4%\ 50
IR TTNRN—60
42 &\\: I] N 56

i £ ]




WO 2010/096481 A1 I 0000 )00 U0 O A T

1

(72)
(73)

74

31

Applicant (for all designated States except AL, AM, AU,
AZ, BF, BG, BJ, BY, C4, CF, CG, CI, CM, CO, CZ, DE,
DK, FR, G4, GB, GN, GO, GR, GW, HU, ID, IE, IL, IT,
JP, KG, KP, KR, KZ, LT, MD, ML, MR, MX, MY, NE,
NL, NO, NZ, OM, PL, RO, RU, SI, SK, SN, TD, TG, TH,
17J, T™M, TN, TR, TT, US, UZ, Z4): PRAD RESEARCH
AND DEVELOPMENT LIMITED [GB/GB]; P.O. Box
71, Craigmuir Chambers, Road Town, Tortola, 1110
vVG).

Inventors; and

Inventors/Applicants (for US only): DOWLING,
Michael, A. [US/US]; 1314 Castle Street, Houston, Texas
77006 (US). KAMPHAUS, Jason [US/US]; 3907 Gaze-
bo Lane, Missouri City, Texas 77459 (US). SUKIANTO,
Harryson [ID/US]; 3010 Granite Lake Drive, Missouri
City, Texas 77459 (US). DOREL, Alain, P. [FR/US];
11618 Highgrove Drive, Houston, Texas 77077 (US).
ROWATT, John, David [US/US]; 3022 Chance Court,
Pearland, Texas 77584 (US). WATSON, Arthur, I. [US/
US]; 6502 Knoll Park Drive, Sugar Land, Texas 77479
US).

Agents: MCGOFF, Kevin, B. ct al.; Schlumberger Tech-
nology Corporation, 14910 Airline Road, Legal - IP,
Building 14, Rosharon, Texas 77583 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

84)

AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NL
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant's entitlement to apply for and be granted
a patent (Rule 4.17(i1))

Published:

with international search report (Art. 21(3))



WO 2010/096481 PCT/US2010/024470

GAS WELL DEWATERING SYSTEM

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present document is based on and claims priority to U.S. Patent
Application Serial No.: 12/388,098, 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 power and control logic configurations

for positive displacement oscillating pumps used in gas well dewatering systems.

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 necessary only on low flow rate
gas wells. In high flow rate gas wells, the velocity of the gas is sufficient that it carries the
water to 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] The use of a retrievable pumping system in a low-flow rate gas well is subject
to several economic restrictions. One principal restriction is that the pumping system must be
inexpensive to replace, otherwise the cost of installing or replacing the unit overwhelms the

additional revenue from an increase in the low flow rate of gas.
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SUMMARY
[0006] The present disclosure recognizes that it is desirable to provide a gas well
dewatering system that is of sufficiently small size that it can be deployed and operated in a
relatively crowded well environment. It is recognized as desirable to provide such a system
that is durable and yet relatively inexpensive to manufacture, operate and repair.
[0007] In one example, a gas well dewatering system is configured to pump well fluid
from a reservoir to an outlet for discharge from a well. The system includes a reservoir
configured to contain hydraulic, lubricating fluid; an electric motor configured to receive
fluid from the reservoir for lubrication; a hydraulic pump powered by the electric motor, the
hydraulic pump configured to receive fluid from the reservoir and pump said fluid into a
hydraulic circuit; and a positive displacement pump powered by the hydraulic pump and
configured to pump fluid from the reservoir to the outlet. Advantageously, the electric motor
and hydraulic pump receive the same fluid from the reservoir for lubrication and for pumping
into the hydraulic circuit, respectively. According to this arrangement, it is possible for the
motor and hydraulic pump to rotate in one direction while the positive displacement pump
oscillates to pump fluid from the well.
[0008] In another example, a switching device is connected to the hydraulic circuit
and is switchable between a first position wherein fluid pressure in the hydraulic circuit is
applied to the first side of the piston pump to move the piston pump in a first direction and a
second position wherein fluid pressure in the circuit is applied to the second side of the piston
pump to move the piston pump in a second, opposite direction. The movement of the piston
pump in the first direction causes corresponding movement of the switching device into the
second position. Movement of the piston pump in the second direction causes corresponding
movement of the switching device into the first position. In a preferred example, the piston
pump and the switching device are coupled together.
[0009] In another example, a first hydraulic circuit is configured to convey fluid
pressure from the hydraulic pump to power the piston pump and a second hydraulic circuit is
configured to convey fluid pressure to a switching device switchable between a first position
wherein fluid pressure in the first hydraulic circuit is applied to the first side of the piston
pump to move the piston pump in the first direction and a second position wherein fluid
pressure in the first hydraulic circuit is applied to the second side of the piston pump to move
the piston pump in the second direction. Movement of the piston pump in the first direction
causes the switching device to switch to the second position. Movement of the piston pump

