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METHODS TO DEHYDRATE GRAVEL PACK AND TO TEMPORARILY
INCREASE A FLOW RATE OF FLUID FLOWING FROM A WELLBORE INTO A
CONYEYANCE

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority and benefit of U.S. Non-Provisional Application No.
16/581,003 filed September 24, 2019, the disclosure of which is incorporated by reference

herein in its entirety.
BACKGROUND

6061} The present disclosure relates generally 1o methods to dehydrate gravel pack and to
temporarily increase a flow rate of fluid flowing from a wellbore into a conveyance.

16002} Gravel packing operations are often performed during completion operations to prevent
production of formation sand or other undesirable particles. A gravel pack completion
sometimes includes a sand screen that is deploved on a conveyance and af a position proximate
to the desired production interval. A flud slurry including a liquid carrier and a particulate
material known as gravel is then pumped down the conveyance and into the well annulus
formed between the sand control sereen and a perforated well casing or open-hole production
zoue. froproper dehydration of gravel sometimes results in formation of loose gravel pack
which causes the sand screen to become exposed due to settling from the loose-packed area.

The exposed sand screen is susceptible to premature failure,
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BRIEF DESCRIPTION OF THE DRAWINGS
{6003} The following figures are included to illusirate cerfain 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.
6004} FIG. 1A illustrates a schematic view of an on-shore well having a valve deployedina
wellbore during well completion to dehydrate gravel pack and to temporarily increase a flow
rate of fluid flowing from the wellbore into a convevance;
[G00S] FIG. 1B illustrates a schematic view of an offshore platform having a valve deployed
in a wellbore during well completion to dehydrate gravel pack and to temporarily increase a
flow rate of fluid flowing from the wellbore into a conveyance;
[6006] FIG. 2 illustrates a cross-sectional view of a dehydration assembly deployed in a
wellbore with a gravel pack, and configured to dehydrate the gravel pack and to temporarily
increase a flow rate of fled flowing from the wellbore into a conveyance;
[B087] FIG. 3A illustrates a cross-sectional view of another dehydration assembly deployed in
a wellbore with a gravel pack, and configured to dehvdrate the gravel pack and to temporarly
increase a flow rate of fluid flowing from the wellbore into a conveyance;
[6008] FIG. 3B illustrates a cross-sectional view of another embodiment of the dehydration
assembly of FIG. 3A;
6009} FIG. 4 lustrates a cross-sectional view of another dehydration assembly deplovedin a
wellbore with a gravel pack, and configured to dehydrate the gravel pack and to temporanly
increase a flow rate of flund flowing from the wellbore into a conveyance;
(G010} FIG. 5 illustrates a flowchart of a process to dehvdrate gravel pack; and
[6011} FIG. 6 illustrates a flowchart of a process to temporarnly inerease a flow rate of a fluid
flowing from a wellbore into a convevance.
60121 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 whach different

embodiments may be implemented.
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DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

{3813} In the following detailed description of the iHustrative 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 atilized and that logical structural, mechanical, electrical, and
chenucal 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.

{6614} The present disclosure relates to methods to dehydrate gravel pack and methods to
temporarily increase a flow rate of fhuid flowing from a wellbore into a conveyance. The
method includes deploying a valve device (valve} to a location proximate one or more fluid
flow paths that fluidly connect a gravel pack to a conveyance, where the valve initially provides
a new fluid flow path from the gravel pack to the conveyance. As referred to herein, a
convevance may be a drill string, drill pipe, coiled tubing, production tubing, downhole tractor
or another type of convevance deplovable in a wellbore. Further, as referred to herein, the
valve is any device or component configured to initially provide a fluid flow path and is further
configured to close the fluid flow path after a threshold period of time (e.g., 5 minutes, 10
munutes, 1 hour, or another desired or predetermined amount of time),

