I*I Innovation, Sciences et Innovation, Science and CA 2978414 C 2022/04/26

Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 2 978 4 1 4
12y BREVET CANADIEN
CANADIAN PATENT
13 C
(22) Date de dépd6t/Filing Date: 2017/09/05 (51) CliInt./Int.Cl. F717D 1/72(2006.01)
(41) Mise a la disp. pub./Open to Public Insp.: 2018/03/06 (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2022/04/26 PLATUSICH, BRUCE M., US
(30) Priorité/Priority: 2016/09/06 (US62/383,865) (73) Propriétaire/Owner:

RED VALVE COMPANY, INC., US

(74) Agent: METHOD LAW PROFESSIONAL
CORPORATION

(54) Titre : SYSTEME DE SOUPAPE MAINTENANT LA PRESSION ET LA PERTE DE CHARGE DESTINE AU
NETTOYAGE DE SYSTEMES DE DISTRIBUTION D'EAU PROPRE ET D'EAU SALE
(54) Title: PRESSURE AND HEADLOSS MAINTAINING VALVE SYSTEM FOR CLEAN AND DIRTY WATER SYSTEMS

(57) Abrégé/Abstract:

A valve system includes: a valve; a hydraulic cylinder attached to at least a portion of the valve; and at least a first accumulator in
fluid communication with the hydraulic cylinder. The first accumulator includes: (i) a first end having a fluid inlet and a fluid outlet; (i)
a second end having a gas inlet; and (iii) a body positioned between the first end and the second end and which includes a fluid
chamber and a gas chamber separated by a flexible separating member. The hydraulic cylinder is configured to close the valve in
response to pressure provided by fluid distributed from the first accumulator.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191



PRESSURE AND HEADLOSS MAINTAINING VALVE SYSTEM FOR CLEAN AND
DIRTY WATER SYSTEMS

ABSTRACT OF THE INVENTION
A valve system includes: a valve; a hydraulic cylinder attached to at least a
portion of the valve; and at least a first accumulator in fluid communication with the hydraulic
cylinder. The first accumulator includes: (i) a first end having a fluid inlet and a fluid outlet; (ii)
a second end having a gas inlet; and (iii) a body positioned between the first end and the second
end and which includes a fluid chamber and a gas chamber separated by a flexible separating
member. The hydraulic cylinder is configured to close the valve in response to pressure

provided by fluid distributed from the first accumulator.
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PRESSURE AND HEADLOSS MAINTAINING VALVE SYSTEM FOR CLEAN AND
DIRTY WATER SYSTEMS

CROSS REFERENCE TO RELATED APPLICATION

BACKGROUND OF THE INVENTION
Field of the Invention
[0001] The present invention is directed to valves for water systems, and, in particular, to
valve systems for maintaining pressure and headloss in pipelines.
Description of Related Art
[0002] Water systems generally require valves that are capable of maintaining a pressure in
the pipelines. This is typically achieved by using a pressure sensor linked to a control valve, or
by using the internal fluid pressure in the pipeline to enter a series of pressure balanced
diaphragms within the valve. While these approaches are able to maintain pressure in the
pipelines, they have various drawbacks. For instance, the control valve linked to the pressure
sensor requires an external power source to actuate the valve. Further, the use of internal fluid
pressure to directly and intimately effect operation will cause the system to become inoperable if
the liquid is dirty or creates deposits that clog the passageways and diaphragms. Springs could
also be used; however, springs significantly increase the pressure for operating the valve as the
springs become compressed and exert more force. Thus, it is desirable to provide a valve for
maintaining pressure and headloss in a pipeline that does not have the drawbacks associated with

known devices and methods.

