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

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims prionity 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 ifs entirety,
BACKGROUND

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

{6002} Gravel packing operations are often performed during completion operations 1o prevent
production of formation sand or other undesirable particles. A gravel pack completion
sometimes includes a sand screen that is deploved on a convevance and at a position proximate
to the desired production interval. A fluid shurry including a liquid carrier and a particulate
material known as gravel is then pumped down the conveyvance and into the well annulus
formed between the sand control screen and a perforated well casing or open-hole production
zone. lroproper dehvdration of gravel sometimes results n 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 s susceptible to premature failure,



BRIEF DESCRIPTION OF THE DRAWINGS
{6003} The following figures are included to illusirate certain aspects of the present disclosure,
and should not be viewed as exclusive embodiments. The subject maiter 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 valve deploved in a
wellbore during well completion to dehydrate gravel pack and to temporarily increase a flow
rate of fhud flowing from the wellbore to a convevance;
{0005} 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 convevance;
{0606} FIG. 2 llustrates a cross-sectional view of a dehydration assembly deployed in a
wellbore with a gravel pack, and configured to dehvdrate the gravel pack and to temporarily
increase a flow rate of fluid flowing from the wellbore into a conveyance,
{3007} FIG. 3A illustrates a cross-sectional view of another dehydration assernbly deployed in
a wellbore with a gravel pack, and configured fo dehydrate the gravel pack and to temporanly
increase a flow rate of fhud flowing from the wellbore into a conveyance;
{608} FIG. 3B illustrates a cross-sectional view of another embodiment of the dehydration
assembly of FIG. 3A;
{0609} FIG. 4 illustrates a cross-sectional view of another dehvdration assembly deploved in a
wellbore with a gravel pack, and configured to dehvdrate the gravel pack and to temporarily
increase a flow rate of fluid flowing from the wellbore into a conveyance,
{8018} FIG. 35 illustrates a flowchart of a process 1o dehvdrate gravel pack; and
{0611} FIG. 6 1llustrates a flowchart of a process to temporartly increase a flow rate of a fluid
flowing from a wellbore into a conveyance.
{6612 The illustrated figures are only exernplary and are not intended 10 assert or imply any
Timutation with regard to the environment, architecture, design, or process in which different

embodiments may be implemented.



DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

{3813} In the following detailed description of the lustrative embodiments, reference is made
to the accompanying drawings that form a part hereof. These embodiments are described in
sufficient detail {o 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
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 skilied in the
art. The following detailed description is, therefore, not to be taken in a limiting sense, and the
scope of the ilustrative embodiments is defined only by the appended claims.

{6814} The present disclosure relates to methods to dehydrate gravel pack and methods to
temporarily increase a flow rate of fluid 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 flmd flow path from the gravel pack io the conveyance. As referred o herein, a
conveyance may be a drill string, drill pipe, coiled tubing, production tubing, downhole tractor
or another type of convevance deplovable 1n 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
manutes, 1 hour, or another desired or predetermined amount of time).

16615} The valve includes a body (e.g., a tubular body} containing swellable elastomer. As
referred to herein, a swellable elastomer is any elastomer with elastic properties. In some
smbodiments, the swellable elastomer 1s rubber or a rubber-like subsiance, In some
embodiments, the swellable elastomer swells by at least 10% by volume when it contacts a
liguid such as water or hvdrocarbon 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 swelhing in other directions. In some embodiments, the swellable
elastomer swells in response to a reactive fluid. In one or more of such embodiments, the reactive
fluid is contained in the body of a reactive fhuid 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

sweliable elastomer to swell as the valve travels down the wellbore.



{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 fo 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 mitially provides a fluid flow path to allow well fluid to travel
from an inlet opening of the valve through the bodyv of the valve 1o an outlet opening of the
valve.

{3817} 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 such
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.

{6018} In some embodiments, the valve also includes one or more rupture discs that are
positioned 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 unttil 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 discs 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.

{3019} In some embodiments, the valve also includes a retainer disc (e.g., a mesh disk) that s
mounted in the body of the valve fo restrict the sweliing 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 mncludes holes or mesh that allow the reactive flud to
flow through the retainer disc and contact the swellable elastomer.

{3028} In some erabodiments, 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 latch 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 after the piston has moved from the fivst posifion to the



second position. Additionally or alternatively, the piston includes one or more O-rings that help
hold the piston in position. For exanple, the O-rings are configured to prevert the piston from
moving before the swellable elastomer has swollen.

