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(54) Downhole hydraulic pressure generator

(57) A hydraulic pressure generator (14) provides
pressurized fluid for actuation of well tools. The hydrau-
lic pressure generator (14) comprises: a housing
assembly (22); first and second fluid chambers (44,50)
in the housing assembly (22); a piston (54) separating
the first and second chambers (44,50); and a barrier
device (42) isolating the first chamber (44) from fluid
pressure in the well external to the housing assembly
(22). The barrier device (42) is selectively actuatable to
permit fluid communication between the first chamber
(44) and the well external to the housing assembly (22),
and thereby apply fluid pressure in the second chamber
(50) greater than fluid pressure in the first chamber (44)
by a predetermined amount.
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Description

[0001] The present invention relates generally to
operations performed in subterranean wells and, in an
embodiment described herein, more particularly pro-
vides a hydraulic pressure generator.
[0002] It is quite common in the well drilling, com-
pletion and production industries to utilize tools which
are actuatable by applying fluid pressure to the tools.
For example, a sliding sleeve valve may be opened
and/or closed by applying fluid pressure to a tubing
string, or a packer may be set or unset by applying fluid
pressure within the packer mandrel. Indeed, there exists
a wide variety of tools actuatable downhole by applying
fluid pressure thereto.
[0003] In order to actuate one of these well tools,
fluid pressure is typically applied to a tubing string at the
earth's surface, or the fluid pressure is applied to an
annulus between the tubing string and the wellbore.
However, it is frequently the case that it is not possible
or desirable to apply fluid pressure to the tubing string or
annulus at the earth's surface. For example, the tubing
string or annulus may have a leak, or there may be other
tools in the well which would be undesirably actuated by
the application of fluid pressure thereto. Alternatively,
actuation of the well tool may require application of
greater fluid pressure to the well tool than the tubing
string or casing may safely withstand.
[0004] In these situations, it has been common
practice to install a pump or other complex mechanical
device downhole for actuating particular well tools.
Another solution has been to engage coiled tubing with
the well tool and apply fluid pressure to the coiled tubing
at the earth's surface. Still another solution has been to
electrically engage a wireline with a downhole electric
pump. Unfortunately, it is quite expensive to mobilize a
coiled tubing rig or wireline rig to a wellsite.
[0005] Therefore, it would be desirable to provide a
downhole hydraulic pressure generator which is simple
in construction and operation, and which may be con-
veniently utilized at a wellsite to actuate a well tool
installed in a well.
[0006] In carrying out the principles of the present
invention, in accordance with an embodiment thereof,
an apparatus is provided which permits actuation of a
well tool by application of fluid pressure to the well tool
downhole. A hydraulic pressure generator utilizes well
fluid pressure to generate an elevated fluid pressure for
actuation of the well tool.
[0007] In broad terms, an apparatus is provided
which includes a hydraulic pressure generator opera-
tively interconnected to a well tool. The hydraulic pres-
sure generator is actuated by selectively causing a
barrier device to permit communication between well
fluid pressure and a chamber within the hydraulic pres-
sure generator. Several barrier devices are provided,
including a valve, a frangible plug and a shuttle.
[0008] The hydraulic pressure generator uses a pis-

ton to elevate fluid pressure in a chamber above the well
fluid pressure. In one aspect of the invention, the
amount by which the elevated fluid pressure exceeds
the well fluid pressure is limited by a pressurized fluid
carried within the hydraulic pressure generator, such as
in a chamber containing pressurized nitrogen. A pres-
sure relief device may also be utilized to relieve any
excess pressure generated.