SUMMARY OF THE INVENTION
[0003] In certain embodiments, the present invention is directed to a valve system comprising:
a valve; a hydraulic cylinder attached to at least a portion of the valve; and at least a first
accumulator in fluid communication with the hydraulic cylinder. The first accumulator includes:
(1) a first end comprising a fluid inlet and a fluid outlet; (ii) a second end comprising a gas inlet;
and (ii1) a body positioned between the first end and the second end, and which comprises a fluid
chamber and a gas chamber separated by a flexible separating member. The hydraulic cylinder
is configured to close the valve in response to pressure provided by fluid distributed from the

first accumulator.
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[0004] In some embodiments, the hydraulic cylinder comprises a barrel having a piston and a
piston rod in which the piston rod is associated with a closure member of the valve. Further, the
piston rod of the hydraulic cylinder can be attached to the closure member of the valve.

[0005] In some embodiments, the valve system of the present invention further includes a
second accumulator in fluid communication with the hydraulic cylinder. The second
accumulator can comprise: (i) a first end comprising a fluid inlet and a fluid outlet; (ii) a second
end comprising a gas inlet; and (ii1) a body positioned between the first end and the second end,
and which comprises a fluid chamber and a gas chamber separated by a flexible separating
member, in which the second accumulator is configured to increase the closing speed of the
valve. In such embodiments, the first accumulator can be in fluid communication with a first end
of the hydraulic cylinder where a piston is located and the second accumulator can be in fluid
communication with a second end of the hydraulic cylinder that is opposite the first end of the
hydraulic cylinder.

[0006] Moreover, the valve system can further include a fluid source attached to the fluid inlet
of the first accumulator, a gas source attached to the gas inlet of the first accumulator, and/or at
least one of an adjustable flow control for controlling the flow of fluid to and from the
accumulator, a fluid gauge, and a gas gauge. The valve can also be a pinch valve.

[0007] In certain embodiments, the present invention is also directed to a method for
maintaining pressure and headloss in a pipeline comprising: distributing fluid into a fluid
chamber of a first accumulator; distributing gas into a gas chamber of the first accumulator that
is separated from the liquid chamber by a flexible separating member; transporting the fluid from
the fluid chamber of the first accumulator to a hydraulic cylinder that is attached to at least a
portion of a valve of the pipeline; and closing the valve by movement of the hydraulic cylinder in
a first direction in response to a pressure provided by the fluid from the fluid chamber of the first
accumulator. In some embodiments, the method can further include a step of opening the valve
by movement of the hydraulic cylinder in a second direction opposite the first direction in
response to an opening of the valve in the pipeline from pipeline fluid.

[0008] The method can also include any of the features previously described with respect to
the valve system of the present invention. Further, when a second accumulator is used, the

method can further include distributing fluid into a fluid chamber of the second accumulator and
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transporting the fluid from the fluid chamber of the second accumulator to the hydraulic
cylinder.

[0009] The present invention is also directed to the following clauses.

[0010] Clause 1: A valve system comprising:

a valve;
a hydraulic cylinder attached to at least a portion of the valve; and

at least a first accumulator in fluid communication with the hydraulic cylinder,

said first accumulator comprising: (i) a first end comprising a fluid inlet and a fluid outlet; (ii) a
second end comprising a gas inlet; and (iii) a body positioned between the first end and the
second end and which comprises a fluid chamber and a gas chamber separated by a flexible
separating member,

wherein the hydraulic cylinder is configured to close the valve in response to
pressure provided by fluid distributed from the first accumulator.
[0011] Clause 2: The valve system according to clause 1, wherein the hydraulic cylinder
comprises a barrel having a piston and a piston rod, and wherein the piston rod is associated with
a closure member of the valve.
[0012] Clause 3: The valve system according to clause 2, wherein the piston rod of the
hydraulic cylinder is attached to the closure member of the valve.
[0013] Clause 4: The valve system according to any of clauses 1 to 3, further comprising a
second accumulator in fluid communication with the hydraulic cylinder.
[0014] Clause 5: The valve system according to clause 4, wherein the second accumulator
comprises: (1) a first end comprising a fluid inlet and a fluid outlet; (i1) a second end comprising
a gas inlet; and (iii) a body positioned between the first end and the second end and which
comprises a fluid chamber and a gas chamber separated by a flexible separating member,
wherein the second accumulator is configured to increase a closing speed of the valve.
[0015] Clause 6: The valve system according to clauses 4 or 5, wherein the second
accumulator is in fluid communication with a first end of the hydraulic cylinder where a piston is
located and the second accumulator is in fluid communication with a second end of the hydraulic
cylinder that is opposite the first end of the hydraulic cylinder.
[0016] Clause 7: The valve system according to any of clauses 1 to 6, further comprising a