{6621} After a threshold pertod of time, the fluid flow path through the valve is substantially
reduced. As referred to herein, fluid flow 1s substantially reduced it the flow rate is 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 15 closed after the threshold period of
time. In some embodiments, the valve is closed after a threshold amount of hiqud (e.g, 1
gallon, 10 gallons. or another 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. In one
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 deploved near the
perforations to provide an additional fluid flow path mnto the conveyance. In one or more of
such embodiments, the valve is coupled to the convevance at a location near the perforations
before the conveyvance is deploved downhole. In some embodiments, the valve is coupled to
the convevance at a localion near one or more flow restrictors. In one or more of such
embodiments, after deplovment of the convevance, the fluid flow path through the valve allows
Huids to bypass the flow restrictors and flow into the convevance 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.

{6822} In some embodiments, multipie 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 flwd from the wellbore through the valve
and nto the conveyance, in some embodiments, the valve is configured (o provide a fluid flow
path in an opposite direction and the operations described herein are performed to 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

into a conveyance having one or more valves described herein that are coupled to the



convevance. Additional descrniptions and ilfustrations of the foregoing processes are provided
in the paragraphs below.

6823} Now twrning 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 dehvdrate gravel
pack and to temaporanly increase a flow rate of fluid tlowing from wellbore 116 inio a
conveyance 150,

{6024} Well 112 includes wellbore 116 that extends from surface 108 of well 112 to a
subterranean substrate or formation 126 Well 112 and nig 104 are illustrated onshore in FIG.
1A, Aliematively, FIG. 1B illustrates a schematic view of an offshore platform 132 having a
valve 119 according to an illustrative embodiment. Valve 119 in FIG. 1B is deploved in a sub-
sea well 136 accessed by the offshore platform 132, In some embodiments, offshore platform
132 is a floating platform. In some embodiments, offshore platform 13218 anchored to a seabed
140.

{30625} In the embodiments iHustrated in FIGS. 1A and 1B, wellbore 116 has been formed by
a drilling process in which dirt, rock and other subterrancan material is removed o create
wellbore 116. In some embodiments, a portion of wellbore 116 is cased with a casing (not
ihustrated). In other embodiments, wellbore 116 is maintained in an open-hole configuration
without casing. The embodiments described herein are applicable to etther cased or open-hole
configurations of wellbore 116, or a combination of cased and open-hole configurations in a
particular wellbore.

[3326] 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 siring, is lowered into wellbore 116, In some embodiments,
conveyance 150 includes an interior 194 disposed longitudinally in conveyance 150 that
provides fluid communication between the surface 108 of well 112 of FIG. 1A and a downhole
location in the formation 120,

{66271 In the embodiments of FIGS. 1A and 1B, conveyance 150 15 lowered by a hift assembly
154 associated with a derrick 158 positioned on or adjacent to the rig 104 as shown n FIG. 1A
or offshore platform 132 as shown in FIG. 1B. The lift assernbly 154 mchudes a book 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 convevance 150. In
some embodiments, convevance 150 is raised or lowered as needed t¢ add additional sections

of tubing to conveyance 150 to posttion valve 119 at the downhole location in wellbore 116,
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{3028} In some embodiments, valve 119 includes a rupture disc and reactive flaid. Further,
valve 119 1s mittally in an open position 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 mutially 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 19€, and into a container 178 of
FIG. 1A Valve 119 subsequently 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 deplovable to
temporarily increase fluid flow from wellbore 116 to interior 194, In some embodiments, a
surface-based fluid such as slurry, fracture fluid, or other tvpe of fhud is pumped from a flud
source {not shown), through convevance 150 into wellbore 116 during a well operation. In one
or more of such embodiments, the surface-based fluid is filtered belore the surface-based fluid
tlows through valve 119 and back into convevance 150, where the surface-based flnd 1s
transported uphole towards swface 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 simultaneously deploved 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 illustrate open-hole configurations, valve 119 described herein is aiso
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 illusirated in at least
FIGS. 2, 3A, 3B, and 4.

