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METHODS AND TOOLS TO DEPLOY DOWNHOLE ELEMENTS

Background

[0001] The present disclosure relates generally to methods and tools to activate downhole
apparatuses.

[0002] Mechanical and electrical tools are sometimes used to activate downhole apparatuses,
such as to set packers, in a wellbore. Power lines are sometimes run downhole to provide power
to such tools. However, a wellbore may be several thousand feet long. As such, the cost and
technical difficulties associated with running power lines downhole to deploy a downhole element
increase the further downhole the element is deployed. Hydraulic tools that utilize hydraulic
pressure applied from the surface are sometimes used to activate downhole apparatuses.
However, in certain applications it is difficult to apply sufficient hydraulic pressure from the

surface to deploy the downhole element at the desired downhole location.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0003] The following figures are included to illustrate certain aspects of the present disclosure,
and should not be viewed as exclusive embodiments. The subject matter disclosed is capable of
considerable modifications, alterations, combinations, and equivalents in form and function,
without departing from the scope of this disclosure.
[0004] FIG. 1A illustrates a schematic view of an on-shore well having a hydrostatic pressure
intensifier deployed in the well,
[0005] FIG. 1B illustrates a schematic view of an off-shore platform having a hydrostatic pressure
intensifier deployed in the well,
[0006] FIG. 2 illustrates a detailed cross-sectional view of the hydrostatic pressure intensifier of
FIGS. 1A and 1B;
[0007] FIG. 3 is a flow chart of a process to operate a hydrostatic pressure intensifier of FIGS.
1A-1B to set a downhole element; and
[0008] FIG. 4 is a flow chart of a process to hydrostatically set a downhole element.
[0009] The illustrated figures are only exemplary and are not intended to assert or imply any
limitation with regard to the environment, architecture, design, or process in which different

embodiments may be implemented.
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DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0010] In the following detailed description of the illustrative embodiments, reference is made to
the accompanying drawings that form a part hereof These embodiments are described in
sufficient detail to enable those skilled in the art to practice the invention, and it is understood
that other embodiments may be utilized and that logical structural, mechanical, electrical, and
chemical changes may be made without departing from the spirit or scope of the invention. To
avoid detail not necessary to enable those skilled in the art to practice the embodiments described
herein, the description may omit certain information known to those skilled in the art. The
following detailed description is, therefore, not to be taken in a limiting sense, and the scope of
the illustrative embodiments is defined only by the appended claims.

[0011] The present disclosure relates to methods and tools to activate downhole apparatuses, such
as setting packers in a borehole. In some embodiments, the tool is a hydrostatic pressure
intensifier that includes a housing having an interior with two different internal cross-sectional
surface areas. The housing unit houses a first piston that has a first stroke length and a first cross-
sectional area, and a second piston that has a second cross-sectional area where the first cross-
sectional area of the first piston is greater than the second cross-sectional area of the second piston.
The first piston and the second piston are positioned at locations where an actuation of the first
piston causes (either directly or indirectly) the second piston to actuate. In some embodiments,
the first piston and the second piston are mechanically linked to each other, where a force applied
to the first piston is transferred via the mechanical link to the second piston. The second piston
is positioned proximate to a downhole element (e.g., packer), where the actuation of the second
piston applies a force to the downhole element. In some embodiments, the downhole element is
retained by the hydrostatic pressure intensifier. In one or more of such embodiments, the
hydrostatic pressure intensifier has a retaining element, such as a retaining ring, a shear ring, or
another type of element that retains the downhole element to the hydrostatic pressure intensifier
if the retaining element is not subject to a threshold amount of pressure. Additional descriptions
of the retaining element, as well as applying a threshold amount of pressure to the retaining
element, are provided in the paragraphs below. In some embodiments, the housing also includes
a chamber that separates the first piston from the second piston when the pistons are not actuated.
In one or more of such embodiments, the chamber is a fluid chamber that is partially or completely
filled with a fluid. In one or more of such embodiments, the chamber is an atmospheric chamber.
[0012] The hydrostatic pressure intensifier also includes a device that is mounted on the housing
and operable to actuate in response to being subject to a threshold amount of pressure. The device,