[0009] According to another aspect of the invention
there is provided a hydraulic pressure generator opera-
tively positionable in a subterranean well, the hydraulic
pressure generator comprising: a housing assembly;
first and second fluid chambers in the housing assem-
bly; a piston separating the first and second chambers;
and a barrier device isolating the first chamber from fluid
pressure in the well external to the housing assembly,
the barrier device being selectively actuatable to permit
fluid communication between the first chamber and the
well external to the housing assembly, and thereby
apply fluid pressure in the second chamber greater than
fluid pressure in the first chamber by a predetermined
amount.
[0010] In an embodiment, wherein the barrier
device is a valve. The valve may be electrically actuata-
ble. The valve may be interconnected to a timing device
which actuates the valve when the timing device has
remained motionless for a predetermined period of
time.
[0011] In an embodiment, the barrier device
includes a frangible plug. The plug may be breakable by
manipulation of a line attached to the hydraulic pressure
generator.
[0012] In an embodiment, the barrier device is a
valve actuatable by manipulation of a line attached to
the hydraulic pressure generator.
[0013] In an embodiment, the hydraulic pressure
generator further comprises a pressure relief device in
fluid communication with the second chamber. The
pressure relief device may permit fluid communication
between the second chamber and the well external to
the housing assembly when a predetermined fluid pres-
sure is reached in the second chamber. The pressure
relief device may be a rupture disk or a relief valve.
[0014] In an embodiment, the hydraulic pressure
generator further comprises a third chamber in the
housing assembly, the third chamber containing a pres-
surized fluid. The pressurized fluid may act on the pis-
ton, thereby decreasing the amount by which fluid
pressure in the second chamber is greater than fluid
pressure in the first chamber when the barrier device is
actuated. The hydraulic pressure generator may further
comprise a fourth chamber in fluid communication with
the first chamber. The piston may include a first portion
sealingly separating the first and second chambers, and
a second portion sealingly separating the third and
fourth chambers.
[0015] In an embodiment, the housing assembly
includes a port formed through a sidewall portion
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thereof, and the port being in fluid communication with
the second chamber. The hydraulic pressure generator
may further comprise a flow control device permitting
fluid flow from the second chamber outward through the
port, but preventing fluid flow inward through the port
into the second chamber.

[0016] According to another aspect of the invention
there is provided apparatus operatively positionable in a
subterranean well, the apparatus comprising: a well tool
actuatable by application of a first fluid pressure to a
portion thereof; and a hydraulic pressure generator
operatively engaged with the well tool portion, the
hydraulic pressure generator applying at least the first
fluid pressure to the well tool portion in response to a
second fluid pressure admitted to the hydraulic pres-
sure generator.
[0017] In an embodiment, the first fluid pressure is
greater than the second fluid pressure.
[0018] In an embodiment, a pressurized fluid within
the hydraulic pressure generator restricts the amount by
which the first fluid pressure is greater than the second
fluid pressure.
[0019] In an embodiment, the second fluid pressure
is external to the hydraulic pressure generator when the
hydraulic pressure generator is disposed in the well.
[0020] In an embodiment, the well tool is a hydrauli-
cally settable packer.
[0021] In an embodiment, the second fluid pressure
is admitted to the hydraulic pressure generator in
response to electrical power applied thereto.
[0022] In an embodiment, the second fluid pressure
is admitted to the hydraulic pressure generator in
response to engagement of the hydraulic pressure gen-
erator with the well tool portion for a predetermined
period of time.
[0023] In an embodiment, the second fluid pressure
is admitted to the hydraulic pressure generator in
response to manipulation of a line attached to the
hydraulic pressure generator.
[0024] According to another aspect of the invention
there is provided a method of actuating a well tool in a
subterranean well, the method comprising the steps of:
engaging a hydraulic pressure generator with a portion
of the well tool; and admitting fluid pressure from within
the well to the hydraulic pressure generator, the hydrau-
lic pressure generator elevating the admitted fluid pres-
sure and applying the elevated fluid pressure to the well
tool portion.
[0025] In an embodiment, the admitting step is per-
formed by activating a barrier device to permit fluid com-
munication between the well external to the hydraulic
pressure generator and a first chamber within the
hydraulic pressure generator.
[0026] In an embodiment, the barrier device is a
valve, and the activating step further comprises opening
the valve.
[0027] In an embodiment, the barrier device is a
frangible plug, and the activating step further comprises

breaking the plug.

[0028] In an embodiment, in the engaging step, a
second chamber within the hydraulic pressure genera-
tor is placed in fluid communication with the well tool
portion.
[0029] In an embodiment, in the admitting step, fluid
pressure in the first chamber displaces a piston separat-
ing the first and second chambers in a first direction.
[0030] In an embodiment, in the admitting step, fluid
pressure in a third chamber within the hydraulic pres-
sure generator biases the piston in a second direction
opposite to the first direction.
[0031] In an embodiment, in the admitting step, fluid
pressure in a third chamber within the hydraulic pres-
sure generator diminishes the elevated fluid pressure
applied to the well tool portion.
[0032] Reference is now made to the accompany-
ing drawings, in which:

FIGS. 1A-1D are partially elevational and partially
cross-sectional views of successive axial portions
of an embodiment of an apparatus according to the
invention, including a hydraulic pressure generator
operatively installed in a well tool;
FIG. 2 is an enlarged scale partially elevational and
partially cross-sectional view of an alternative
embodiment of the hydraulic pressure generator
shown in FIG. 1; and
FIG. 3 is an enlarged scale partially elevational and
partially cross-sectional view of an alternative
embodiment of the hydraulic pressure generator
shown in FIG. 1.