{66361 FIG. 2 illostrates a cross-sectional view of a dehvdration assembly 200 deployed in a
wellbore with a gravel pack 201, and configured to dehvdraie gravel pack 201 and to
temporarily increase a flow rate of fluid flowing from the weilbore into a convevance, such as
convevance 150 of FIGS 1A and 1B, As shown in FIG. 2, dehydration assembly 200 has a
housing 202 that 15 coupled to a joiut area between a first convevance section 216A and a
second conveyance section 216B. 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 1s instalied around the jomt area before
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convevance 1530 is deploved downhole. In one or more of such embodiments, dehydration
assembly 200 is welded around the joint area. In one or more of such embodiuments,
dehydration assembly 200 slides across first conveyance section 216A, and is welded or is
coupled fo the joint area through one or more mechanical, physical, or chemical processes o
securely couple dehydration assembly 200 to the joint area. In the illustrated erobodiment of
FIG. 2, dehvdration assembly 200 has two insertion ports 221 and 223 along opposing sides.
As referred to herein, an inserfion port in a port configured to receive a valve describaed herein,
such as valve 219, and fo provide a fluid flow path from the valve (o a conveyance, such as
second convevance section 2168, Valve 219 1s 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 fhnd flows uphole in a direction illustrated by arrow 232,
Further, a filter 252 is 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,

(6831} Asshown in 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) to provide an additional fluid flow path from gravel pack 201 through the
valves and into second convevance section 216B. In some embodiments, valve 219 and the
second valve are configuwed to close at different times o substantially reduce fhud 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 fhud flow through the respective
valves. Although FIG. 2 illustrates having two insertion poris, in some embodiments,
dehydration assembly 200 contains additional insertion ports that are coupled to valves to
increase and modulate Hud flow through dehydration assembly 200, Further, in some
embodiments, valve 219 is directly coupled to dehydration assembly 200 without any insertion
port.

{8032} 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 fhad

ports 204 and 206 and are configured to cover first and second fhad ports 204 and 206 to



restrict fluid flow inio the joint area. In one or more of such embodiments, the devices are
configured to actuate 1o cover the first and second fluid poris 204 and 206 at a predetermined
time, or after a predetermined amount of fluid flow into the joint area. 1n one or more of such
embodiments, the devices nitially cover first and second fluid ports 204 and 206, and are
opened after a predetermined or operator configurable amount of time, such as during or after
gravel packing operations. Further, although FIG. 2 illusirates deployment of dehydration
assembly 200 around gravel pack 201, dehydration assembly 200 of FIG. 2 15 also deplovable
1t other downhole environmenis (o temporarily inerease Huid flow inlo a conveyance deployed
in the respective downhole environments. Although the foregoing paragraphs describe
providing fluid flow into second conveyance section 216B, in some embodiments, valve 219
provides a fhid flow path owt of second convevance section 216B, and dehydration assembly
200 15 deploved to temporarily provide fhnd flow out of second conveyance section 216B.
16633] FIG. 3A illustrates a cross-sectional view of another dehvdration assembly 300
deploved in a wellbore with a gravel pack 301, and configured 1o dehydrate gravel pack 301
and to temporarily increase a flow rate of fluid flowing from the wellbore into a conveyance
316. In the illustrated ernbodimnent of FIG. 3A, multiple perforations 340 are formed through
conveyance 316, which provide fluid flow paths into convevance 316. Further, a housing 302
of dehvdration assembly 300 is coupled to a section of conveyance 316 that is near perforations
340. In the tllustrated embodiment of FIG. 34, dehvdration asserably 300 has two insertion
ports 321 and 323 along opposing sides. Valve 319 1s inserted into insertion port 321 to provide
an additional fhud 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 iuto an interior
342 of convevance 316, where the fluid flows uphole in a direction illustrated by arrow 332,
thereby increasing the fluid flow rate of the fluid into conveyance 316. In some embodiments,
valve 319 closes after a threshold amowunt of fluid has passed through valve 319, while
perforations 340 remain open to provide secondary fluid fow paths into conveyance 316.
Further, a filter 352, similar to filter 252 of FIG. 2, is coupled 1o valve 319 to prevent particles
greater than a threshold dimension from flowing into valve 319