after it is actuated, provides an opening for a downhole fluid (e.g., formation fluid, drilling fluid,
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or another type of fluid flowing in the borehole) to flow into the interior of the housing. In one
or more of such embodiments, the device is a valve (e.g., a check valve) that opens in response to
being subject to the threshold amount of pressure. In one or more of such embodiments, the
device is a shiftable sleeve that actuates to provide an opening into the housing. In one or more
of such embodiments, the device is a rupture disc or another type of non-reclosing pressure relief
device having a membrane that fails when subject to the threshold amount of pressure. In one or
more embodiments, the device is formed from a dissolvable or degradable substance that
dissolves or degrades when the substance is in contact with the downhole fluid.

[0013] After the device is actuated, fluid previously flowing around the hydrostatic pressure
intensifier flows into the housing and applies a force to the first piston, thereby actuating the first
piston. The first piston, in response to the force applied by the fluid, actuates and applies a force
to the second piston, thereby actuating the second piston. In some embodiments, the force applied
by the fluid to the first piston is approximately equal to the force applied by the first piston to the
second piston. However, due to the differences between the cross-sectional areas of the first
piston and the second piston, the amount of pressure the first piston is subject to is different from
the amount of pressure the second piston is subject to. More particularly, given that the cross-
sectional area of the second piston is less than the cross-sectional area of the first piston, an
approximately equal amount of force applied to both pistons would cause the second piston to be
subject to and also apply a greater amount of pressure than the first piston. The force and pressure
applied by the second piston are applied to the downhole element. Further, the force and pressure
applied by the second piston are greater than a threshold amount of force and pressure to set the
downhole element. For example, where the downhole element is a packer, the force and pressure
applied by the second piston is greater than the threshold amount of force and pressure to set the
downhole piston at a desired location. In some embodiments, where the downhole element is
retained by a retaining element of the hydrostatic pressure intensifier, the amount of pressure
applied by the second piston to the downhole element is greater than the threshold amount of
pressure to dislodge the downhole element from the retaining element and set the downhole
element. In some embodiments, the first piston and/or the second piston are also hydraulically
actuated to set the downhole element.

[0014] In some embodiments, the hydrostatic pressure intensifier also includes a fluid flow
restrictor that restricts fluid flow to control the amount of force applied by the first piston. In one
or more embodiments, the fluid flow restrictor restricts the amount of fluid flow through the
device into the housing. In one or more embodiments, where the first chamber and the second

chamber are separated by a fluid chamber, the fluid flow restrictor restricts the fluid flow of the
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fluid in the fluid chamber, thereby controlling the force applied by the first piston to the second
piston. Additional details of the foregoing hydrostatic pressure intensifier, methods to deploy a
hydrostatic pressure intensifier, and methods to hydrostatically set a downhole element are
provided in the paragraphs below and are illustrated in at least FIGS. 1-4.

[0015] Now turning to the figures, FIG. 1A illustrates a schematic view of an on-shore well 112
having a hydrostatic pressure intensifier 121 deployed in the well 112. The well 112 includes a
wellbore 116 that extends from surface 108 of the well 112 to a subterranean substrate or
formation 120. The well 112 and rig 104 are illustrated onshore in FIG. 1A. Alternatively, FIG.
1B illustrates a schematic view of an off-shore platform 132 having a hydrostatic pressure
intensifier 121 according to an illustrative embodiment. The hydrostatic pressure intensifier 121
in FIG. 1B may be deployed in a sub-sea well 136 accessed by the offshore platform 132. The
offshore platform 132 may be a floating platform or may instead be anchored to a seabed 140.
[0016] In the embodiments illustrated in FIGS. 1A and 1B, the wellbore 116 has been formed by
a drilling process in which dirt, rock and other subterranean material is removed to create the
wellbore 116. During or after the drilling process, a portion of the wellbore 116 may be cased
with a casing (not illustrated). In other embodiments, the wellbore 116 may be maintained in an
open-hole configuration without a casing. The embodiments described herein are applicable to
either cased or open-hole configurations of the wellbore 116, or a combination of cased and open-
hole configurations in a particular wellbore.