in the second direction causes the switching device to switch to the second position.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0010] The best mode of practicing the invention is described hereinbelow with
reference to the following drawing figures.
[0011] Figure 1 depicts a gas well dewatering system including a reservoir, electric
motor, hydraulic pump, hydraulic circuit, positive displacement oscillating pump, and
switching device switched into a first position.
[0012] Figure 2 depicts the system depicted in Figure 1 wherein the switching device
is switched into a second position.
[0013] Figure 3 is another example of a switching device, which is switched into a
first position.
[0014] Figure 4 depicts the switching device shown in Figure 3, switched into a

second position.

DETAILED DESCRIPTION OF THE DRAWINGS

[0015] 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 systems described herein may be used
alone or in combination with other systems. It is to be expected that various equivalents,
alternatives, and modifications are possible within the scope of the appended claims.

[0016] Figures 1 and 2 depict a gas well dewatering system 10 configured to be
inserted into a well and to pump fluid from the well. The gas well dewatering system 10
includes an electric motor 12 including a stator 14 and rotor 16 configured to rotate in one
direction about a rotational axis 18 and provide power to a hydraulic pump 20. The electric
motor 12 can be powered by conventional means, such as via a power cable extending from
the surface of the well.

[0017] A fluid reservoir 22 contains dual purpose fluid suitable for lubrication and as
a hydraulic fluid. Fluid from the reservoir 22 is supplied to the motor 12 for lubrication and
then via conduits 24 to the hydraulic pump 20. The hydraulic pump 20 is configured to pump
the fluid into a hydraulic circuit 26 to power oscillating movement of a positive displacement
pump 28. In the example shown, the positive displacement pump 28 is a dual acting piston
pump and the hydraulic circuit 26 conveys fluid pressure from the hydraulic pump 20

selectively to first 30 and second 32 sides of the dual acting piston pump 28.
_3-
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[0018] A switching device 34 is connected to the hydraulic circuit 26 and configured
to switch between a first position, shown in Figure 1, wherein fluid pressure from the
hydraulic pump 20 causes the dual acting piston pump 28 to move in a first direction shown
by arrow 36 and a second position, shown in Figure 2, wherein fluid pressure from the
hydraulic pump 20 causes the dual acting piston pump 28 to move in a second direction
shown by arrow 38. In the example shown, the first direction 36 is a downward motion and
the second direction 38 is an upward motion. Such operation of the switching device 34
advantageously allows the electric motor 12 to turn in a single direction about rotational axis
18 while the dual acting piston pump 28 completes a reciprocating or oscillating movement in
the first and second directions 36, 38, as will be described further below.