16615] The valve includes a body {e.g., a tubular bodv}) containing swellable elastomer. As
referred to herein, a swellable elastomer is any elastomer with elastic properties. In some
embodiments, the swellable elastomer is rubber or a rubber-like substance. In some
embodiments, the swellable elastomer swells by at least 10% by volume when it contacis a
liquid such as water or hydrocarbon fluid. In one or more of such embodiments, the swellable
elastomer’s swelling is directed through the use of obstructions that prevent swelling in some
directions but permit swelling in other directions. In some embodiments, the swellable
elastomer swells in response to areactive fluid. In one or more of such embodiments, the reactive
fluid is contained in the body of a reactive fluid chamber. In some examples, the reactive fluid
is added to the body of the reactive fluid chamber prior to the valve being deploved down the
wellbore. In some embodiments, the reactive fluid contacts the swellable elastomer to cause the

swellable elastomer to swell as the valve travels down the wellbore.
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{3016} In some embodiments, the valve inchudes a piston component (piston). In one or more
of such embodiments, the swellable elastomer swells and contacts the piston to move the piston
from a first position {e.g.. an open state} to a second position {e.g.. a closed state). In the second
position, the piston can open, close, or restrict one or more flow paths through the valve. In
some ernbodiments, the valve initially provides a fluid flow path to allow well fluid to travel
from an inlet opening of the valve through the body of the valve to an outlet opening of the
valve.

{3617} In some embodiments, the valve has a floating piston that is positioned within the body
and adjacent to the reactive fluid. In one or more of such embodiments, the floating piston is
movable within the body of the valve toward the reactive fluid. In one or more of suc
embodiments, the floating piston aids in increasing the pressure in the reactive fluid or
increasing the speed or amount of reactive fluid that contacts the swellable elastomer.

16618} In some embodiments, the valve also includes one or more rupture discs that are
posttioned between the reactive fluid and the swellable elastomer. In one or more of such
embodiments, the one or more rupture discs remain intact and prevent the reactive fluid from
contacting the swellable elastomer until a predetermined condition {e.g., a predeternuned time
or a threshold amount of pressure) has been met. Once the predetermined condition has been
met, the one or more rupture discs rupture, thereby allowing the reactive fluid to contact the
swellable elastomer. For example, the rupture disce rupture once the reactive {luid has reached
a certain pressure. Additionally or alternatively, the rupture discs rupture in response to
hydrostatic pressure in the wellbore, pressure in the wellbore above bottom-hole pressure, or
increased temperature in the wellbore.

{6619} In some embodiments, the valve also includes a retainer disc {e.g., a mesh disk) that s
mounted i the body of the valve to restrict the swelling of the swellable elastomer. In one or
more of such embodiments, the retainer disc prevents the swellable elastomer from swelling in
a direction away from the piston and provides a reaction to axial swell forces. In one or more
of such embodiments, the retainer disc includes holes or mesh that allow the reactive fluid to
How through the retainer disc and contact the swellable elastomer.

{3028} In some embodiments, the piston includes a snap ring that holds the piston in place and
prevents axial movement. In one or more of such embodiments, the snap ring is coupled with
the piston and used to laich into a groove in the body of the valve. In one or more of such
embodiments, the snap ring holds the piston in place before or after movement. For example,

the snap ring holds the piston in place afier the piston has moved from the first position to the
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second position. Additionally or alternatively, the piston includes one or more O-rings that help
hold the piston i position. For example, the O-rings are configured to prevent the piston from
moving before the swellable elastomer has swollen.

{8621} After a threshold period of time, the fluid flow path through the valve is substantially
reduced. As referred to herein, fluid flow is substantially reduced if the flow rate 1s at or below
a threshold rate (e.g., one liter per hour, one milliliter per hour, zero, or another rate). In some
embodiments, the valve is open for a predetermined period of time {e.g., 5 minutes, 10 minutes,
I hour, or another predetermined period of time), and is closed after the threshold period of
time. In some embodiments, the valve is closed after a threshold amount of Hgud (e.g., 1
gallon, 10 gallons, or ancther amount of liquid) flows through the fluid flow path. In some

embodiments, fluid passes through a filter {e.g., a screen) before flowing into the valve. Inone

or more of such embodiments, the filter forms a housing around the valve. In one or more of
such embodiments, the filter is configured to prevent particles having dimensions greater than
a threshold dimension from flowing into the valve. In some embodiments, the convevance has
one or more perforations through the conveyance, and the valve is deployed near the
perforations to provide an additional fluid flow path into the conveyance. In one or roore of
such embodiments, the valve is coupled to the convevance at a location near the perforations
before the conveyance is deploved downhole. In some embodiments, the valve is coupled to
the convevance at a location near one or more flow restrictors. In one or more of such
embodiments, after deployment of the convevance, the fluid flow path through the valve allows
fluids to bypass the flow restrictors and flow into the conveyance through the valve. The valve
is subsequently closed after a threshold period of time, thereby allowing the flow restrictors to
regulate fluid flow after the threshold period of time.