[0017] After drilling of the wellbore 116 is complete and the associated drill bit and drill string
are “tripped” from the wellbore 116, a work string 150 which may eventually function as a
production string is lowered into the wellbore 116. In some embodiments, the work string 150
includes an annulus 194 disposed longitudinally in the work string 150 that provides fluid
communication between the surface 108 of the well 112 and a downhole location in the formation
120.

[0018] The lowering of the work string 150 may be accomplished by a lift assembly 154
associated with a derrick 158 positioned on or adjacent to the rig 104 or offshore platform 132.
The lift assembly 154 may include a hook 162, a cable 166, a traveling block (not shown), and a
hoist (not shown) that cooperatively work together to lift or lower a swivel 170 that is coupled to
an upper end of the work string 150. The work string 150 may be raised or lowered as needed to
add additional sections of tubing to the work string 150 to position the hydrostatic pressure
intensifier 121 at the downhole location in the wellbore 116.

[0019] As described herein and illustrated in at least FIG. 2, the hydrostatic pressure intensifier

121 contains a device that is actuated when a threshold amount of pressure is applied to the device.
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[0020] A surface-based fluid flows from the inlet conduit 186, through the annulus 194 of the
work string 150. In the embodiments of FIGS. 1A and 1B, the work string 150 has an opening
(not shown) that is aligned with the device or allows fluid to flow through the opening towards
the device. Further, fluid flowing through the opening applies at least the threshold amount of
pressure to actuate the device, thereby allowing fluid to flow into the housing of the hydrostatic
pressure intensifier 121. In some embodiments, where the fluid is a formation fluid, the device
is positioned to allow the formation fluid to apply the threshold amount of pressure to the device
to actuate the device. The work string 150 is also connected to an outlet conduit 198. During
certain operations, fluid (e.g., formation fluid, drilling fluid, hydrocarbon resources, etc.) also
flows into the annulus 194 of the work string 150, where the fluids flow through an outlet conduit
198 into a container 178. In some embodiments, a pump (not shown) pumps the fluid to the
surface 108.

[0021] Although FIGS. 1A and 1B illustrate completion environments, the hydrostatic pressure
intensifier 121 may also be deployed in various production environments or drilling environments
where fluid may be guided to the hydrostatic pressure intensifier 121. Further, although FIGS.
1A and 1B illustrate a single hydrostatic pressure intensifier 121, multiple hydrostatic pressure
intensifiers may be deployed in the well 112. In some embodiments, where it is desirable to set
multiple packers or other downhole elements to isolate one or more sections of the well 112 and/or
to divide the well 112 into multiple zones, multiple hydrostatic pressure intensifiers are
simultaneously deployed downhole to set the respective packers. In another one of such
embodiments, the wellbore 116 is a multilateral wellbore. In such embodiment, one or more
hydrostatic pressure intensifiers 121 described herein may be deployed in each lateral wellbore
of the multilateral wellbore to set packers and other downhole elements at the desired locations
of each lateral wellbore. Further, although FIGS. 1A and 1B illustrate open-hole configurations,
the hydrostatic pressure intensifier 121 described herein may also be deployed in cased-hole
configurations. Further, in some embodiments, the hydrostatic pressure intensifier 121 is coupled
to or includes one or more screens and/or filters to prevent contaminants, solid particles, or other
undesirable particles from flowing into the hydrostatic pressure intensifier 121. Additional details
of the hydrostatic pressure intensifier 121 are provided in the paragraphs below and are illustrated
in at least FIGS. 2-4.