[0019] In the example shown, the switching device 34 has a switch body 40 that is
coupled to an extension rod 42 extending from the dual acting piston pump 28. The switch
body 40 has a first through-bore 44 configured to align with the hydraulic circuit 26 when the
switching device 34 is in the first position shown in Figure 1, and a second through-bore 46
configured to align with the hydraulic circuit 26 when the switching device 34 is in the
second position, shown in Figure 2. The hydraulic circuit 26 includes a hydraulic input 48
that aligns with the first through-bore 44 in the switch body 40 when the switch body 40 is in
the first position, shown in Figure 1. The hydraulic input 48 aligns with the second through-
bore 46 in the switch body 40 when the switch body 40 is in the second position, shown in
Figure 2. The hydraulic circuit 26 further includes a first hydraulic output 50 that aligns with
the first through-bore 44 on the switch body 40 when the hydraulic circuit 26 is in the first
position, shown in Figure 1. In the first position, the hydraulic circuit 26 conveys fluid
pressure from the hydraulic pump 20 to the first side 30 of the dual acting piston pump 28.
The hydraulic circuit 26 includes a second hydraulic outlet 52 that aligns with the second
through-bore 46 when the hydraulic circuit 26 is in the second position, shown in Figure 2.
In the second position, the hydraulic circuit 26 conveys fluid pressure from the hydraulic
pump 20 to the second side 32 of the dual acting piston pump 28.

[0020] The extension rod 42 which extends from the dual acting piston pump 28
includes a top flange 54 and a bottom flange 56 configured to engage with the top side 58 and
bottom side 60 of the switch body 40, respectively. Dynamic magnets 62, 64 are coupled to
the switch body 40 and stationary magnets 66, 68 are coupled to, for example, a housing
associated with the system 10. The stationary magnets 66, 68 are spaced apart and

respectively configured to attract at least one of the dynamic magnets 62, 64 and thereby
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cause the switch body 40 to firmly register into one of the first and second positions shown in
Figures 1 and 2, respectively.

[0021] During operation, electric power is provided to motor 12, which causes rotor
16 to rotate and provide power to hydraulic pump 20. Fluid contained within reservoir 22 is
conveyed to lubricate motor 12 during operation. luid continues through motor 12 (arrows
51) and is provided to hydraulic pump 20 wherein it is pumped into hydraulic circuit 26
(arrow 53) at a predetermined pressure sufficient to drive reciprocal motion of dual acting
piston pump 28. Switching device 34 switches between the first position shown in Figure 1
and the second position shown in Figure 2 to provide fluid pressure to first and second sides
30, 32 of dual acting piston pump 28, respectively. More specifically, as shown in Figure 1,
switching device 34 is shown in the first position wherein fluid pressure is supplied from the
hydraulic pump 20 via the first through-bore 44 to the first side 30 of the piston pump 28
(arrows 55, 57). Application of fluid pressure on the first side 30 of the dual acting piston
pump 28 causes the dual acting piston pump 28 to move in the first direction 36. During said
movement, the top flange 54 engages with the top side 58 of the switch body 40 and applies a
sufficient force to overcome the attractive force between dynamic magnet 62 and stationary
magnet 66, thus allowing the switch body 40 to move into the second position, shown in
Figure 2. During movement of the switch device 34, the dynamic magnet 64 and stationary
magnet 68 are brought into proximity with each other such that an attractive force between
the respective magnets 64, 68 causes the switch body 40 to register or snap into place in the
second position, shown in Figure 2. During movement of piston pump 28 in the first
direction 36, fluid is pumped from the second side 32 of the pump 28 back to the reservoir 22
(arrow 59).

[0022] While in the second position, fluid pressure from the hydraulic pump 20 is
applied to the second side 32 of the dual acting piston pump 28 via the hydraulic circuit 26
and specifically through the through-bore 46. Application of pressure to the second side 32
of the dual acting piston pump 28 (arrows 61, 63) causes the dual acting piston pump 28 to
move in the second direction 38. During said movement, the bottom flange 56 engages with
the bottom side 60 of the switch body 40 with sufficient pressure to overcome the attractive
force between the magnets 64, 68, thus dislodging the switch body 40 from the second
position and moving the switch body 40 in the second direction 38 such that the magnets 62,
66 are brought into proximity with each other. Attractive force between the respective

magnets 62, 66 causes the switch body 40 to snap into the first position, shown in Figure 1.
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During movement of piston pump 28 in the second direction 38, fluid is pumped from the
first side 30 of the pump 28 back to the reservoir 22 (arrow 65).