fluid source attached to the fluid inlet of the first accumulator.
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[0017] Clause 8: The valve system according to any of clauses 1 to 7, further comprising a gas
source attached to the gas inlet of the first accumulator.
[0018] Clause 9: The valve system according to any of clauses 1 to 8, further comprising at
least one of an adjustable flow control for controlling flow of fluid to and from the accumulator,
a fluid gauge, and a gas gauge.
[0019] Clause 10: The valve system according to any of clauses 1 to 9, wherein the valve is a
pinch valve.
[0020] Clause 11: A method for maintaining pressure and headloss in a pipeline comprising:

distributing fluid into a fluid chamber of a first accumulator;

distributing gas into a gas chamber of the first accumulator that is separated from
the fluid chamber by a flexible separating member;

transporting the fluid from the fluid chamber of the first accumulator to a
hydraulic cylinder that is attached to at least a portion of a valve of the pipeline; and

closing the valve by movement of the hydraulic cylinder in a first direction in
response to a pressure provided by the fluid from the fluid chamber of the first accumulator.
[0021] Clause 12: The method according to clause 11, further comprising opening the valve
by movement of the hydraulic cylinder in a second direction opposite the first direction in
response to an opening of the valve in the pipeline from pipeline fluid.
[0022] Clause 13: The method according to clauses 11 or 12, wherein the hydraulic cylinder
comprises a barrel having a piston and a piston rod, and wherein the piston rod is associated with
a closure member of the valve.
[0023] Clause 14: The method according to any of clauses 11 to 13, wherein the piston rod of
the hydraulic cylinder is attached to the closure member of the valve.
[0024] Clause 15: The method according to any of clauses 11 to 14, further comprising a
second accumulator in fluid communication with the hydraulic cylinder.
[0025] Clause 16: The method according to clause 15, wherein the second accumulator
comprises: (1) a first end comprising a fluid inlet and a fluid outlet; (i1) a second end comprising
a gas inlet; and (iii) a body positioned between the first end and the second end and which
comprises a fluid chamber and a gas chamber separated by a flexible separating member,

wherein the second accumulator is configured to increase a closing speed of the valve.
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[0026] Clause 17: The method according to clauses 15 or 16, wherein the first accumulator is
in fluid communication with a first end of the hydraulic cylinder where a piston is located and
the second accumulator is in fluid communication with a second end of the hydraulic cylinder
that is opposite the first end of the hydraulic cylinder.

[0027] Clause 18: The method according to any of clauses 15 to 17, further comprising
distributing fluid into the fluid chamber of the second accumulator, distributing gas into the gas
chamber of the second accumulator, and transporting the fluid from the fluid chamber of the

second accumulator to the hydraulic cylinder.

BRIEF DESCRIPTION OF THE DRAWINGS
[0028] FIG. 1 is a perspective view of a valve system for maintaining pressure and headloss in
pipelines according to the present invention; and

[0029] FIG. 2 is a flow diagram of the valve system of FIG. 1.

DESCRIPTION OF THE INVENTION

[0030] For purposes of the following detailed description, it is to be understood that the
invention may assume various alternative variations and step sequences, except where expressly
specified to the contrary. Moreover, other than in any operating examples, or where otherwise
indicated, all numbers expressing, for example, quantities of ingredients used in the specification
and claims are to be understood as being modified in all instances by the term “about”.
Accordingly, unless indicated to the contrary, the numerical parameters set forth in the following
specification and attached claims are approximations that may vary depending upon the desired
properties to be obtained by the present invention. At the very least, and not as an attempt to
limit the application of the doctrine of equivalents to the scope of the claims, each numerical
parameter should at least be construed in light of the number of reported significant digits and by
applying ordinary rounding techniques.