[0022] FIG. 2 illustrates a detailed cross-sectional view of the hydrostatic pressure intensifier 121
of FIGS. 1A and 1B. In the illustrated embodiment, a device 202 is mounted to a side of the
hydrostatic pressure intensifier 121. The device 202 is shut while less than a first threshold

amount of pressure is applied to the device 202, thereby sealing the interior of the housing 201.

-6-



10

15

20

25

30

WO 2020/131051 PCT/US2018/066522

In some embodiments, the device 202 is a valve that is shut when less than the first threshold
amount of pressure is applied to the device 202, and is open when at least the first threshold
amount of pressure is applied to the device 202. In some embodiments, the device 202 is a
shiftable sleeve that actuates to provide an opening into the housing 201. In some embodiments,
the device 202 is a rupture disc or another type of non-reclosing pressure relief device having a
membrane that fails when subject to the first threshold amount of pressure.

[0023] A first piston 204 and a second piston 206 are both fitted in the housing 201 of the
hydrostatic pressure intensifier 121. In the illustrated embodiment, the cross-sectional area of
first piston 204 is greater than the cross-sectional area of the second piston 206. In some
embodiments, the first piston 204 and the second piston 206 have the same stroke length. In other
embodiments, the first piston 204 and the second piston 206 have different stroke lengths.
Further, in some embodiments, the first piston 204 and the second piston 206 are mechanically
linked to each other. In the illustrated embodiment, the first piston 204 and the second piston 206
are separated by an atmospheric chamber 208. In some embodiments, the first piston 204 and the
second piston 206 are separated by a fluid chamber that is partially filled with a fluid. In some
embodiments, the first piston 204 and the second piston 206 are not separated from each other by
a chamber, and are in physical contact with each other.

[0024] The hydrostatic pressure intensifier 121 also includes a fluid flow restrictor 214 that
controls the fluid flow through the hydrostatic pressure intensifier 121. In one or more
embodiments, the fluid flow restrictor 214 has a tortuous path that restricts flow of fluids through
the fluid flow restrictor 214. In the illustrated embodiment of FIG. 2, the fluid flow restrictor 214
is coupled to the device 202. In some embodiments, the fluid flow restrictor 214 is deployed at
another location to control the fluid flow through the hydrostatic pressure intensifier 121. In the
illustrated embodiment, the hydrostatic pressure intensifier 121 also includes a retaining element
210 that retains a packer 212 if less than a second threshold amount of pressure is applied to the
retaining element 210. In some embodiments, the retaining element 210 is a retaining ring. In
some embodiments, the retaining element 210 is a shear ring or another type of element that
retains the packer 212 if the retaining element 210 is not subject to the second threshold amount
of pressure. In the illustrated embodiment of FIG. 2, pressure is applied by a fluid flowing through
the annulus 194 and in a direction indicated by arrow 220.

[0025] The device 202 actuates after the first threshold amount of pressure is applied to the device
202, thereby allowing fluid to flow into the interior of the housing 201. The fluid exerts a force
on the first piston 204, thereby actuating the first piston 204. The actuation of the first piston 204

exerts a force on the second piston 206, thereby also actuating the second piston 206. Further,
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the actuation of the second piston 206 exerts a force on the retaining element 210. In some
embodiments, the force exerted by the first piston 204 on the second piston 206, and the force
exerted by the second piston 206 on the retaining element 210 is approximately equal to each
other. However, the cross-sectional area of the first piston 204 is larger than the cross-sectional
area of the second piston 206. Given that an approximate amount of force is exerted by both the
first piston 204 and the second piston 206, and that pressure is equal to force over area, the amount
of pressure exerted by the second piston 206 on the retaining element 210 is greater than the
amount of pressure exerted by the first piston 204 on the second piston 206. In the illustrated
embodiment, the amount of pressure exerted by the second piston 206 is greater than the second
threshold amount of pressure, thereby causing the packer 212 to dislodge from the hydrostatic
pressure intensifier 121. In the illustrated embodiment, the amount of pressure exerted by the
second piston 206 also sets the packer 212 at the desired location. Although the device 202 of
FIG. 2 is positioned next to an opening of the work string 150, in some embodiments, the device
202 is positioned proximate the borehole to allow formation fluids or other types of fluids in the
wellbore to exert pressure on the device 202.  Further, although the hydrostatic pressure
intensifier 121 of FIG. 2 has two pistons 204 and 206, in some embodiments, a hydrostatic
pressure intensifier includes three or more pistons having different cross-sectional areas, which
allows the pistons to exert different amounts of pressure in response to being subject to an
identical amount of force.