[0023] The above process is repeated in succession and the dual acting piston pump
28 is powered to draw fluid from a well reservoir (not shown) and pump said fluid to an
outlet (not shown) for discharge from the well.

[0024] Figures 3 and 4 depict an alternate configuration for causing a reciprocating
motion of a piston pump. In the example shown, a piston pump 100 is configured to
reciprocate back and forth between first 102 and second 104 directions. A first hydraulic
circuit 106 is configured to convey fluid pressure from a hydraulic pump (e.g. 20, see Figures
1 and 2) to power the piston pump 100. A second hydraulic circuit 108 is configured to
convey fluid pressure to actuate a switching device 110, which in the example shown is a
sliding spool switch switchable between a first position (Figure 3) wherein fluid pressure in
the first hydraulic circuit 106 is applied to a first side 112 of the piston pump 100 to move the
piston pump 100 in the first direction 102 and a second position (Figure 4) wherein fluid
pressure in the first hydraulic circuit 106 is applied to a second side 114 of the piston pump
100 to move the piston pump 100 in the second direction 104. In the example shown,
movement of the piston pump 100 in the first direction 102 causes the switching device 110
to switch to the second position (Figure 4) and movement of the piston pump 100 in the
second direction 104 causes the switching device 110 to switch to the first position (Figure
3), as will be further described below.

[0025] In the example shown, a first switch 116 is disposed in the second hydraulic
circuit 108. The first switch 116 is switchable between an open position (Figure 3) wherein
fluid pressure in the first hydraulic circuit 106 is applied to the first side 112 of the piston
pump 100 to move the piston pump 100 in the first direction 102 in a closed position (Figure
4) wherein fluid pressure in the first hydraulic circuit 106 is not applied to the first side 112
of the piston pump 100. A second switch 118 is disposed in the second hydraulic circuit 108.
The second switch 118 is switchable between an open position (Figure 4) wherein fluid
pressure in the first hydraulic circuit 106 is allowed to apply to the second side 114 of the
piston pump 100 to move the piston pump 100 in the second direction 104 and a closed
position (Figure 3) wherein fluid pressure in the first hydraulic circuit 106 is not applied to
the second side 114 of the piston pump 100. As explained further below, movement of the
piston pump 100 in the first direction 102 causes the first switch 116 to move into the closed
position (Figure 4), the second switch 118 to move into the open position (Figure 4) and the

switching device 110 to move into the second position (Figure 4). Movement of the piston
-6 -
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pump 100 in the second direction 104 causes the first switch 116 to move into the open
position (Figure 3), the second switch 118 to move into the closed position (IFigure 3), and the
switching device 110 to move into the first position (Figure 3).

[0026] In the example shown, the piston pump 100 includes upper and lower piston
heads 120, 122. An upper magnet 124 is coupled to the upper piston head 120 and a lower
magnet 126 is coupled to the lower piston head 122. In this example, the first switch 116
includes a first magnet 128, the second switch 118 includes a second magnet 130. The first
switch 116 is biased into the closed position by an elastic element 132. The second switch
118 is also biased into the closed position by an elastic element 134. The upper magnet 124
is located proximate to the second magnet 130 when the piston moves in the first direction
102. The lower magnet 126 is located proximate the first magnet 128 when the piston moves
in the second direction 104. Upper magnet 124 and second magnet 130 repulse each other.
Lower magnet 126 and first magnet 128 repulse each other.

[0027] The sliding spool valve or switching device 110 has first and second passages
136, 138. The first passage 136 aligns with the first hydraulic circuit 106 to connect the
hydraulic pump to the first side 112 of the piston pump 100 when the switching device 110 is
in the first position (Figure 3). The second passage 138 aligns with the hydraulic circuit 106
to connect the hydraulic pump to the second side 114 of the piston pump 100 when the
switching device 110 is in the second position (Figure 4).

