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which they can be used, in part due to the pressure ratings of umbilicals used to provide fluids
under pressure from a source of fluids, e.g. a surface vessel, to devices subsea that need that
fluid. Deepwater trees, for example, will or currently need fluid pressures in the ranges that
exceed 10,000 psi.

[0004]  Additionally, umbilicals from the surface currently need to contain a plurality
of fluid conduits which increases cost and complexity. The greater the number of required
conduits, the greater the cost associated with the umbilical.

BRIEF DESCRIPTION OF THE DRAWINGS

[0001] The various drawings supplied herein are representative of one or more

embodiments of the present inventions.

[0002] Fig. 1 is a planar view in of an exemplary system;
[0003] Fig. 2 is a cross-sectional view of an exemplary conduit;
[0004] Fig. 3 is a planar view of a second exemplary system; and

[0005] Fig. 4 is a flowchart of an exemplary method.



[0002] Fig. 1 is a planar view in of an exenplary
system [0003] Fig. 2 is a cross-sectional view of an
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[0006]  Fluid source-10 may be located on vessel 2-but does not have to be. In a

preferred embodiment, fluid source 10 is located distally from seabed 100 such as near or at
the water surface. Fluid 5 may be a control fluid, a tree chemical fluid, or the like, or a
combination thereof.

[0007]  Fluid pressurizer 20 is adapted to provide a pressure substantially lower than
the delivery pressure required for injection of fluid 5 to subsea device 110. Fluid pressurizer
20 may be located proximate the surface or subsea distally from fluid pressure intensifier 30
and may be part of fluid source 10, i.e. integrated with fluid source 10, or otherwise in fluid
communication with fluid source 10 such as via fluid conduit 11.

[0008]  Fluid pressurizer 20 is in fluid communication with fluid pressure intensifier
30, which is located proximate seabed 100, such as via fluid conduit 40. In preferred
embodiments, fluid pressure intensifier 30 may be located on seabed 100 or near seabed 110
such as on an ROV (not shown in the figures). Fluid pressurizer intensifier 30 is adapted to

provide fluid 5 to one or more subsea devices, e.g. subsea device 110, at higher fluid pressure



the delivery pressure required for injection of fluid
5 to subsea device 110. Fluid pressurizer 20 may be
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fluid pressure intensifier 30 and may be part of fluid
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around 15,000 to around 20,000 psi. [0009] In certain
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alternative enmbodinent, system1 is adapted to provide
adaptdtol p16{idk [fRfid SMuitable for use with a subsea installation workover function; fluid
pressurizer 20 in fluid communication with fluid source 10, fluid pressurizer 20 adapted to
pressurize fluid 5 to a first pressure; fluid pressure intensifier 30 located at a surface location,
fluid pressure intensifier 30 further adapted to receive fluid 5 at a first fluid pressure and
output fluid 5 at a fluid pressure higher than the first fluid pressure; and fluid conduit 40 in
fluid communication with fluid pressurizer 20 and fluid pressure intensifier 30. -
[0013]  Fluid pressure intensifier 30 may be further adapted to be driven hydraulically
from the surface.
[0014]  In the operation of an exemplary embodiment, fluid under pressure may be

provided for subsea use such as with a subsea installation workover control system by

pumping fluid 5 at a first fluid pressure from a first location to fluid pressure intensifier 20
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di scl osure and description of the inventions are
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size, shape, and materials, as well as in the details
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to a fluid pressure intensifier |ocated subsea; b.
i ncreasing the first fluid pressure to a higher fluid
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claim1, wherein the fluid is punped at a first fluid
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least one of (i) a pump located at a surface location or (ii) a pump located subsea but not

located proximate the fluid pressure intensifier.

3.

The method of claim 1, wherein:

a. the device is a component of a subsea installation workover control system;
and
b. the fluid is adapted to be used with the device for a subsea installation

workover control system function.

A system for providing fluid under pressure for subsea use, comprising:

a. a fluid source located distally from a seabed and adapted to provide a fluid
suitable for use with a subsea device;

b. a fluid pressurizer in fluid communication with the fluid source, the fluid
pressurizer adapted to pressurize the fluid to a first pressure;

C. a fluid pressure intensifier located subsea, the fluid pressure intensifier further
adapted to receive the fluid at the first fluid pressure and output the fluid at a

fluid pressuxe higher than the first fluid pressure; and



c. a fluid pressure intensifier |ocated subsea, the
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fluid at a fluid pressure higher than the first fluid
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9. The system of claim 4, wherein the fluid pressure intensifier is adapted to provide a

pressure substantially higher than 10,000 PSL

10.  The system of claim 4, further comprising a surface control panel operatively in
communication with at least one of (i) the fluid pressurizer or (ii) the fluid pressure
intensifier.

11.  The system of claim 4, wherein the fluid conduit is an umbilical.

12.  The system of claim 11, wherein the umbilical further comprises at least one of (i) a
fluid conduit, (ii) an electrical power conduit, and (iii) a data conduit.

13.  The system of claim 4 the fluid pressure intensifier comprises a plurality of fluid
pressure intensifiers.

14.  The system of claim 13, wherein a first of the plurality of fluid pressure intensifiers is
fluidly connected to at least one other of the plurality of fluid pressure intensifiers.

15.  The system of claim 13, wherein the plurality of fluid pressure intensifiers are fluidly

interconnected in at least one of a series or parallel fluid connection.
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