[0026] FIG. 3 is a flow chart of a process to operate a hydrostatic pressure intensifier of FIGS.
1A-1B to set a downhole element. Although the operations in the process 300 are shown in a
particular sequence, certain operations may be performed in different sequences or at the same
time where feasible. At block S302, a downhole tool, such as the hydrostatic pressure intensifier
121 of FIGS. 1A-1B and 2, is deployed into a borehole that is drilled through a formation. Both
the first piston and the second piston are fitted in a housing of the tool. In some embodiments, a
device mounted on the tool provides fluid access to the pistons if a threshold amount of pressure
is applied to the device. The tool includes a first piston that has a first cross-sectional area and a
first stroke length, and a second piston that has a second cross-sectional area and a second stroke
length. At block S304, a first amount of force is applied to the first piston to actuate the first
piston. In some embodiments, fluid flowing into the housing applies the first amount of force to
the first piston. In some embodiments, where the first piston is hydraulically activated, the first
amount of force is a hydraulic force. In some embodiments, the first amount of force is a
combination of hydraulic and hydrostatic force. In some embodiments, the tool also includes a

fluid flow restrictor that regulates fluids flowing into the tool. In one or more of such

-8-



10

15

20

25

30

WO 2020/131051 PCT/US2018/066522

embodiments, fluid flowing into the tool is regulated to control the amount of force applied to the
first piston. At block S306, a second amount of force is applied to the second piston to actuate
the second piston. In some embodiments, where the second piston is hydraulically activated, the
second amount of force is a hydraulic force. In some embodiments, the second amount of force
is a combination of hydraulic and hydrostatic force.

[0027] At block S308, the force generated by an actuation of the second piston is applied to a
downhole element that is deployed proximate the second piston to set the downhole element. In
some embodiments, the force applied by the first piston is approximately equal to the force
applied to the second piston. However, since the cross-sectional area of the first piston is greater
than the cross-sectional area of the second piston, the pressure generated by the first piston on the
second piston is less than the pressure generated by the second piston on the downhole element.
In some embodiments, the downhole element is a packer. In one or more of such embodiments,
the force and pressure exerted by the second piston on the packer sets the packer at the desired
location.

[0028] FIG. 4 is a flow chart of a process to hydrostatically set a downhole element. Although
the operations in the process 400 are shown in a particular sequence, certain operations may be
performed in different sequences or at the same time where feasible. At block S402, a first
hydrostatic force is applied to a first piston to actuate the first piston. As described herein, the
first piston and a second piston are both deployed in a borehole. In the embodiment of FIGS. 1A,
1B, and 2, both pistons are components of the hydrostatic pressure intensifier 121. Further, the
first piston has a first cross-sectional area and wherein the second piston has a second cross-
sectional area that is less than the first cross-sectional area. In some embodiments, the first
hydrostatic force is exerted by a fluid (e.g., wellbore fluid, drilling fluid, formation fluid, etc.). In
some embodiments, the fluid flow of the flow is regulated to control the amount of force applied
to the first piston.