[6022} In some embodiments, multiple valves are coupled to the conveyance to provide
additional fluid flow paths into the convevance. In one or more of such embodiments, the
valves close at different times, thereby varving the flow rate through the valves over time.
Additional descriptions of methods to dehvdrate gravel are provided in the paragraphs below.
Although the foregoing paragraph describes flowing fluid from the wellbore through the valve
and into the convevance, fn some embodiments, the valve is configured to provide a fluid flow
path in an opposite direction and the operations described herein are performed fo temporarily
flow fluid out of the convevance. In addition to dehvdrating gravel pack, the operations
described herein are also performed to temporarily increase fluid flow rate from the wellbore

mto a convevance having one or more valves described herein that are coupled to the
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convevance. Additional descenptions and iltustrations of the foregoing processes are provided
in the paragraphs below.

{6623} Now turning to the figures, FIG. 1A illustrates a schematic view of an on-shore well
112 having a valve 119 deploved in a wellbore 116 during well completion to dehydrate gravel
pack and to teroporanly increase a flow rate of fluid flowing from wellbore 116 into a
conveyance 150.

{66241 Well 112 includes wellbore 116 that extends from surface 108 of well 112 t0 a
subterranean substrate or formation 120, Well 112 and rig 104 are illustrated onshore in FIG.
1A, Alternatively, FIG. 1B illustrates a schematic view of an offshore platform 132 having a
valve 119 according to an illustrative embodiment. Valve 119 in FIG. IB is deploved in a sub-
sea well 136 accessed by the offshore platform 132. In some embodiments, offshore platform
132 1s afloating platform. In some embodiments, offshore platform 132 is anchored to a seabed
140,

16025} In the embodiments illustrated in FIGS. 1A and 1B, wellbore 116 has been formed by
a drilling process in which dirt, rock and other subterranean matenal is removed to create
wellbore 116, In some embodiments, a portion of wellbore 116 is cased with a casing (not
tlustrated). In other embodiments, wellbore 116 is maintained in an open-hole configuration
without casing. The embodiments described herein are applicable to either cased or open-hole
configurations of wellbore 116, or a combination of cased and open-hole configurations in a
particular wellbore,

{3626} After dnlling of wellbore 116 is complete and the associated drill bit and drill string are
“tripped” from wellbore 116, a convevance 150, which in some embodiments eventually
function as a production string, is lowered into wellbore 116, In some embodiments,
conveyance 150 includes an interior 194 disposed longitudinally in convevance 130 that
provides fluid communication between the swrface 108 of well 112 of FIG. 1A and a downhole
location in the formation 120

66271 In the embodiments of FIGS. 1A and 1B, convevance 130 is lowered by a hift assembly
154 associated with a derrick 158 positioned on or adjacent to the rig 104 as shown in FIG. 1A
or offshore platform 132 as shown in FIG. 1B. The lift assernbly 154 includes a hook 162, a
cable 166, a traveling block {not shown), and a hoist (not shown) that cooperatively work
together to 1ift or lower a swivel 170 that is coupled to an upper end of conveyance 150. In
some embodiments, convevance 150 is raised or lowered as needed 1o add additional sections

of tubing to conveyance 150 to posttion valve 119 at the downhole location in wellbore 116,
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{6028} In some embodiments, valve 119 includes a rupture dise and reactive fluid.  Further,
valve 119 1s initially in an open posifion when deploved in wellbore 116, and maintains the
open position for a threshold period of time, after which valve 119 is closed. Additional
embodiments and components of valve 119 are described herein. Valve 119 initially provides
a fluid flow path for fluid, such as extraneous fluid pumped downhole during a gravel pack
operation, to flow from wellbore 116, through valve 119, and into interior 194 of conveyance
150, where the fluid flows uphole, through an outlet conduit 198, and into a container 178 of
FIG. 1A, Valve 119 subsequenily closes after a period of time, thereby preventing additional
fluid from flowing through valve 119 into interior 194 of conveyance 150