[0028] During operation, hydraulic fluid pressure is provided to the hydraulic circuits
106, 108. When the piston pump 100 is in the first position (Figure 3), the repulsive force
between magnets 126 and 128 is sufficient to overcome the bias from elastic element 132 and
cause the first switch 116 to open. Fluid pressure is thus allowed to flow in the direction of
arrow 140 and apply to a first side 142 of switching device 110 to force the switching device
110 into a position wherein through-bore 136 is aligned with the hydraulic circuit 106 and in
flow of fluid from circuit 106 is allowed to first side 112 of piston pump 100. This causes the
piston pump 100 to move in the first direction 102. The fluid pressure applied to the first side
112 of the piston pump 100 is sufficient to move the piston pump in the first direction 102
towards the second switch 118 and into the position shown in Figure 4. When the piston
pump 100 reaches the position shown in Figure 4, the repulsive force between magnets 112
and 130 is sufficient to overcome the bias provided by elastic member 134, thus opening the
second switch 118 and allowing fluid flow through the hydraulic circuit 108 in the direction
of arrow 144. Simultaneously, the elastic element 132 forces the magnet 128 and first switch

116 into the closed position shown in Figure 4, thus preventing fluid flow through the
-7 -
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hydraulic circuit 108 in the direction of arrow 140. Fluid pressure along arrow 144 is applied
to a second side 146 of the switching device 110, thus forcing the switching device 110 into
the position shown in Figure 4 wherein conduit 138 is aligned with the hydraulic circuit 106
and inflow through hydraulic circuit 106 is allowed to the second side 114 of the piston pump
100. Inflow of fluid at the second side 114 of piston pump 100 causes the piston pump 100 to
move in the second direction 104, back into the position shown in Figure 3. As this occurs,
the magnet 124 moves away from the magnet 130 and thus allows the bias pressure from
elastic element 134 to cause the second switch 118 to move into the closed position shown in
Figure 3, thus preventing flow through the hydraulic circuit 108 along arrow 144.

[0029] The above-mentioned process occurs repeatedly allowing for oscillating

movement of the piston pump 100 along directions 102 and 104.
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CLAIMS

What is claimed is:
1. A gas well dewatering system configured to pump well fluid from a reservoir to an
outlet for discharge from a well, the gas well dewatering system comprising:

a reservoir configured to contain hydraulic, lubricating fluid;

an electric motor configured to receive fluid from the reservoir for lubrication;

a hydraulic pump powered by the electric motor, the hydraulic pump configured to
receive fluid from the reservoir and pump said fluid into a hydraulic circuit; and

a positive displacement oscillating pump powered by the hydraulic pump and
configured to pump fluid from the reservoir to the outlet;

wherein the electric motor and hydraulic pump receive the same fluid from the

reservoir for lubrication and to create pressure in the hydraulic circuit, respectively.

2. The gas well dewatering system of claim 1, wherein the hydraulic pump receives fluid

from the reservoir via the electric motor.

3. The gas well dewatering system of claim 1, wherein the positive displacement pump
is a piston pump and wherein the hydraulic circuit conveys fluid pressure from the hydraulic

pump selectively to first and second sides of the piston pump.

4. The gas well dewatering system of claim 3, wherein the piston pump comprises a dual

acting piston pump.

5. The gas well dewatering system of claim 3, wherein a switching device is connected
to the hydraulic circuit and is switchable between a first position wherein fluid pressure from
the hydraulic pump causes the piston pump to move in a first direction and a second position
wherein fluid pressure from the hydraulic pump causes the piston pump to move in a second

direction.

6. The gas well dewatering system of claim 5, wherein operation of the switching device

allows the motor to turn in one direction while the piston pump reciprocates.

7. The gas well dewatering system of claim 5, wherein movement of the piston pump in

the first direction causes the switching device to switch to the second position and wherein
-9
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movement of the piston pump in the second direction causes the switching device to switch to

the first position.

8. The gas well dewatering system of claim 5, wherein the piston pump and switching

device are coupled together.

0. The gas well dewatering system of claim 8, wherein the switching device comprises a
switch body having a first throughbore configured to align with the hydraulic circuit when the
switching device is in the first position and a second throughbore configured to align with the

hydraulic circuit when the switching device is in the second position.

