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(57) Abréegée/Abstract:

Systems for simultaneously injecting and producing in a well having multiple zones. One system includes a wellbore providing first
perforations extending Iinto a first subterranean formation and second perforations extending into a second subterranean
formation, a production tubing having influx ports defined therein and an annulus defined between the wellbore and the production
tubing, first and second pairs of wellbore isolation devices arranged about the production tubing and axially straddling the first ana
second perforations to define first and second formation zones, respectively, a first bypass conduit extending between the first pair
of wellbore Isolation devices, a second bypass conduit extending between the second pair of wellbore Isolation devices, and an
Injection outlet defined on the first bypass conduit for injecting a portion of the fluid into the first subterranean formation and push
hydrocarbons toward the second formation zone to be produced.
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FIG. 1

(57) Abstract: Systems for simultancously mjecting and producing in a well having multiple zones. One system includes a wellbore

providing first perforations extending into a first subterranean fos
ranean 1o

first and second perforations to define first and second fos

rmation and second perforations extending mto a second subter -
'mation, a production tubing having influx ports defined therein and an annulus defined between the wellbore and the pro -
duction tubing, first and second pairs of wellbore 1solation devices arranged about the production tubing and axially straddling the
'mation zones, respectively, a first bypass conduit extending between the

first pair of wellbore 1solation devices, a second bypass conduit extending between the second pair of wellbore 1solation devices, and
an Injection outlet defined on the first bypass conduit for mnjecting a portion of the fluid into the first subterranean formation and

push hydrocarbons toward the second formation zone to be produced.
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SIMULTANEOUS INJECTION AND PRODUCTION WELL SYSTEM

BACKGROUND

[0001] The present disclosure relates to equipment used in the
production of hydrocarbons and, more particularly, to systems for
simultaneously Injecting and producing in a well having multiple zones of
Interest,

[0002] In the oil and gas industry, wellbores are often drilled through
multiple subterranean formations, thereby resulting in the establishment of
several production zones at various locations along the well. In order to obtain
maximum productivity from a single well, fluids are often injected into the
surrounding subterranean formations at strategic locations and used to push or
otherwise impel hydrocarbons toward a particular production zone for production
to the surface.

[0003] Known downhole equipment and tools are generally limited to
the production of fluid or the injection of fluid at any given time, with
simultaneous production and injection not being possible, or at least difficult.
More particularly, fluid injection operations are usually carried out first in the
wellbore and the injection equipment is subsequently returned to the surface so
that appropriate production equipment can then be extended downhole and used
to produce fluids to the surface.

[0004] In order to increase efficiency, it may be desirable to produce
formation fluids from one or more zones, while simultaneously injecting fluids

into one or more other zones.

SUMMARY
[0004a] [n accordance with a general aspect, there is provided a well
system, comprising: a wellbore providing one or more first perforations
extending into a first subterranean formation and one or more second
perforations extending into a second subterranean formation; a production

tubing arranged within the wellbore and having one or more influx ports defined
therein, an annulus being defined between the wellbore and the production
tubing; a first pair of wellbore isolation devices arranged about the production
tubing and axially straddling the one or more first perforations to define a first

formation zone; a second pair of wellbore isolation devices arranged about the
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production tubing and axially straddling the one or more second perforations to
define a second formation zone; at least one first bypass conduit extending
between the first pair of wellbore isolation devices and being configured to allow
a fluid within the annulus to axially traverse the first formation zone; at least
one second bypass conduit extending between the second pair of wellbore
Isolation devices and being configured to receive the fluid from the at least one
first bypass conduit and allow the fluid to axially traverse the second formation
zone; and one or more injection outlets defined on the at least one first bypass
conduit and configured to allow a portion of the fluid to be injected into the first
subterranean formation to push hydrocarbons toward the second subterranean
formation to be drawn into the production tubing at the second formation zone
via the one or more influx ports.