{6629} Although FIGS. 1A and 1B illustrate completion environments, valve 119 is deployable
in various production environments or drilling environments where valve 119 is deployable to
temporarily increase fluid flow from wellbore 116 to interior 194, In some embodiments, a
surface-based fluid such as shurry, fracture fluid, or other type of fluid is pumped from a fluid
source {not shown), through conveyance 150 into wellbore 116 during a well operation. In one
or more of such embodiments, the surface-based fluid is filtered before the surface-based fluid
flows through valve 119 and back into convevance 150, where the surface-based flud 1s
transported uphole towards surface 108. Further, although FIGS. 1A and 1B illustrate a single
valve 119, multiple valves 119 are deployable in well 112, In some embodiments, multiple
valves 119 are stimultaneously deployed downhole to further dehydrate gravel pack or to further
increase the rate at which fluid flows from wellbore 116 into interior 194, Further, although
FIGS. 1A and 1B ilustrate open-hole configurations, valve 119 described herein is also
deplovable in cased-hole configurations. In some embodiments, valve 119 is a component of
a dehvdration assembly that 1s coupled to conveyance 150, In that regard. embodiments of
dehydration assemblies are provided in the paragraphs below and are illustrated in at least
FIGS. 2, 3A, 3B, and 4.

60301 FIG. 2 illustrates a cross-sectional view of a dehydration assembly 200 deployed in a
wellbore with a gravel pack 201, and configured to dehvdrate gravel pack 201 and to
temporarily increase a flow rate of fluid flowing from the wellbore into a conveyance, such as
convevance 150 of FIGS 1A and 1B, As shown in FIG. 2, dehvdration assembly 200 has a
housing 202 that 15 coupled to a joint area between a first conveyance section 216A and a
second convevance section 2Z16B. In the illustrated embodiment, the first and second
conveyance sections 216A and 216B form portions of convevance 150 of FIGS. 1A and 1B.

In some embodiments, dehydration assembly 200 is installed around the joint area before

J
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convevance 150 is deploved downhole. In one or more of such embodiments, dehydration
assembly 200 1s welded around the joiut area. In one or more of such embodiments,
dehydration assembly 200 slides across first conveyance section 216A, and is welded or is
coupled to the joint area through one or more mechanical, physical, or chemical processes to
securely couple dehydration assembly 200 to the joint area. Io the illustrated embodiment of
FIG. 2, dehvdration assembly 200 has two insertion ports 221 and 223 along opposing sides.
As referred to herein, an insertion port in a port configured 1o receive a valve described herein,
such as valve 219, and to provide a fluid flow path {rom the valve {0 a conveyance, such as
second conveyance section 216B. Valve 219 is coupled to insertion port 221 to provide a fluid
flow path in a direction indicated by arrow 230 from gravel pack 201 into an opening of valve
219, through valve 219 and dehydration assembly 200, and into an interior 242 of second
conveyance section 2168, where the fhad flows uphole in a direction Hustrated by arrow 232.
Further, a filter 252 15 coupled to valve 219 to prevent particles greater than a threshold
dimension from flowing inio valve 219, In some embodiments, filter 252 is a screen. In one
or more of such embodiments, the screen 13 wrapped around valve 219 or forms a housing
around valve 219

16631} Asshownin FIG. 2, valve 219 is inserted into insertion port 221, whereas insertion port
223 is not coupled to a valve. In some embodiments, insertion port 223 is coupled to a second
valve (not shown} 1o provide an additional fluid flow path from gravel pack 201 through the
valves and into second conveyance section 216B. In some embodiments, valve 219 and the
second valve are configured to close at different times to substantially reduce fluid flow
through the valves at different times, thereby varying the amount of fluid flow from gravel
pack 201 over ime. In one or more of such embodiments, valve 219 and the second valve are
configured to close after different threshold amounts of flud flow through the respective
valves. Although FIG. 2 illustrates having two insertion ports, in some embodiments,
dehydration assembly 200 contains additional insertion poris that are coupled to valves to
increase and modulate flud flow through dehydration assembly 200. Further, in some
embodiments, valve 219 is directly coupled to dehydration assembly 200 without any insertion
port.

{6032} Dehydration assembly 200 also includes a first fluid port 204 and a second fluid port
206 that fluidly connect dehydration assembly 200 to the joint area of the conveyance. In one
or more of such embodiments, devices (not shown) are placed near the first and second fhud