[0033] Representatively illustrated in FIGS. 1A-1D
is an apparatus 10 which embodies principles of the
present invention. In the following description of the
apparatus 10 and other apparatus and methods
described herein, directional terms, such as "above",
"below", "upper", "lower", etc., are used for convenience
in referring to the accompanying drawings. Additionally,
it is to be understood that the various embodiments of
the present invention described herein may be utilized
in various orientations, such as inclined, inverted, hori-
zontal, vertical, etc., without departing from the princi-
ples of the present invention.
[0034] The apparatus 10 includes a hydraulically
actuatable well tool 12 and a hydraulic pressure gener-
ator 14. As representatively illustrated in FIGS. 1A-1D,
the well tool 12 is a conventional hydraulically settable
packer of the type well known to those skilled in the art.
Specifically, the packer 12 is a model PHL packer avail-
able from Halliburton Energy Services, Inc. of Duncan,
Oklahoma. However, it is to be clearly understood that
the packer 12 could be any type of packer or other well
tool which is hydraulically actuatable in a subterranean
well. For example, the packer 12 could be a valve which
is opened and/or closed by application of fluid pressure
thereto, a perforating gun firing head which fires upon
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application of fluid pressure thereto, etc. Thus, the
apparatus 10 may utilize any of a wide variety of well
tools without departing from the principles of the
present invention.

[0035] The hydraulic pressure generator 14 is axi-
ally reciprocably and sealingly received within the
packer 12 as viewed in FIGS. 1A-1D. This configuration
is desirable for convenient transfer of pressurized fluid
directly from the hydraulic pressure generator 14 to the
packer 12. However, it is to be clearly understood that
the hydraulic pressure generator 14 may be otherwise
positioned with respect to the packer 12 without depart-
ing from the principles of the present invention. For
example, the hydraulic pressure generator 14 could be
positioned remote from the packer 12, but in fluid com-
munication therewith, etc.
[0036] The packer 12 is set in the well by applica-
tion of a specific fluid pressure (the actuation pressure)
to an inlet port 16 formed through a generally tubular
mandrel 18 extending generally axially through the
packer after the packer has been interconnected as a
part of a tubing string installed in a well in a conventional
manner. When it is desired to set the packer 12, the
hydraulic pressure generator 14 is conveyed into the
well and a discharge port 20 formed through an outer
housing assembly 22 of the hydraulic pressure genera-
tor is generally axially aligned with the inlet port 16 for
fluid communication therewith. A pair of circumferential
seals or packings 24 are carried externally on the hous-
ing assembly 22 axially straddling the discharge port 20
and serve to isolate the ports 16, 20 from fluids and
pressures existing in the well.
[0037] The packings 24 are sealingly received in an
internal bore 26 of the mandrel 18. Note that a reduced
diameter seal bore may be formed in the mandrel 18 (as
indicated by the dashed lines 28 shown in FIG. 1C) if
desired, so that the packings 24 may have a reduced
diameter and be more protected against damage during
conveyance into the packer 12.
[0038] The hydraulic pressure generator 14 may be
releasably secured in position by a conventional latch-
ing device (not shown) attached to an extension 30
attached to the housing assembly 22. The latching
device may be engaged with a conventional internal
latching profile (not shown) attached below the packer
12 in the tubing string. Alternatively, or in addition, the
hydraulic pressure generator 14 may be retained in
position by engagement with the packer 12. For exam-
ple, the housing assembly 22 could engage an internal
shoulder (indicated by dashed lines 32 in FIG. 1C)
formed in the mandrel 18. Thus, the hydraulic pressure
generator 14 may be retained relative to the packer 12
in any manner without departing from the principles of
the present invention.
[0039] The hydraulic pressure generator 14 is rep-
resentatively conveyed in the well suspended from a
line 34 attached to the housing assembly 22 via a con-
ventional rope socket/fishing neck 36. The line 34 may

be any of the conveyances well known to those skilled in
the art, such as a slickline, electric line, wireline, etc. Of
course, other forms of conveyance may be utilized as
well, for example, coiled tubing, etc., without departing
from the principles of the present invention.