[0031] Notwithstanding that the numerical ranges and parameters setting forth the broad scope
of the invention are approximations, the numerical values set forth in the specific examples are
reported as precisely as possible. Any numerical value, however, inherently contains certain
errors necessarily resulting from the standard variation found in their respective testing

measurements.
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[0032] Also, it should be understood that any numerical range recited herein is intended to
include all sub-ranges subsumed therein. For example, a range of “1 to 10” is intended to
include all sub-ranges between (and including) the recited minimum value of 1 and the recited
maximum value of 10, that is, having a minimum value equal to or greater than 1 and a
maximum value of equal to or less than 10.

EERNA3

[0033] Further, the terms “upper,” “lower,” “right,” “left,” “vertical,” “horizontal,” “top,”
“bottom,” “lateral,” “longitudinal,” and derivatives thereof shall relate to the invention as it is
oriented in the drawing figures. However, it is to be understood that the invention may assume
alternative variations and step sequences, except where expressly specified to the contrary. Itis
also to be understood that the specific devices and processes illustrated in the attached drawings,
and described in the specification, are simply exemplary embodiments of the invention. Hence,
specific dimensions and other physical characteristics related to the embodiments disclosed
herein are not to be considered as limiting.

[0034] In this application, the use of the singular includes the plural and plural encompasses
singular, unless specifically stated otherwise. In addition, in this application, the use of “or”
means “and/or” unless specifically stated otherwise, even though “and/or” may be explicitly used
in certain instances.

[0035] As indicated, in some embodiments, the present invention is directed to a valve system
for maintaining pressure and headloss in pipelines. Referring to FIG. 1, the valve system 10
includes a valve 1, a hydraulic cylinder 2, and a first accumulator 4 in fluid communication with
the hydraulic cylinder 2.

[0036] The valve 1 used with the present invention can be selected from any valve that can be
used to control the flow of water through a pipeline. Non-limiting examples of suitable valves
include pinch valves, globe valves, plug valves, and combinations thereof. In some
embodiments, as shown in FIG. 1, the valve 1 is a pinch valve. In general, a pinch valve uses a
flexible or elastomeric tube that acts as a closure member to control the flow of water. By
pinching or constricting the tube, the amount of flow is reduced and in some instances
completely stopped.

[0037] Referring to FIG. 1, the hydraulic cylinder 2 is attached to the valve 1 such as to a top
portion of the valve 1. It is appreciated that the hydraulic cylinder 2 can be attached to other
portions of the valve 1 such as a bottom portion of the valve 1. Referring to FIG. 2, the

Date regue / Date received 2021-12-02



hydraulic cylinder 2 comprises a cylindrical barrel 12 with a piston 14 and a piston rod 16 that is
operated by movement of the piston 14. In accordance with the present invention, the hydraulic
cylinder 2 is attached to the valve 1 so that the piston rod 16 is associated with a closure member
18 of the valve 1. In some embodiments, the closure member 18 is an elastomeric closure
member. As used herein, the term “elastomeric” refers to a material which can be elongated
from its relaxed length using an applied force and which will recover upon release of the applied
force. Non-limiting examples of a suitable elastomeric materials include rubber materials. It is
appreciated that elastomeric closure members 18 can be used in various types of valves 1. For
example, the valve system 10 of the present invention can comprise a pinch valve that includes
an elastomeric closure member 18.

[0038] Further, the piston rod 16 can be attached directly or indirectly to the closure member
18 of the valve 1. For example, when the valve 1 is a pinch valve, the piston rod 16 is attached
directly to the elastomeric closure member 18 of the valve 1. The association of the hydraulic
cylinder 2 with the closure member 18 of the valve 1 allows the piston rod 16 to close and open
the valve 1 through movement of the piston 14.