[30334] As shown in FIG. 34, valve 319 1s inserted tnlo insertion port 321, whereas insertion
port 323 15 not coupled to a valve. In some erobodiments, msertion port 323 is 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 muliiple valves utilized to

dehydrate gravel pack and to increase flind flow into a convevance are described herein.
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{3035} Dehydration assembly 300 also inchudes a first fhid port 304 and a second fluid port
306 that fluidly connect dehydration assembly 300 to interior 342 of conveyance 316, Insome
embodiments, first thud port 304 and second fluid port 306 are mitially covered. In other
embodiments, first fluid port 304 and second fhud port 306 are initially open and are
subsequently covered to modulate fluid flow mnto convevance 316, Additional descriptions of
configurations of fluid ports to modulate fluid flow into a conveyance are described herein.
{6636} FIG. 3B illustrates a cross-sectional view of another embodiment of the dehydration
assembly 300 of FIG. 3A. In the iHlustrated embodiment of FIG. 3B, dehydration assembly
300 15 a compounent of or is coupled to a machined mandret 360, Machined roandrel 360 15
coupled to any 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 info convevance 316.
In some embodiments, additional valves {not shown)} are inseried into machined mandrel 360
to provide additional flind flow paths into convevance 316, The fluid flow rate into convevance
316 temporarily increases while valve 319 is open to facilitate a gravel dehydration operation,
or other operations where temporary flow or a temporary increase in fld flow is desired, and
revert to a slower flow rate after completion of the gravel dehvdration 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 convevance deployed in the
respective downhole environments. In one or more of such embodiments, valve 319 provides
a fluid flow path out of conveyance 316, and dehydration assembly 300 is deploved to
ternporartly provide fluid flow out of conveyance 316,

{8037} FIG. 4 llustrates 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 conveyvance 416, In
the Hustrated embodiment of FIG. 4, dehydration assembly 400 1¢ coupled to a section of
conveyvance 416, Dehvdration assembly 400 has a cover 462 that can be easily screwed on or
off to gain physical access 1o insertion port 421, and to insert valve 419 into insertion port 421,
Examples of a cover include, but are not hmited to, caps, end rings, and other removable or
detachable components of a dehydration assembly. Valve 419 provides a flud flow pathmm a
direction indicated by arrow 432 from gravel pack 401 into an opening of valve 419, through
valve 419 of dehydration assembly 400, and inio 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 asserbly 400 also mcludes a first fluid port 404 that
fuidly connects dehydration assembly 400 to conveyance 416, Additional descriptions of
configurations of first fluid port 404 to modulate fluid flow into conveyance 416 are describad
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 deployed to temporarily provide fluid flow out of convevance
416.

{3038} FIG. 515 a flowchart of aprocess 500 o dehydrate gravel pack. Although the operations
in process 500 are shown n a particular sequence, certain operations may be perforroed in
different sequences or at the same time where feasible.

{6039} At block 5502, a valve is deploved at a downhole location proximate to a gravel pack.
FIG. 2 for example, illustrates deplovment of dehvdration 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.  Additional or allernative combinations of components that form the valve are
described herein. In some embodiments, the valve is deploved near other fluid flow paths to
the convevance. FIG. 3A for example, ilhustrates valve 319 deploved near perforations 340,
which form fluid flow paths from gravel pack 301 into interior 342 of conveyance 316. Inone
or more of such embodiments, the valve is coupled to or formed over the perforations before
the convevance is deploved dowuhole 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 ernbodiments, 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 one 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. In ong
or more of such embodiments, the valve is coupled to the fhad restrictors before the convevance
is deployed downhole to provide a fluid flow path from the gravel pack fo the openings of the
Hluid 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
deployed vear the gravel to provide a second fluid flow path from the gravel to the juterior of
conveyance. For example, where a valve is coupled to msertion port 223 of FIG. 2, the valve
would provide a second fhud flow path from gravel pack 201 through the valve, and into

mterior 242 of second convevance section 216B.
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{3048} At block S504. the valve provides a fhad flow path from the gravel pack to the
convevance. As shown in FIG. 2, valve 219 15 coupled to msertion 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 some embodiments, where multiple valves are deploved near the gravel pack, each valve
provides a separate fluid flow path from the gravel pack into the intertor of the convevance. In
one or more of such embodiments, some of the valves or flwid flow ports that fhudly 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 poris
that flutdly connect some of the valves to the interior of the conveyance are opened in a time
sequence or a predetermined sequence to modulate Jwd flow through the valves.