[0029] At block S404, asecond hydrostatic force is applied to the second piston, where the second
hydrostatic force is generated by an actuation of the first piston. At block S406, a force generated
by an actuation of the second piston is applied to a downhole element that is deployed proximate
the second piston to set the downhole element. The first hydrostatic force generates a first amount
of pressure to the second piston, and the second hydrostatic force generates a second amount of
pressure to the element. However, since the first cross-sectional area of the first piston is greater
than the second cross-sectional area of the second piston, and where the first hydrostatic force is
approximately equal to the second hydrostatic force, the pressure exerted by the second piston on

the downhole element is greater than the pressure exerted by the first piston on the second piston.
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[0030] In some embodiments, the in-situ formation property measurement tool 120 includes one
or more containers for storing a sample of the injection fluid (or another type of fluid). In some
embodiments, the in-situ formation property measurement tool 120 includes a drill cutting tool
operable of extracting a sample core from the formation. In one or more of the foregoing
embodiments, the in-situ formation property measurement tool 120 is also operable of
transporting the sample of the injection fluid and the sample core to another location downhole
or to the surface for fluid analysis of the stored sample and the sample core.

[0031] The above-disclosed embodiments have been presented for purposes of illustration and to
enable one of ordinary skill in the art to practice the disclosure, but the disclosure is not intended
to be exhaustive or limited to the forms disclosed. Many insubstantial modifications and
variations will be apparent to those of ordinary skill in the art without departing from the scope
and spirit of the disclosure. For instance, although the flowcharts depict a serial process, some of
the steps/processes may be performed in parallel or out of sequence, or combined into a single
step/process. The scope of the claims is intended to broadly cover the disclosed embodiments
and any such modification. Further, the following clauses represent additional embodiments of
the disclosure and should be considered within the scope of the disclosure:

[0032] Clause 1, a hydrostatic pressure intensifier, comprising a housing having at least two
different internal cross-sectional surface areas, the housing comprising a device mounted on the
housing and operable to actuate in response to being subject to a threshold amount of pressure; a
first piston housed in a first chamber of the housing, wherein the first piston has a first cross-
sectional area and a first stroke length; and a second piston housed in a second chamber of the
housing, wherein the second piston has a second cross-sectional area and a second stroke length,
and wherein the first cross-sectional area is greater than the second cross-sectional area; and a
fluid flow restrictor that restricts fluid flow through the hydrostatic pressure intensifier to
control an amount of force applied by the first piston.

[0033] Clause 2, the hydrostatic pressure intensifier of clause 1, further comprising a chamber
that separates the first piston and the second piston, wherein the chamber is a fluid chamber that
is partially filled with a fluid.

[0034] Clause 3, the hydrostatic pressure intensifier of clause 1, further comprising a chamber
that separates the first piston and the second piston, wherein the chamber is an atmospheric
chamber.

[0035] Clause 4, the hydrostatic pressure intensifier of any of causes 1-3, wherein the device is

a check valve.
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[0036] Clause 5, the hydrostatic pressure intensifier of any of clauses 1-3, wherein the device is
a rupture disk.

[0037] Clause 6, the hydrostatic pressure intensifier of any of clauses 1-5, wherein the first
piston and the second piston are mechanically linked.

[0038] Clause 7, the hydrostatic pressure intensifier of any of clauses 1-6, wherein the first
stroke length and the second stroke length are different.

[0039] Clause 8, the hydrostatic pressure intensifier of any of clauses 1-7, wherein the first
piston is a hydraulic piston and wherein the second piston is a hydrostatic piston.

[0040] Clause 9, the hydrostatic pressure intensifier of clauses 1-7, wherein the first piston and
the second piston are hydrostatic pistons.

[0041] Clause 10, the hydrostatic pressure intensifier of any of clauses 1-9, wherein the first
piston and the second piston are hydraulically activated.

[0042] Clause 11, the hydrostatic pressure intensifier of any of clauses 1-10, further comprising
an element retaining ring that retains an element while a pressure less than a threshold is exerted
onto the element retaining ring.

[0043] Clause 12, the hydrostatic pressure intensifier of any of clauses 1-11, wherein the fluid
chamber comprises an orifice that allows a fluid filled in the fluid chamber to flow through the
fluid chamber, and into the second chamber to apply a pressure to the second piston.