poris 204 and 206 and are configured to cover first and second fluid ports 204 and 206 to
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restrict fhuid flow into the joint area. In one or more of such embodiments, the devices are
configured to actuate to cover the first and second fluid ports 204 and 206 at a predetermined
tine, or afier a predetermined amount of fluid flow into the joint area. 1n one or more of such
embodiments, the devices initially cover first and second fluid ports 204 and 206, and are
opened after a predeternuned or operator configurable amount of fime, such as dunng or after
gravel packing operations. Further, although FIG. 2 illustrates deployment of dehydration
assembly 200 around gravel pack 201, dehydration assembly 200 of FIG. 2 15 also deplovable
in other downhole environmenis to temporarily increase fluid flow into a conveyance deployed
in the respective downhole enviromments.  Although the foregoing paragraphs describe
providing fluid flow into second convevance section 216B, in some embodiments, valve 219
provides a fluid flow path out of second conveyance section 216B, and dehydration assembly
200 is deploved to temporarily provide fluid flow out of second conveyance section 2168,
[6633] FIG. 3A illustrates a cross-sectional view of another dehydration assembly 300
deploved in a wellbore with a gravel pack 301, and configured to dehydrate gravel pack 301
and to temporarily increase a flow rate of {luid flowing from the wellbore nto a conveyance
316. In the illustrated erobodiroent of FIG. 3A, multiple perforations 340 are formed thuough
conveyance 316, which provide fluid flow paths into conveyance 316. Further, a housing 302
of dehydration assembly 300 is coupled to a section of conveyance 316 that is near perforations
344, In the tustrated embodiment of FIG. 34, debydration assersbly 300 has two insertion
ports 321 and 323 along opposing sides. Valve 319 is inserted into insertion port 321 to provide
an additional fluid flow path in a direction indicated by arrow 330 from gravel pack 301 into
an opening of valve 319, through valve 319 and dehvdration assembly 300, and into an interior
342 of convevance 316, where the fluid flows uphole in a direction illusirated by arrow 332,
thereby increasing the fluid flow rate of the fluid into convevance 316. In some embodiments,
valve 319 closes after a threshold amount of fluid has passed through valve 319, while
perforations 340 remain open to provide secondary fhad flow paths into conveyance 316.
Further, a filter 352, similar to filter 252 of F1G. 2, is coupled to valve 319 to prevent particles
greater than a threshold dimension from flowing into valve 319,

{3034} As shown in FIG. 34, valve 319 1s inserted nlo insertion port 321, whereas insertion
port 323 is not coupled to a valve. In some ernbodiments, insertion port 323 s coupled to a
second valve (not shown) to provide an additional fluid flow path from gravel pack 301 through
the valves and into convevance 316, Additional configurations of multiple valves utilized to

dehydrate gravel pack and {0 increase fluid flow into a convevance are described herein,
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{3035} Dehydration assembly 300 also includes a first fluid port 304 and a second Huid port
306 that fluidly connect dehydration assembly 300 to interior 342 of conveyance 316. fnisome
embodiments, first fluid port 304 and second fluid port 306 are initially covered. In other
embodiments, first fluid port 304 and second fhwd port 306 are initially open and are
subsequently covered to modulate fluid flow into convevance 316, Additional descriptions of
configurations of fluid ports to modulate fluid flow into a conveyance are described herein.
3036} FIG. 3B illustrates a cross-sectional view of another embodiment of the dehydration
assembly 300 of FIG. 3A. In the illustrated embodiment of FIG. 3B, dehydration assembly
300 is a component of or is coupled to a machined mandrel 360. Machined mandrel 360 is
coupled to anv location along the length of convevance 316, Valve 319 is inserted into
insertion port 321 and provides a fluid flow path through valve 319 and into conveyance 316.
In some embodiments, additional valves (not shown) are inserled nto machined mandrel 360
to provide additional fluid flow paths into conveyance 316, The fluid flow rate into conveyance
316 temporarily increases while valve 319 is open to facilitate a gravel dehydration operation,
or other operations where temporary flow or a teraporary increase in fluid flow 1s desired, and
revert to a slower flow rate after completion of the gravel dehydration operation.  Although
FIGS. 3A and 3B illustrate deployment of dehydration assembly 300 around gravel pack 301,
dehydration assembly 300 of FIGS. 3A and 3B is also deplovable in other downhole
environments to temporarily increase fluid flow into or out of a conveyance deployed in the
respective downhole enviroryuents. In one or more of such embodiments, valve 319 provides
a fluid flow path out of conveyance 316, and dehvdration assembly 300 is deploved to
temporanly provide fluid flow out of conveyance 316.