[0039] As previously described, the first accumulator 4 is in fluid communication with the
hydraulic cylinder 2. Referring to FIG. 1, the first accumulator 4 can include a first side 20, a
second side 22, and a hollow body 24 positioned between the first side 20 and the second side
22. As further shown in FIG. 1, the first side 20 of the first accumulator 4 includes a fluid outlet
26 that is in fluid communication with a first side 40 of the hydraulic cylinder 2 where the piston
14 is located. The fluid outlet 26 can be connected to the first side 40 of the hydraulic cylinder 2
with a tube, hose, or the like. The first side 20 of the first accumulator 4 also includes a fluid
inlet 28 that allows a liquid to enter a portion of the hollow body 24. The fluid inlet 28 is
connected to a fluid source that supplies the fluid to the hollow body 24 of the first accumulator
4. A non-limiting example of a suitable fluid that can be distributed into and out of the first
accumulator 4 is a hydraulic oil.

[0040] Further, the second side 22 of the first accumulator 4 includes a gas inlet 30 that allows
a gas to enter a portion of the hollow body 24. The gas inlet 30 is connected to a gas source that
supplies the gas to the hollow body 24 of the first accumulator 4. Non-limiting examples of

suitable gases that can be distributed into the first accumulator 4 include air and nitrogen.

Date regue / Date received 2021-12-02



[0041] Moreover, the body 24 of the first accumulator 4 includes two chambers: (i) a fluid
chamber 32 that receives fluid from the fluid source; and (ii) a gas chamber 34 that receives gas
from the gas source. It is appreciated that the fluid chamber 32 is positioned in the hollow body
24 at the first side 20 of the first accumulator 4, and the gas chamber 34 is positioned in the
hollow body 24 at the second side 22 of the first accumulator 4. The fluid chamber 32 and gas
chamber 34 are separated by an impermeable, flexible separating member 36. The flexible
separating member 36 can be made of various materials that exhibit flexibility including, but not
limited to, rubber materials. A non-limiting example of a suitable flexible separating member 36
is a flexible diaphragm.

[0042] In accordance with the present invention, the flexible separating member 36 can flex
into a portion of the fluid chamber 32 that receives fluid from the fluid source, or into a portion
of the gas chamber 34 that receives gas from the gas source. As such, when the gas contained in
the gas chamber 34 creates a pressure that is greater than the pressure in the fluid chamber 32,
the flexible separating member 36 will flex into a portion of the fluid chamber 32 causing fluid
to exit the fluid outlet 26 toward the hydraulic cylinder 2. As fluids enters the hydraulic cylinder
2, the piston rod 16 moves downwards closing the closure member 18 of the valve 1. Thus, the
valve 1 of the present invention is closed when the pressure in the gas chamber 34 is greater than
the pressure in the fluid chamber 32 such that fluid moves into the hydraulic cylinder 2 to cause
the piston rod 16 to move downwards.

[0043] In some embodiments, as shown in FIG. 1, the valve system 10 also includes a second
accumulator 5. The second accumulator 5 can be the same as the first accumulator 4 previously
described. For example, and as shown in FIG. 1, the second accumulator 5 can include a first
side 60, a second side 62, and a hollow body 64 positioned between the first side 60 and the
second side 62. As further shown in FIG. 1, the first side 60 of the second accumulator 5
includes a fluid outlet 66 that is in fluid communication with a second side 42 of the hydraulic
cylinder 2 where the piston 14 is located. The fluid outlet 66 is connected to the second side 42
of the hydraulic cylinder 2 with a tube, hose, or the like. The first side 60 of the second
accumulator 5 also includes a fluid inlet 68 that allows a liquid to enter a portion of the hollow
body 64. The fluid inlet 68 is connected to a fluid source that supplies the fluid to the hollow
body 64 of the second

accumulator 5.
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[0044] Further, the second side 62 of the second accumulator 5 includes a gas inlet 70 that
allows a gas to enter a portion of the hollow body 64. The gas inlet 70 is connected to a gas
source that supplies the gas to the hollow body 64 of the accumulator 5. Similar to the first
accumulator 4, the body 64 of the second accumulator 5 includes two chambers: (i) a fluid
chamber 72 that receives fluid from the fluid source; and (i1) a gas chamber 74 that receives gas
from the gas source. The fluid chamber 72 is positioned in the hollow body 64 at the first side 60
of the second accumulator 5, and the gas chamber 74 is positioned in the hollow body 64 at the
second side 62 of the second accumulator 5. The fluid chamber 72 and gas chamber 74 are
separated by an impermeable, flexible separating member 76. The flexible separating member 76
operates in a similar manner as the flexible separating member 36 of the first accumulator 4. As
such, the flexible separating member 76 of the second accumulator 5 is configured to flex into a
portion of the fluid chamber 72 causing fluid to exit the fluid outlet 26 toward the hydraulic
cylinder 2 when the gas contained in the gas chamber 74 creates a pressure that is greater than
the pressure in the fluid chamber 72.