[0044] Clause 13, a method to operate a tool to set a downhole element, the method comprising:
deploying a tool into a borehole that is drilled through a formation, the tool comprising: a first
piston having a first cross-sectional area and a first stroke length; and a second piston having a
second cross-sectional area and a second stroke length; actuating the first piston by applying a
first amount of force to the first piston; actuating the second piston by applying a second
amount of force to the second piston, wherein the second amount of force is generated by an
actuation of the first piston; and applying a force generated by an actuation of the second piston
to set an element deployed proximate the second piston, wherein the first amount of force
generates a first amount of pressure to the second piston, and wherein the second amount of
force generates a second amount of pressure to the element, and wherein the first amount of
pressure 1s less than the second amount of pressure.

[0045] Clause 14, the method of clause 13, wherein applying the first amount of force to the
first piston comprises applying the first amount of hydraulic force to the first piston, and
wherein applying the second amount of force to the second piston comprises applying the

second amount of hydrostatic force to the second piston.
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[0046] Clause 15, the method of claim 13, wherein applying the first amount of force to the first
piston comprises applying the first amount of hydrostatic force to the first piston, and wherein
applying the second amount of force to the second piston comprises applying the second
amount of hydrostatic force to the second piston.

[0047] Clause 16, the method of any of clauses 13-15, wherein the tool comprises a device that
is actuated if at least a threshold amount of pressure is applied to the device, and is not actuated
if the threshold amount of pressure is not applied to the device, and the method further
comprising actuating the first piston after at least the threshold amount of pressure is applied to
the device.

[0048] Clause 17, the method of clause 16, further comprising regulating fluid flow through the
tool to control the first amount of force applied to the first piston.

[0049] Clause 18, the method of any of clauses 13-17, wherein the element is a packing
element, and wherein applying a force generated by an actuation of the second piston to set the
element comprises applying the force generated by the actuation of the second piston to set the
packing element.

[0050] Clause 19, a method to hydrostatically set a downhole element, the method comprising:
applying a first hydrostatic force to a first piston to actuate the first piston, wherein the first
piston and a second piston are both deployed in a borehole, wherein the first piston has a first
cross-sectional area and wherein the second piston has a second cross-sectional area that is less
than the first cross-sectional area; applying a second hydrostatic force to the second piston to
actuate the second piston, wherein the second hydrostatic force is generated by an actuation of
the first piston; and applying a force generated by an actuation of the second piston to set a
downhole element that is deployed proximate the second piston, wherein the first hydrostatic
force generates a first amount of pressure to the second piston, and wherein the second
hydrostatic force generates a second amount of pressure to the element, and wherein the first
amount of pressure is less than the second amount of pressure.

[0051] Clause 20, the method of clause 19, further comprising regulating fluid flow to the first
piston to control the first hydrostatic force applied to the first piston.

[0052] As used herein, the singular forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise. It will be further understood that
the terms “comprise” and/or “comprising,” when used in this specification and/or the claims,
specify the presence of stated features, steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other features, steps, operations, elements,

components, and/or groups thereof. In addition, the steps and components described in the above
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embodiments and figures are merely illustrative and do not imply that any particular step or

component is a requirement of a claimed embodiment.
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What is claimed is:

1. A hydrostatic pressure intensifier, comprising:
a housing having at least two different internal cross-sectional surface areas, the
housing comprising:
a device mounted on the housing and operable to actuate in response to being
subject to a threshold amount of pressure;
a first piston housed in a first chamber of the housing, wherein the first piston
has a first cross-sectional area and a first stroke length; and
a second piston housed in a second chamber of the housing, wherein the
second piston has a second cross-sectional area and a second stroke
length, and wherein the first cross-sectional area is greater than the
second cross-sectional area; and
a fluid flow restrictor that restricts fluid flow through the hydrostatic pressure

intensifier to control an amount of force applied by the first piston.

2. The hydrostatic pressure intensifier of claim 1, further comprising a chamber that
separates the first piston and the second piston, wherein the chamber is a fluid chamber
that is partially filled with a fluid.