[0040] In the embodiment representatively illus-
trated in FIGS. 1A-1D, the line 34 is a slickline and the
hydraulic pressure generator 14 is actuated by means
of an electronic timing device 38 interconnected
between a battery 40 and a valve 42. Thus, the hydrau-
lic pressure generator 14 does not require an external
electrical power source for its actuation. The electronic
timing device 38 and battery 40 are conventional and
may be of the type utilized in a model ETD battery pow-
ered controller available from Halliburton Energy Serv-
ices, Inc.
[0041] The electronic timing device 38 includes an
accelerometer for detecting movement of the hydraulic
pressure generator 14. When the hydraulic pressure
generator 14 has remained motionless for a predeter-
mined period of time, the electronic timing device 38
applies power from the battery 40 to the valve 42 to
open the valve. The valve 42 may be a conventional
one-shot valve available from BEI of Houston, Texas.
However, it is to be clearly understood that other timing
devices, power sources and valves may be utilized in
the hydraulic pressure generator 14 without departing
from the principles of the present invention.
[0042] The valve 42 serves as a barrier device. It
prevents fluid communication between the well external
to the housing assembly 22 and a fluid chamber 44
formed in the housing assembly until opened. When
opened, the valve 42 permits fluid communication
between the chamber 44 and the well external to the
housing assembly 22, thereby admitting fluid pressure
in the well to the chamber 44. A filter 46 prevents con-
taminants from entering the housing assembly 22 when
the valve 42 is opened.
[0043] Note that, if the line 34 is an electric line or
wireline, or an external electrical power source is other-
wise available downhole, the valve 42 may be directly
connected thereto, for example, using electric lines
(indicated in FIG. 1B by dashed lines 48). In that case,
the battery 40 and electronic timing device 38 may not
be needed in the hydraulic pressure generator 14.
[0044] The chamber 44 is separated from another
chamber 50 formed within the housing assembly 22 by
an upper portion 52 of a piston 54 sealingly and recipr-
ocably received within the housing assembly. The
chamber 50 is in fluid communication with the discharge
port 20. It will be readily appreciated that if the piston 54
is displaced downwardly from its position representa-
tively illustrated in FIG. 1C, the chamber 50 will
decrease in volume and fluid in the chamber 50 will be
pressurized, discharged through the discharge port 20
and forced into the inlet port 16. A conventional check
valve 56 may be utilized to prevent contaminants from
entering the chamber 50, while permitting discharge of
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fluid through the port 20.

[0045] The piston 54 is made to displace down-
wardly when the valve 42 is opened as described
above. Opening of the valve 42 permits well fluid pres-
sure (which may be hydrostatic pressure, hydrostatic
pressure plus some pressure applied at the earth's sur-
face, etc.) to enter the chamber 44. The well fluid pres-
sure, thus, applies a downwardly biasing force to the
upper portion 52 of the piston 54.
[0046] The chamber 44 is in fluid communication
with another chamber 58 formed in the housing assem-
bly 22 via a passage 60 formed through the piston 54.
Yet another chamber 62 is formed in the housing
assembly 22, and is separated from the chamber 58 by
a lower portion 64 of the piston 54. The chamber 62
may contain a fluid, such as air or nitrogen, at atmos-
pheric pressure, or the fluid may be pressurized initially
as needed to restrict, limit or diminish the pressure of
the fluid discharged through the port 20 in a manner
more fully described below.
[0047] It may now be fully appreciated that, when
the valve 42 is opened, the piston 54 is displaced down-
wardly to elevate the pressure of fluid in the chamber
50. The amount by which the pressure of the fluid in the
chamber 50 is elevated above the well fluid pressure is
determined by piston areas on the piston 54 and fluid
pressures in the other chambers 44, 58 and 62. An
example is given below, so that operation of the hydrau-
lic pressure generator 14 may be more fully appreci-
ated, but it is to be clearly understood that the operating
limits, parameters, dimensions, environment, etc. of the
hydraulic pressure generator are not limited by the
assumed values given in the example.
[0048] For this example, assume that the upper por-
tion 52 of the piston 54 presents an upper piston area of
3 sq. in. (19.4 cm2) exposed to fluid pressure in the
chamber 44, and a lower piston area of 2 sq. in. (12.9
cm2) exposed to fluid pressure in the chamber 50; and
assume that the lower portion 64 of the piston presents
an upper piston area of 2 sq. in. (12.9 cm2) exposed to
fluid pressure in the chamber 58, and a lower piston
area of 3 sq. in. (19.4 cm2) exposed to fluid pressure in
the chamber 62. Assume further that well fluid pressure
is 3,000 psi (20.7 MPa), and that the chamber 62 is ini-
tially at atmospheric pressure, but that, due to compres-
sion of the chamber 62 volume when the piston 54
displaces downward, fluid pressure in the chamber 62 is
at 100 psi (689 kPa) after the valve 42 is opened.
[0049] Well fluid pressure in the chambers 44, 58
biases the piston 54 downward with 15,000 lbf (5 sq. in.
x 3,000 psi, equivalent to 66.7 kN), and fluid pressure in
the chamber 62 biases the piston upward with 300 lbf (3
sq. in. x 100 psi, equivalent to 1334 N). Thus, to balance
the forces on the piston 54, fluid pressure in the cham-
ber 50 is 7,350 psi (15,000 lbf -300 lbf/ 2 sq. in., equiva-
lent to 50.7 MPa). This amount is 4,350 psi (30 MPa)
greater than the well fluid pressure of 3,000 psi (20.7
MPa).