10. The gas well dewatering system of claim 9, wherein the hydraulic circuit comprises a
hydraulic input that aligns with the first throughbore in the switch body when the switch body
is in the first position and that aligns with the second throughbore in the switch body when

the switch body is in the second position.

11. The gas well dewatering system of claim 9, wherein the hydraulic circuit comprises a
first hydraulic output that aligns with the first throughbore when the hydraulic circuit is in the
first position and that conveys fluid pressure from the hydraulic pump to the first side of the
piston pump and a second hydraulic outlet that aligns with the second throughbore when the
hydraulic circuit is in the second position and that conveys fluid pressure from the hydraulic

pump to the second side of the piston pump.

12. The gas well dewatering system of claim 9, wherein the piston pump comprises an
extension rod configured to engage with the switch body to move the switch body between

the first and second positions.

13. The gas well dewatering system of claim 12, wherein the extension rod comprises
bottom and top flanges configured to engage with bottom and top sides of the switch body,

respectively, to move the switch body between the first and second positions, respectively.

14. The gas well dewatering system of claim 9, comprising at least one dynamic magnet

coupled to the switch body and a pair of stationary magnets that are spaced apart and

-10 -
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respectively configured to attract the at least one dynamic magnet and thereby attract the

switch body into the respective first and second positions.

15. The gas well dewatering system of claim 14, wherein the stationary magnets are

coupled to a pump housing containing the piston pump.

16. A gas well dewatering system configured to pump well fluid from a reservoir to an
outlet for discharge from a well, the gas well dewatering system comprising:

a hydraulic pump;

a piston pump;

a hydraulic circuit configured to convey fluid pressure from the hydraulic pump to
first and second sides of the piston pump; and

a switching device connected to the hydraulic circuit, the switching device being
switchable between a first position wherein fluid pressure in the hydraulic circuit is applied to
the first side of the piston pump to move the piston pump in a first direction and a second
position wherein fluid pressure in the circuit is applied to the second side of the piston pump
to move the piston pump in a second, opposite direction;

wherein the movement of the piston pump in the first direction causes corresponding
movement of the switching device into the second position, and wherein movement of the
piston pump in the second direction causes corresponding movement of the switching device

into the first position.

17. The gas well dewatering system of claim 16, wherein the piston pump and switching

device are coupled together.

18. The gas well dewatering system of claim 17, wherein the switching device comprises
a switch body having a first throughbore configured to align with the hydraulic circuit when
the switching device is in the first position and a second throughbore configured to align with

the hydraulic circuit when the switching device is in the second position.

19. The gas well dewatering system of claim 18, wherein the hydraulic circuit comprises
a hydraulic input that aligns with the first throughbore in the switch body when the switch
body is in the first position and that aligns with the second throughbore in the switch body

when the switch body is in the second position.
-11 -
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20. The gas well dewatering system of claim 19, wherein the hydraulic circuit comprises
a first hydraulic output that aligns with the first throughbore when the hydraulic circuit is in
the first position and that conveys fluid pressure from the hydraulic pump to first side of the
piston pump and a second hydraulic outlet that aligns with the second throughbore when the
hydraulic circuit is in the second position and that conveys fluid pressure from the hydraulic

pump to the second side of the piston pump.

21. The gas well dewatering system of claim 18, wherein the piston comprises an
extension rod configured to engage with the switch body to move the switch body between

the first and second positions.

22. The gas well dewatering system of claim 21, wherein the piston rod comprises bottom
and top flanges configured to engage with bottom and top sides of the switch body to move

the switch body between the first and second positions, respectively.

23. The gas well dewatering system of claim 18, comprising at least one dynamic magnet
coupled to the switch body and a pair of stationary magnets that are spaced apart and
respectively configured to attract the at least one dynamic magnet and thereby attract the

switch body into the respective first and second positions.

24, The gas well dewatering system of claim 23, wherein the stationary magnets are

coupled to a pump housing containing the piston pump.