{0641 Atblock 8506, the valveis closed after a threshold period of time (e.g., after 10 nunutes,
20 minutes, 25 minutes, or after another period of time), thereby significantly reducing the fluid
flow path. In some embodiments, the threshold period of time during which the valve is open
is the amount of time from the deplovment of the valve downhole until corapletion 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 15 deployed around the valve to {ilter 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 15 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 for example, iltustrates
filter 452 formed around valve 419 to filter particles greater than a threshold dimension. In
some embodiments, where multiple valves are deploved near the gravel pack, different valves
are closed at different times to modulate fhnd flow into the interior of the conveyance. For
example, where three valves are each configured to provide Huid flow nto the interior of the
conveyance at a rate of one gallon per hour {or another rate), one valve is configured {o close
after 20 minutes (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) o prevent

additional fluids and particles from flowing into the convevance after two hours, or to reduce



the flow rate of additional fluids into the convevance to less than or equal to a threshold raie
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 flind flow from
the gravel pack into the convevance.

16042 FIG. 6 15 a flowchart of a process 600 to temporarily increase a flow rate of a flnd
flowing from a wellbore irfo 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.

{0043} 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,
illustrates 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 fluid flows uphole in a direction
iltustrated by arrow 332, thereby increasing the fluid flow rate of the fluid into conveyance
316. Although FIG. 3A illustrates conveyance 316 deploved during a gravel packing operation,
valve 319 and convevance 316 is deployable in other well operations to provide an additional
fluid flow path through valve 319 while valve 319 remains open. In some embodiments, one
or more additional valves are deploved near the valve to provide additional fluid flow paths
from the welibore to the interior of convevance. At block S§604, the valve is closed after
providing the additional fluid flow path for a threshold period of time, thereby substantially
reducing the fluid How path through the valve. In some ernbodiments, the valve is closed afier
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.

{0844} The above-disclosed embodiments have been presented for purposes of illustration and
to enable one of ordinary skill 1 the art to practice the disclosure, but the disclosure is not
intended to be exhaustive or lirmted 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
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a single siep/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.
{6845} 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 1o 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.

06046} Clause 2, the method of clause 1. further comprising closing the valve after a threshold
amount of fluid flows through the fluid flow path.

{6647} Clause 3, the method of clauses 1 or 2, further compnising deploving a filter around 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.

{0049] Clause 3, the method of clauses 3 or 4, wherein deploying the {ilter comprises forming,
with the filter, a housing around the valve.

6050} 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 from the gravel
pack to the convevance.

{0851} Clause 7, the method of clause 6, wherein deploying the valve comprises deploving the
valve over the one or more perforations before the conveyance 18 deploved downhole,

{8652} Clause 8, the method of clause 6 or 7, wherein the one or more additional fluid flow
paths flow through a restrictor, and wherein the fimd flow path bypasses the restrictor while
the valve is in the open position.

{6653} Clause 9, the method of any of clauses 1-8, further comprising deploving asecond valve
at a second location proximate to the gravel pack; providing a second fluid flow path from the
gravel pack fo the conveyance; and closing the second valve after providing the second flmd
flow path for a second threshold period of fime.

{0054} 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 convevance.
{0685} Clause 11, the method of clauses 9 or 10, wherein closing the second valve comprises

closing the second valve after the valve i3 closed.
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{3056} Clause 12, amethod to temporarily increase a flow rate of fhad Bowing from a wellbore
into a conveyance, the method coroprising: deploying a valve at a location proximate o one or
more fluid flow paths that fluidly connect a region of a wellbore 10 a convevance, the valve
initially providing an additional fluid flow path from the region of the wellbore to the
conveyance, the valve comprising a rupture disk that ruptures 1o response to 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.

{8057} Clause 13, the method of clause 12, further coraprising closing the valve after a
threshold amount of fluid flows through the additional fluid flow path.

{6058} Clause 14, the method of clauses 12 or 13, further comprising deploving a filter around
the valve to filier sohid particles having dimensions greater than a threshold dimension.

{0059 Clause 15, the method of clause 14, wherein deploying the filter comprises forming,
with the filier, a housing around the valve.

{0060} Clause 16, the method of any of clauses 12-15, wherein the one or more fhuid flow paths
are formed by one or more perforations, and wherein deploying the valve at the location
proximate to the one or more fluid flow paths comprises deploving the valve near the one or
more perforations.

{6061} Clause 17, the method of clause 16, wherein deploying the valve comprises deploving
the valve over the one or more perforations before the convevance is deployed downhole.
{0062} Clause 1€, the method of anv of clauses 12-17, wherein the one or more fluid flow paths
flow through a restrictor, and wherein the additional fluid flow path bypasses the restricior
while the valve is in the open position.

10663} Clause 19, the method of any of clauses 12-1¥, further comprising deployving a second
valve at a second location proximate io the one or more fluid flow paths that fluidly connect
the region of the wellbore to a conveyance, wherein the second valve initially provides a second
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.