G037} FIG. 4 illustrates a cross-sectional view of another dehvdration assembly 400 deployed
in a wellbore with a gravel pack 401, and configured to dehydrate gravel pack 401 and to
temporarily increase a flow rate of fluid flowing from the wellbore into conveyance 416. In
the illustrated embodiment of FIG. 4, dehydration assembly 400 1s coupled to a section of
conveyance 416, Dehydration assembly 400 has a cover 462 that can be easily screwed on or
off to gain physical access to insertion port 421, and to insert valve 419 into insertion port 421
Examples of a cover nclude, but are not himited to, caps, end rings, and other removable or
detachable components of a dehydration assembly. Valve 419 provides a flud flow pathin a
direction indicated by arrow 432 from gravel pack 401 into an opening of valve 419, through
valve 419 of dehydration assembly 400, and intfo an interior 442 of conveyance 416, where the

flutd flows uphole. Further, a filter 452 1s formed around valve 419 to filter particles greater
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than a threshold dimension. Dehydration assernbly 400 also mcludes a first fhud port 404 that
fluidly connects dehydration assembly 400 to conveyance 416. Additional descriptions of
configurations of first fluid port 404 to modulate fluid flow into conveyance 416 are described
herein. Although the foregoing paragraphs describe providing fluid flow into convevance 416,
in some embodiments, valve 419 provides a fluid flow path out of convevance 416, and
dehydration assembly 400 is deploved to temporarily provide fluid flow out of convevance
4l16.

{3038} FIG. 5is aflowchart of a process 500 to dehydrate gravel pack. Although the operations
in process 500 are shown in a particular sequence, certain operations may be performoed in
different sequences or at the same time where feasible.

{6639} At block 8502, a valve is deploved at a downhole location proximate to a gravel pack.
FIG. 2 for example, illustrates deployment of dehydration assembly 200 having valve 219 near
gravel pack 201. In some embodiments, valve 219 includes a rupture disk that ruptures in
response to a threshold amount of pressure and reactive fluid that actuates the valve to a closed
position.  Addiional or alternative combinations of components that form the valve are
described herein. In some embodiments, the valve is deploved near other fluid flow paths to
the conveyance. FIG. 3A for example, illustrates valve 319 deployed near perforations 340,
which form fluid flow paths from gravel pack 301 into interior 342 of conveyance 316. In one
or more of such embodiments, the valve s coupled to or formed over the perforations before
the convevance is deployed dowunhole to provide a fluid flow path from the gravel pack to the
openings of the perforations, and to control the amount of time during which the fluid flows
through the perforations into the convevance. In some embodiments, the valve is deployed
near one or more fluid restrictors that provide additional fluid flow paths from the gravel pack
to the interior of the convevance. In ong or more of such embodiments, the valve provides a
fluid flow path that bypasses the fluid restrictors while the valve is in an open position. Inone
or more of such embodiments, the valve is coupled 1o the fhud restrictors before the conveyance
is deployed downhole 1o provide a fluid flow path from the gravel pack to the openings of the
Huid restrictors, and to control the amount of time during which the fluid flows through the
fluid restrictors into the interior of the conveyance. In some embodiments, a second valve is
deploved near the gravel to provide a second fhuid flow path from the gravel to the interior of
conveyance. For example, where a valve is coupled to insertion port 223 of FIG. 2, the valve
would provide a second fluid flow path from gravel pack 201 through the valve, and into

interior 242 of second conveyance section 216B.
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{30408} At block 8504, the valve provides a fhad flow path from the gravel pack to the
convevance. As shown in FIG. 2, valve 219 is coupled to insertion port 221 to provide a fluid
flow path in a direction indicated by arrow 230 from gravel pack 201 into an opening of valve
219, through valve 219 and dehydration assembly 200, and into an interior 242 of second
conveyance section 2168, where the fluid flows uphole in a direction illustrated by arrow 232.
In somie embodiments, where multiple valves are deploved near the gravel pack, each valve
provides a separate fluid flow path from the gravel pack into the interior of the convevance. In
one or more of such embodiments, some of the valves or fluid flow ports that fluidly connect
some of the valves to the interior of the convevance are initially closed to modulate flow fluid
through the valves. In one or more of such embodiments, some of the valves or fluid flow ports
that fluidly connect some of the valves to the interior of the conveyance are opened in a time
sequence or a predetermined sequence to modulate {luid flow through the valves.