3. The hydrostatic pressure intensifier of claim 1, further comprising a chamber that
separates the first piston and the second piston, wherein the chamber is an atmospheric
chamber.

4. The hydrostatic pressure intensifier of claim 1, wherein the device is a check valve.

5. The hydrostatic pressure intensifier of claim 1, wherein the device is a rupture disk.

6. The hydrostatic pressure intensifier of claim 1, wherein the first piston and the second

piston are mechanically linked.

7. The hydrostatic pressure intensifier of claim 1, wherein the first stroke length and the

second stroke length are different.
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10.

11.

12.

13.

The hydrostatic pressure intensifier of claim 1, wherein the first piston is a hydraulic

piston and wherein the second piston is a hydrostatic piston.

The hydrostatic pressure intensifier of claim 1, wherein the first piston and the second

piston are hydrostatic pistons.

The hydrostatic pressure intensifier of claim 9, wherein the first piston and the second

piston are hydraulically activated.

The hydrostatic pressure intensifier of claim 1, further comprising an element retaining
ring that retains an element while a pressure less than a threshold is exerted onto the

element retaining ring.

The hydrostatic pressure intensifier of claim 1, wherein the fluid chamber comprises an
orifice that allows a fluid filled in the fluid chamber to flow through the fluid chamber,

and into the second chamber to apply a pressure to the second piston.

A method to operate a tool to set a downhole element, the method comprising:
deploying a tool into a borehole that is drilled through a formation, the tool
comprising:
a first piston having a first cross-sectional area and a first stroke length;
and
a second piston having a second cross-sectional area and a second stroke
length;
actuating the first piston by applying a first amount of force to the first piston;
actuating the second piston by applying a second amount of force to the second
piston, wherein the second amount of force is generated by an actuation of
the first piston; and
applying a force generated by an actuation of the second piston to set an element
deployed proximate the second piston,
wherein the first amount of force generates a first amount of pressure to the

second piston, and wherein the second amount of force generates a second
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amount of pressure to the element, and wherein the first amount of pressure

is less than the second amount of pressure.

14. The method of claim 13, wherein applying the first amount of force to the first piston
comprises applying the first amount of hydraulic force to the first piston, and wherein
applying the second amount of force to the second piston comprises applying the second

amount of hydrostatic force to the second piston.

15. The method of claim 13, wherein applying the first amount of force to the first piston
comprises applying the first amount of hydrostatic force to the first piston, and wherein
applying the second amount of force to the second piston comprises applying the second

amount of hydrostatic force to the second piston.

16. The method of claim 13, wherein the tool comprises a device that is actuated if at least a
threshold amount of pressure is applied to the device, and is not actuated if the threshold
amount of pressure is not applied to the device, and the method further comprising
actuating the first piston after at least the threshold amount of pressure is applied to the

device.

17. The method of claim 16, further comprising regulating fluid flow through the tool to

control the first amount of force applied to the first piston.

18. The method of claim 13, wherein the element is a packing element, and wherein
applying a force generated by an actuation of the second piston to set the element
comprises applying the force generated by the actuation of the second piston to set the

packing element.

19. A method to hydrostatically set a downhole element, the method comprising:
applying a first hydrostatic force to a first piston to actuate the first piston, wherein
the first piston and a second piston are both deployed in a borehole, wherein the
first piston has a first cross-sectional area and wherein the second piston has a
second cross-sectional area that is less than the first cross-sectional area;
applying a second hydrostatic force to the second piston, wherein the second

hydrostatic force is generated by an actuation of the first piston; and
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applying a force generated by an actuation of the second piston to set a downhole
element that is deployed proximate the second piston,
wherein the first hydrostatic force generates a first amount of pressure to the second
piston, and wherein the second hydrostatic force generates a second amount of
5 pressure to the element, and wherein the first amount of pressure is less than the

second amount of pressure.

20. The method of claim 19, further comprising regulating fluid flow to the first piston to

control the first hydrostatic force applied to the first piston.
10
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