{0864} Clause 20, the wethod of clause 19, wherein the valve and the second valve are
simultaneously deployed to provide additional fluid flow path and the second fluid flow path
from the region of the wellbore to the conveyance, and wherein the second valve 1s closed after

the first valve is closed.



[I1]

3065} Unless otherwise specified, any use of any form of the ferms "connect” "engage."
A k £ J ' 2} D

"couple." "attach," or any other term describing an inferaction between elements i the
foregoing disclosure s not meant o limit the interaction to direct interaction between the
elements and may also include indirect interaction between the elements 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, elemaents, and/or components, but do
not preclude the presence or addition of one or more other features, steps, operations, elements,
components, and/or groups thersof In addition, the steps and components described in the
above embodiments and figures are merely lustrative and do not iraply 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 advaniages have been provided. While the embodiments are shown in only a few
forms, the embodiuments are not hmited but are susceptible fo various changes and

maodifications without departing from the spirit thereof.
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WHAT WE CLAIM:

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; reactive fluid; and

a swellable elastomer;
rupturing the rupture disk, wherein the reactive fluid comes into contact with

the swellable elastomer after the rupture disk is ruptured;

providing a fluid flow path from the gravel pack to a conveyance; and
after providing the fluid flow path from the gravel pack to the conveyance for
a threshold period of time, shifting a piston of the valve from a first position to
a second position to close the valve, wherein the piston is shifted from the first

position to the second position by an expansion of the swellable elastomer.

2. The method of claim 1, further comprising closing the valve after a threshold amount

of fluid flows through the fluid flow path.

3. The method of claim 1, further comprising deploying a filter around the valve to filter

solid particles having dimensions greater than a threshold dimension.

4. The method of claim 3, wherein the filter is a screen.

5. The method of claim 3, wherein deploying the filter comprises forming, with the

filter, a housing around the valve.

6. The method of claim 1, 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 from the gravel pack to the

conveyance.

7. The method of claim 6, wherein deploying the valve comprises deploying the valve

over the one or more perforations before the conveyance is deployed downhole.
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8. The method of claim 6, 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.

9. The method of claim 1, further comprising
deploying 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.

10. The method of claim 9, wherein the valve and the second valve are simultaneously

deployed to provide fluid flow paths from the gravel pack to the conveyance.

11. The method of claim 9, wherein closing the second valve comprises closing the

second valve after the valve is closed.

12. A method to temporarily increase a flow rate of fluid flowing from
a wellbore into a conveyance, the method comprising:
deploying a valve at a location proximate to one or more fluid flow paths that
fluidly connect a region of the wellbore to the conveyance, the valve initially
providing an
additional fluid flow path from the region of the wellbore to the conveyance, the
valve comprising:
a rupture disk that ruptures in response to a threshold amount of pressure;
reactive fluid ; and
a swellable elastomer;
rupturing the rupture disk, wherein the reactive fluid comes into contact with
the swellable elastomer after the rupture disk is ruptured; and
after providing the additional fluid flow path from the region of the
wellbore to the conveyance for a threshold period of time, shifting a piston of the
valve from a first position to a second position to close the valve, wherein the piston

is shifted from the first position to the second position by an expansion of the
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13.

14.

15.

16.

17.

18.

19.

20.

swellable elastomer.

The method of claim 12, further comprising closing the valve after a threshold amount

of fluid flows through the additional fluid flow path.

The method of claim 12, further comprising deploying a filter around the valve to

filter solid particles having dimensions greater than a threshold dimension.

The method of claim 14, wherein deploying the filter comprises forming, with the

filter, a housing around the valve.

The method of claim 12, wherein the one or more fluid flow paths are formed by one
or more perforations, and wherein deploying the valve at the location proximate to the
one or more fluid flow paths comprises deploying the valve near the one or more

perforations.

The method of claim 16, wherein deploying the valve comprises deploying the valve

over the one or more perforations before the conveyance is deployed downhole.

The method of claim 12, wherein the one or more fluid flow paths flow through a
restrictor, and wherein the additional fluid flow path bypasses the restrictor while the

valve is in the open position.

The method of claim 12, further comprising:
deploying 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 the
conveyance, wherein the second valve initially provides a second 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.

The method of claim 19, wherein the valve and the second valve are simultaneously
deployed to provide additional fluid 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
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the first valve is closed.
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