60411 Atblock 8506, the valve s closed after a threshold period of time (e.g., after 10 munutes,
20 minutes, 25 minutes, or after another period of time), thereby significantly reducing the fluid
flow path. In some embodunents, the threshold period of ime during which the valve is open
is the arnount of time from the deployment of the valve downhole until coropletion of a well
operation, such as a gravel packing operation, a drilling operation, or another well operation.
In some embodiments, the valve is closed after a threshold amount of fluid flows through the
valve. In some embodiments, a filier is deployed around the valve to filter particles that are
greater than a threshold dimension. FIG. 2 for example, illustrates filter 252 coupled to valve
219 to prevent particles greater than a threshold dimension from flowing into valve 219, In
some embodiments, filter 252 is a screen. In one or more of such embodiments, the screen is
wrapped around valve 219 or forms a housing around valve 219. FIG. 4 {or example, illustrates
filter 452 formed around valve 419 to filter particles greater than a threshold dimension. In
some embodiments, where mulitiple valves are deploved near the gravel pack, different valves
are closed at different times to modulate flnd flow into the interior of the conveyance. For
example, where three valves are each configured to provide fluid Jow into the interior of the
convevance at a rate of one gallon per howr {or another rate), one valve is configured to close
after 20 munutes {or after another period of time} to reduce the flow rate to two gallons per
hour, a second valve is configured to close after 50 nunutes (or after another period of time) to
further reduce the flow rate into the interior of the conveyance to one gallon per hour, and the
third valve is configured to close after two hours {or another period of time) to prevent

additional flutds and particles from flowing into the convevance after two hours, or to reduce
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the flow rate of additional fluids into the convevance 1o less than or equal to a threshold rate
after two hours. In one or more of such embodiments, the flow rate through the valves, and
the durations during which the valves are open are configurable to modulate fluid flow from
the gravel pack into the convevance.

{66421 FIG. 6 15 a flowchart of a process 600 fo termporanly increase a flow rate of a fluid
flowing from a wellbore into a conveyance. Although the operations in process 600 are shown
in a particular sequence, certain operations may be performed in different sequences or at the
same time where feasible.

[6043] At block 8602, a valve is deploved at a location proximate to one or more fluid flow
paths that fluidly connect a region of a wellbore to a convevance. FIG. 3A for example,
ilustrates valve 319 deployed near perforations 340 that provide fluid flow paths from the
surrounding wellbore into interior 342 of conveyance 316, In the embodiment of FIG. 34,
valve 319 provides an additional fluid flow path in a direction indicated by arrow 330 from
gravel pack 301 into an opening of valve 319, through valve 319 and dehydration assembly
300, and into interior 342 of conveyance 316, where the fhind flows uphole in a direction
ilustrated by arrow 332, thereby increasing the fluid flow rate of the fluid o conveyance
316. Although FIG. 3A illustrates conveyance 316 deployed during a gravel packing operation,
valve 319 and conveyance 316 is deployable in other well operations to provide an additional
flwnd flow path through valve 319 while valve 319 remains open. In some embodiments, one
or maore additional valves are deploved near the valve to provide additional flnd flow paths
from the wellbore to the interior of convevance. At block S604, the valve is closed after
providing the additional fluid flow path for a threshold period of time, thereby substantially
reducing the flud flow path through the valve. In some embodiments, the valve is closed after
a threshold amount of fluid flows through the valve. In some embodiments, a filter is deployed
around the valve to filter particles that are greater than a threshold dimension. In some
embodiments, where multiple valves are deployed near the gravel pack, different valves are
closed at different times to modulate fluid flow into the convevance.

3044} 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

13



WO 2021/061120 PCT/US2019/052941

a single step/process. The scope of the claims is intended to broadly cover the disclosed
embodiments and anv such modification. Further, the following clauses represent additional
embodiments of the disclosure and should be considered within the scope of the disclosure.
{6045} Clause 1, a method to dehydrate a gravel pack, the method comprising: deploying a
valve at a downhole location proximate to a gravel pack, the valve comprising a rupture disk
that ruptures in response to a threshold amount of pressure; and reactive fluid that actuates the
valve to a closed position; providing a fluid flow path from the gravel pack to a conveyance;
and closing the valve after providing the fluid flow path from the gravel pack to the conveyance
for a threshold period of time.

{6046} Clause 2, the method of clause 1, further comprising closing the valve after a threshold
amount of fluid flows through the fhud flow path.

[60471 Clause 3, the method of clauses 1 or 2, further comprising deploving a filter arcund the
valve to filter solid particles having dimensions greater than a threshold dimension.