|0045] As indicated, the second accumulator 5 is connected to the second side 42 of the
hydraulic cylinder 2 and causes fluid to exit the fluid outlet 66 toward the hydraulic cylinder 2
when the gas contained in the gas chamber 74 creates a pressure that is greater than the pressure
in the fluid chamber 72. It was found that the second accumulator 5 can help provide better
control of the piston rod 16 and increase the closing speed of the valve 1.

[0046] The valve system 10 can also include various other components as well. For example,
and as shown in FIG. 1, the valve system 10 of the present invention can also include adjustable
flow controls 3. The flow controls 3 are configured to control the flow of fluid to and from the
accumulators 4 and 5. As further shown in FIG. 1, the valve system 10 can further include fluid
gauges 6, and/or gas gauges 7 and 8 that indicate the fluid and gas pressure.

[0047] During operation of the valve system 10, fluid from the fluid source is distributed into
the fluid chamber 32 of the accumulator 4 and gas from the gas source is distributed into the gas
chamber 34 of the accumulator 4. The pressure from the gas chamber 34 will force the
separating member 36 to flex into a portion of the fluid chamber 32 causing an increase in fluid
pressure such that the fluid exits the fluid outlet 26 of the accumulator 4. The fluid will then
flow to the hydraulic cylinder 2 to move the piston rod 16 downwards, which in turn closes the

closure member 18 of the valve 1. Similarly, when the pressure within the pipeline causes the
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closure member 18 of the valve 1 to open, the piston rod 16 will move upwards and displace the
hydraulic fluid and gas in the accumulator 4. Thus, positive pressure forces the valve 1 open and
negative pressure forces the valve 1 to close. It is appreciated that the second accumulator 5 can
function in a similar manner to increase the closing speed of the valve 1. That is, the valve
system 10 can comprise a second accumulator 5 that provides an additional negative pressure
force to increase the closing speed of the valve 1. FIG. 2 is a flow diagram illustrating the flow
of gas and hydraulic fluid through the accumulators 4 and 5 and hydraulic cylinder 2.

[0048] It was found that the valve system 10 of the present invention can maintain the pressure
and headloss in a pipeline with the valve 1 operating mechanism being isolated from the internal
fluid of the pipeline. Further, because the valve system 10 reacts directly to the opening and
closing forces of the hydraulic cylinder 2 and not to the internal valve pressure, the valve system
10 can be used with pipelines that transport dirty fluids, corrosive fluids, slurries, and clean
fluids without any of the drawbacks associated with other known systems. The operation of the
valve system 10 also does not require an external energy source.

[0049] Moreover, the valve system 10 of the present invention also provides a virtually linear
opening profile. For instance, when the desired opening pressure is reached, the closure member
18 of the valve 1 moves from fully closed to fully open with virtually no increase in force. The
increase in force is, therefore, easily controlled to be in the range of 1% or less to 5%. By
maintaining this linearity, the valve 1 can fully open with virtually no increase in pumping
energy.

[0050] The valve system 10 of the present invention can also be adapted to generate a
controlled back pressure in a control valve 1 to minimize cavitation. Particularly, the valve
system 10 is capable of producing high back pressures during low pressure discharge from the
control valve 1, and limited back pressure during high flow rates. Existing orifice devices have
little impact at low flow rates and a heavy impact at high flow rates.