[0050] It will be readily appreciated by one of ordi-
nary skill in the art that, although the piston 54 has been
described above as including the two portions 52, 64
separating the chambers 44, 50, 58, 62, greater
increases in the amount by which the fluid pressure in
the chamber 50 is elevated above well fluid pressure
may be achieved by providing additional piston portions
separating additional chamber pairs. In this sense, the
hydraulic pressure generator 14 could be constructed in
a modular manner, with additional piston portions and
chambers being added when it is desired to increase
the pressure of fluid discharged from the port 20. Of
course, the piston 54 and one or more of the chambers
44, 50, 58, 62 may be differently configured in other
manners, without departing from the principles of the
present invention.

[0051] It may, however, be desired to diminish, limit
or restrict the amount by which the fluid pressure dis-
charged from the port 20 exceeds well fluid pressure.
For example, the packer 12 may be preferably set with
an applied fluid pressure only 2,000 psi (13.8 MPa)
greater than well fluid pressure. In that case, fluid pres-
sure in the chamber 62 may be initially elevated above
atmospheric pressure by, for example, charging the
chamber 62 with nitrogen at an elevated pressure via a
charging port 66. Continuing with the above example, if
it is desired to restrict the fluid pressure applied through
the discharge port 20 to 2,000 psi (13.8 MPa) greater
than well fluid pressure, the chamber 62 should be
charged to 1,667 psi (15,000 lbf - (5,000 psi x 2 sq. in.))
/ 3 sq. in., equivalent to 11.5 MPa).
[0052] Other means may be utilized to limit the
amount by which the fluid pressure discharged from the
port 20 exceeds well fluid pressure, without departing
from the principles of the present invention. For exam-
ple, a pressure relief device 68, such as a conventional
rupture disc or relief valve, may be installed in the hous-
ing assembly 22 to vent fluid pressure in the chamber
50 to the well when the fluid pressure exceeds well fluid
pressure by a predetermined amount. Additionally, the
chamber 50, the stroke of the piston 54, etc. may be
adjusted so that only a predetermined desired volume
of fluid is discharged from the port 20.
[0053] Note that, in the example above, wherein the
chamber 62 is initially charged above atmospheric pres-
sure, the piston 54 is retained in its upper position as
shown in FIG. 1C by that elevated fluid pressure in the
chamber 62 until the valve 42 is opened. However, it
may be desired to shear pin, or otherwise initially
releasably secure, the piston 54 in its upper position,
such as by using a releasable latch, etc., before the
valve 42 is opened. This would ensure that fluid is not
inadvertently discharged from the port 20.
[0054] Referring additionally now to FIG. 2, an alter-
nate construction of an upper portion of the hydraulic
pressure generator 14 is representatively illustrated
apart from the remainder of the apparatus 10. FIG. 2
depicts an alternate means of actuating the hydraulic
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pressure generator 14, which requires no electrical
power source at all.