[3048] Clause 4, the method of clause 3, wherein the filter is a screen.

3049} Clause 5, the method of clauses 3 or 4, wherein deploying the filter comprises forming,
with the filter, a housing around the valve.

[6030} Clause 6, the method of any of clauses 1-5, wherein deploying the valve comprises
deploying the valve proximate to one or more perforations through the conveyance, wherein
the one or more perforations provide one or more additional fluid flow paths {rom the gravel
pack to the conveyvance.

60651} Clause 7, the method of clause 6, wherein deploying the valve comprises deploying the
valve over the one or more perforations before the conveyance is deploved downhole.

(6052} Clause B8, the method of clause 6 or 7. wherein the one or more additional fluid flow
paths flow through a restrictor, and wherein the fluid flow path bypasses the restrictor while
the valve is in the open position.

[60531 Clause 9, the method of any of clauses 1-8, further comprising deploving a second valve
at a second location proximate to the gravel pack; providing a second fluid flow path from the
gravel pack to the conveyance; and closing the second valve after providing the second fluid
flow path for a second threshold period of time.

6054} Clause 10, the method of clause 9, wherein the valve and the second valve are
simultaneously deploved to provide fluid flow paths from the gravel pack to the conveyance.
[6055] Clause 11, the method of clauses 9 or 10, wherein closing the second valve comprises

closing the second valve after the valve s closed.
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{6086} Clause 12, amethod to temporanly increase a flow rate of fhuid Jowing from a wellbore
into a conveyance, the method coroprising: deploving a valve at a location proxumate o one ot
more fluid flow paths that fludly connect a region of a wellbore 1o a conveyance, the valve
intially providing an additional fluid flow path from the region of the wellbore to the
conveyance, the valve compnising: a rupture disk that ruptures in response fo a threshold
amount of pressure; and reactive fluid that actuates the valve to a close position; and closing
the valve after providing the additional fluid flow path from the region of the wellbore to the
convevance for a threshold period of time.

(6057} Clause 13, the method of clause 12, further comprising closing the valve after a
thrashold amount of fluid flows through the additional fluid flow path.

[6058] Clause 14, the method of clauses 12 or 13, further comprising deploying a filter around
the valve to filter solid particles having dimensions greater than a threshold dimension.

160591 Clause 15, the method of clause 14, wherein deploying the filter comprises forming,
with the filter, a housing around the valve.

30608} Clause 16, the method of anv of clauses 12-15, wherein the one or more fhuid fow paths
are formed by one or more perforations, and wherein deploving the valve at the location
proximate to the one or more fluid flow paths comprises deploying the valve near the one or
muore perforations.

[6061] Clause 17, the method of clause 16, wherein deploying the valve comprises deploying
the valve over the one or more perforations before the conveyance 1s deploved downhole.
(3062} Clause 18§, the method of anv of clauses 12-17, wherein the one or more fluid flow paths
flow through a resirictor, and wherein the additional fluid flow path bypasses the restrictor
while the valve is in the open position.

6063} Clause 19, the method of any of clauses 12-18, further comprising deploving a second
valve at a second location proximate to the one or more fluid flow paths that fluidly connect
the region of the wellbore to a conveyance, wherein the second valve initially provides asecond
fluid flow path from the region of the wellbore to the conveyance; and closing the second valve
after providing the second fluid flow path for a second threshold period of time.

[3064] Clause 20, the method of clause 19, wherein the valve and the second valve are
simultaneously deployed to provide additional flnd flow path and the second fluid flow path
from the region of the wellbore to the conveyance, and wherein the second valve is closed after

the first valve is closed.
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{6065} Unless otherwise specified, any use of any form of the terms "connect,” "engage,"
"couple," "attach,” or any other term describing an interaction between elements in the
foregoing disclosure is not meant to limit the interaction to direct interaction between the
elements and may also include indirect interaction between the elementis described. 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. Unless otherwise indicated, as used throughout
this document, "or" does not require mutual exclusivity. It will be further understood that the
terms “comprise” and/or “comprising,” when used in this specification and/or in 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 embodiments and figures are merely iHlustrative and do not imply that any particular step
or component is a requirement of a claimed embodiment.

[3066] It should be apparent from the foregoing that embodiments of an invention having
significant advantages have been provided. While the ernbodiments are shown n only a few
forms, the embodiments are not hmited but are susceptible to various changes and

modifications without departing from the spirit thereof.
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