25. The gas well dewatering system of claim 16, wherein the piston pump comprises a

dual acting piston.

26. A gas well dewatering system configured to pump well fluid from a reservoir to an
outlet for discharge from a well, the gas well dewatering system comprising:

a hydraulic pump;

a dual acting piston pump configured to reciprocate back and forth between first and
second directions;

a first hydraulic circuit configured to convey fluid pressure from the hydraulic pump

to power the piston pump; and
-12-
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a second hydraulic circuit configured to convey fluid pressure to a switching device
switchable between a first position wherein fluid pressure in the first hydraulic circuit is
applied to a first side of the piston pump to move the piston pump in the first direction and a
second position wherein fluid pressure in the first hydraulic circuit is applied to a second side
of the piston pump to move the piston pump in the second direction;

wherein movement of the piston pump in the first direction causes the switching
device to switch to the second position and wherein movement of the piston pump in the

second direction causes the switching device to switch to the first position.

27. The gas well dewatering system of claim 26, further comprising:

a first switch in the second hydraulic circuit, the first switch being switchable between
an open position wherein fluid pressure in the first hydraulic circuit is allowed to apply to the
first side of the piston pump to move the piston pump in the first direction and a closed
position wherein fluid pressure in the first hydraulic circuit is not applied to the first side of
the piston pump; and

a second switch in the second hydraulic circuit, the second switch being switchable
between an open position wherein fluid pressure in the first hydraulic circuit is allowed to
apply to the second side of the piston pump to move the piston pump in the second direction
and a closed position wherein fluid pressure in the first hydraulic circuit is not applied to the

second side of the piston pump.

28. The gas well dewatering system of claim 27,

wherein movement of the piston pump in the first direction causes the first switch to
move into the closed position, the second switch to move into the open position, and the
switching device to move into the second position; and

wherein movement of the piston pump in the second direction causes the first switch
to move into the open position, the second switch to move into the closed position, and the

switching device to move into the first position.

29. The gas well dewatering system of claim 28, wherein
the first switch comprises a first magnet, the second switch comprises a second
magnet and the piston pump comprises a third magnet that is repulsed by the first and second

magnets,
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the repulsive force between the first magnet and the third magnet when the piston
pump moves in the second direction moves the first switch into the closed position, and
the repulsive force between the second magnet and the third magnet when the piston

pump moves in the first direction moves the second switch into the closed position.

30. The gas well dewatering system of claim 29, wherein the third magnet comprises at

least two magnets.

31. The gas well dewatering system of claim 30, wherein the piston pump comprises
upper and lower piston heads and wherein an upper magnet is coupled to the upper piston
head and a lower magnet is coupled to the lower piston head, and further wherein the upper
magnet is located proximate the second magnet when the piston moves in the first direction
and wherein the lower magnet is located proximate the first magnet when the piston moves in

the second direction.

32. The gas well dewatering system of claim 29, wherein the first switch is biased into the
closed position and wherein said repulsive force between the first magnet and the third

magnet is large enough to overcome the bias and move the first switch into the open position.

33. The gas well dewatering system of claim 32, wherein the second switch is biased into
the closed position and wherein said repulsive force between the second magnet and the third
magnet is large enough to overcome the bias and move the second switch into the open

position.

34. The gas well dewatering system of claim 32, wherein the bias is provided by an

elastic element.

35. The gas well dewatering system of claim 33, wherein the bias is provided by an

elastic element.

36. The gas well dewatering system of claim 33, wherein the switching device is a sliding
spool switch having first and second passages, wherein said first passage aligns with the first
hydraulic circuit to connect the hydraulic pump to the first side of the piston pump when the

switching device is in the first position, wherein the second passage aligns with the first
-14 -
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hydraulic circuit to connect the hydraulic pump to the second side of the piston pump when

the switching device is in the second position.

37. The gas well dewatering system of claim 27, wherein the hydraulic pump comprises a
single hydraulic pump mechanism for supplying fluid pressure to the first hydraulic circuit

and the second hydraulic circuit.
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