[0055] In the hydraulic pressure generator 14 as
representatively illustrated in FIG. 2, the barrier device
utilized to selectively permit fluid communication
between the well external to the housing assembly 22
and the chambers 44, 58 is a frangible plug or kobe 70.
When the plug 70 is broken, well fluid pressure is placed
in communication with the chambers 44, 58 via a pas-
sage 72 extending downwardly to the chamber 44 from
the plug. After the plug 70 is broken, operation of the
hydraulic pressure generator 14 is substantially the
same as described above for the embodiment shown in
FIGS. 1A-1D.
[0056] To break the plug 70, an inclined lower face
74 is displaced axially downward into contact with the
plug. A shear pin 76 prevents accidental impact of the
face 74 with the plug 70 as the hydraulic pressure gen-
erator 14 is being conveyed in the well. To shear the pin
76 and break the plug 70, conventional weights, jars,
etc., may be interconnected between the rope socket 36
and the face 74 in a conventional manner. When the
hydraulic pressure generator 14 has been appropriately
positioned in a well tool, jarring down will cause the
shear pin 76 to shear and will cause the face 74 to
impact and break the plug 70, thereby admitting well
fluid pressure to the chambers 44, 58.
[0057] Referring additionally now to FIG. 3, yet
another alternate embodiment of the hydraulic pressure
generator 14 is representatively illustrated. In this
embodiment, a generally cylindrical shuttle 78 is utilized
as a barrier device to selectively permit communication
between the well fluid pressure and the chambers 44,
58.
[0058] The shuttle 78 is sealingly and reciprocably
received in the housing assembly 22 and initially pre-
vents communication between well fluid pressure and
the chambers 44, 58 in its upwardly disposed position
as depicted in FIG. 3. However, when jarred down-
wardly as described above in relation to the embodi-
ment shown in FIG. 2, the shear pin 76 shears and the
shuttle 78 displaces downwardly. A reduced diameter
portion 80 formed on the shuttle 78 then permits com-
munication between well fluid pressure and the pas-
sage 72, which extends downwardly to the chamber 44.
[0059] Therefore, it may be clearly seen that a wide
variety of modifications, substitutions, additions, dele-
tions and other changes may be made to the apparatus
10 and hydraulic pressure generator 14 without depart-
ing from the principles of the present invention. These
changes, including those that would be obvious to a
person of ordinary skill in the art, are contemplated by
the principles of the present invention.
[0060] It will be appreciated that the invention
described above may be modified.

Claims

1. A hydraulic pressure generator (14) operatively
positionable in a subterranean well, comprising: a
housing assembly (22); first and second fluid cham-
bers (44,50) in the housing assembly (22); a piston
(54) separating the first and second chambers
(44,50); and a barrier device (42) isolating the first
chamber (44) from fluid pressure in the well exter-
nal to the housing assembly (22), the barrier device
(42) being selectively actuatable to permit fluid
communication between the first chamber (44) and
the well external to the housing assembly (22), and
thereby apply fluid pressure in the second chamber
(50) greater than fluid pressure in the first chamber
(44) by a predetermined amount.

2. A hydraulic pressure generator (14) according to
claim 1, wherein the barrier device (42) is a valve
(44).

3. A hydraulic pressure generator (14) according to
claim 1, wherein the barrier device (42) includes a
frangible plug (70).

4. A hydraulic pressure generator (14) according to
claim 1, 2 or 3, further comprising a pressure relief
device (68) in fluid communication with the second
chamber (50).

5. A hydraulic pressure generator (14) according to
any preceding claim, further comprising a third
chamber in the housing assembly (22), the third
chamber containing a pressurized fluid.

6. A hydraulic pressure generator (14) according to
any preceding claim, wherein the housing assem-
bly (22) includes a port (20) formed through a side-
wall portion thereof, and the port (20) being in fluid
communication with the second chamber (50).

7. Apparatus operatively positionable in a subterra-
nean well, the apparatus comprising: a well tool
(12) actuatable by application of a first fluid pres-
sure to a portion thereof; and a hydraulic pressure
generator (14) operatively engaged with the well
tool portion, the hydraulic pressure generator (14)
applying at least the first fluid pressure to the well
tool portion in response to a second fluid pressure
admitted to the hydraulic pressure generator (14).

8. A method of actuating a well tool (12) in a subterra-
nean well, comprising the steps of: engaging a
hydraulic pressure generator (14) with a portion of
the well tool (12); and admitting fluid pressure from
within the well to the hydraulic pressure generator
(12), the hydraulic pressure generator (12) elevat-
ing the admitted fluid pressure and applying the ele-
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vated fluid pressure to the well tool portion.

9. A method according to claim 8, wherein the admit-
ting step is performed by activating a barrier device
(42) to permit fluid communication between the well
external to the hydraulic pressure generator (14)
and a first chamber (44) within the hydraulic pres-
sure generator (14).

10. A method according to claim 8 or 9, wherein in the
engaging step, a second chamber (50) within the
hydraulic pressure generator (14) is placed in fluid
communication with the well tool portion.
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