[0051] Whereas particular embodiments of this invention have been described above for
purposes of illustration, it will be evident to those skilled in the art that numerous variations of
the details of the present invention may be made without departing from the invention as defined

in the appended claims.
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THE INVENTION CLAIMED IS

1. A valve system comprising: a valve; a hydraulic cylinder attached to at least a portion of
the valve; and at least a first accumulator in fluid communication with the hydraulic cylinder,

said first accumulator comprising:
(1) a first end comprising a fluid inlet and a fluid outlet;
(1) a second end comprising a gas inlet; and

(1i1) a body positioned between the first end and the second end and which comprises a

fluid chamber and a gas chamber separated by a flexible separating member,

wherein the hydraulic cylinder is configured to close the valve in response to pressure
provided by fluid distributed from the first accumulator, the valve system further comprising a

second accumulator in fluid communication with the hydraulic cylinder.

2. The valve system according to claim 1, wherein the hydraulic cylinder comprises a barrel
having a piston and a piston rod, and wherein the piston rod is associated with a closure member

of the valve.

3. The valve system according to claim 2, wherein the piston rod of the hydraulic cylinder is

attached to the closure member of the valve.

4. The valve system according to claim 1, wherein the second accumulator comprises:
(1) a first end comprising a fluid inlet and a fluid outlet;
(1) a second end comprising a gas inlet; and

(iii) a body positioned between the first end and the second end and which comprises a

fluid chamber and a gas chamber separated by a flexible separating member,
wherein the second accumulator is configured to increase a closing speed of the valve.
5. The valve system according to claim 4, wherein the second accumulator is in fluid

communication with a first end of the hydraulic cylinder where a piston is located and the second

11
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accumulator is in fluid communication with a second end of the hydraulic cylinder that is

opposite the first end of the hydraulic cylinder.

6. The valve system according to claim 1, further comprising a fluid source attached to the

fluid inlet of the first accumulator.

7. The valve system according to claim 1, further comprising a gas source attached to the

gas inlet of the first accumulator.

8. The valve system according to claim 1, further comprising at least one of an adjustable

flow control for controlling flow of fluid to and from the accumulator, a fluid gauge, and a gas

gauge.
9. The valve system according to claim 1, wherein the valve is a pinch valve.
10. A method for maintaining pressure and headloss in a pipeline comprising:

distributing fluid into a fluid chamber of a first accumulator; distributing gas into a gas
chamber of the first accumulator that is separated from the fluid chamber by a flexible separating
member; transporting the fluid from the fluid chamber of the first accumulator to a hydraulic

cylinder that is attached to at least a portion of a valve of the pipeline; and

closing the valve by movement of the hydraulic cylinder in a first direction in response to
a pressure provided by the fluid from the fluid chamber of the first accumulator, the method

further comprising a second accumulator in fluid communication with the hydraulic cylinder.

11. The method according to claim 10, further comprising opening the valve by movement of
the hydraulic cylinder in a second direction opposite the first direction in response to an opening

of the valve in the pipeline from pipeline fluid.

12. The method according to claim 10, wherein the hydraulic cylinder comprises a barrel
having a piston and a piston rod, and wherein the piston rod is associated with a closure member

of the valve.

12
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13.  The method according to claim 12, wherein the piston rod of the hydraulic cylinder is

attached to the closure member of the valve.

14.  The method according to claim 10, wherein the second accumulator comprises:
(1) a first end comprising a fluid inlet and a fluid outlet;
(1) a second end comprising a gas inlet; and

(iii) a body positioned between the first end and the second end and which comprises a

fluid chamber and a gas chamber separated by a flexible separating member,
wherein the second accumulator is configured to increase a closing speed of the valve.

15.  The method according to claim 10, wherein the first accumulator is in fluid
communication with a first end of the hydraulic cylinder where a piston is located and the second
accumulator is in fluid communication with a second end of the hydraulic cylinder that is

opposite the first end of the hydraulic cylinder.

16.  The method according to claim 15, further comprising distributing fluid into the fluid
chamber of the second accumulator, distributing gas into the gas chamber of the second
accumulator, and transporting the fluid from the fluid chamber of the second accumulator to the

hydraulic cylinder.

13
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