[0004Db] In accordance with another aspect, there is provided a Cl 13A
method, comprising: introducing a production tubing into a wellbore having one
or more first perforations extending into a first subterranean formation and one
or more second perforations extending into a second subterranean formation,
the production tubing having one or more influx ports defined therein and an
annulus being defined between the wellbore and the production tubing; securing
the production tubing within the wellbore with first and second pairs of wellbore
isolation devices arranged about the production tubing, the first pair of wellbore
isolation devices axially straddling the one or more first perforations to define a
first formation zone, and the second pair of wellbore isolation devices axially
straddling the one or more second perforations to define a second formation
zone,; conveying a fluid within the annulus to the first formation zone; allowing
the fluid to axially traverse the first formation zone via at least one first bypass
conduit extending between the first pair of wellbore isolation devices; receiving
the fluid from the at least one first bypass conduit with at least one second
bypass conduit extending between the second pair of wellbore isolation devices:
injecting a portion of the fluid into the first subterranean formation via one or
more Injection outlets defined on the at least one first bypass conduit; and
drawing the hydrocarbons into the production tubing at the second formation

zone via the one or more influx ports.

la
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BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The following figures are included to illustrate certain aspects of
the present disclosure, and should not be viewed as exclusive embodiments.
The subject matter disclosed is capable of considerable modifications,

5 alterations, combinations, and equivalents In form and function, without
departing from the scope of this disclosure.

[0006] FIG. 1 illustrates an exemplary well system that can employ one
or more principles of the present disclosure, according to one or more

embodiments.

| b
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[0007] FIG. 2 illustrates an enlarged view of a portion of one
embodiment of the well system of FIG. 1, according to one or more
embodiments.

[0008] FIG. 3 illustrates an enlarged view of a portion of another
embodiment of the well system of FIG. 1, according to one or more

embodiments.

DETAILED DESCRIPTION

[0009] The present disclosure relates to equipment used in the
production of hydrocarbons and, more particularly, to systems for
simultaneously injecting and producing in a well having multiple zones of
interest.

[0010] The systems and methods disclosed herein allow fluid injection
into selected subterranean formation zones, while simultaneously facilitating
hydrocarbon production in adjacent formation zones within the same well. As
described herein, this can be accomplished using one or more bypass conduits
that extend through wellbore isolation packers used to define the various
formation zones. The bypass conduits allow a fluid introduced into the annulus
between the wellbore and production tubing extended into the wellbore to
“bypass” or otherwise traverse selected formation zones. One or more of the
bypass conduits may further facilitate injection of the fluid into predetermined
formation zones. The injected fluid may impel hydrocarbons toward producing
formation zones to subsequently be drawn into the production tubing and
produced to a surface location. In some embodiments, the bypass conduits may
be generally tubular structures extending longitudinally between corresponding
pairs of packers in the wellbore. In other embodiments, the bypass conduits
may be annular conduits that extend about the outer surface of the production
tubing and thereby form a concentric arrangement therewith.

[0011] Referring to FIG. 1, illustrated is an exemplary well system 100
that can employ one or more principles of the present disclosure, according to
one or more embodiments. As illustrated, the well system 100 may include an
oil and gas rig 102 arranged at the Earth’s surface 104. The rig 102 may include
a rig floor 106 and a derrick 108 arranged on the rig floor 106. The derrick 108
may support or otherwise help manipulate the position of production tubing 110

configured to be extended into a wellbore 112 that is drilled into the Earth’s
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surface 104 below the rig floor 106. Even though FIG. 1 depicts a land-based oill
and gas rig 102, it should be noted that the embodiments described herein are
equally well suited for use in other types of rigs, such as offshore platforms, or
rigs used in any other geographical location.

[0012] The wellbore 112 may be completed with a casing string 114
secured into position using, for example, cement 116. As illustrated, the
wellbore 112 extends vertically away from the surface 104 over a vertical
wellbore portion. In other embodiments, the wellbore 112 may deviate from
vertical at any angle from the surface 104. The wellbore 112 may also include a
lateral portion 118 that extends from the vertical portion and the production
tubing 110 may be configured to extend into the lateral portion 118. As
illustrated, the lateral portion 118 may also be completed with casing 114 and
cement 116. In other applications, portions or substantially all of the wellbore
112 may be vertical, deviated, horizontal, and/or curved.

[0013] It is noted that although FIG. 1 depicts both horizontal and
vertical portions of the wellbore 112, and the production tubing 110 being
extended into the lateral portion 118 for operation, the embodiments described
herein are equally applicable to or otherwise suitable for use in wholly vertical
wellbore configurations. Consequently, the horizontal or vertical nature of the
wellbore 112 should not be construed as limiting the present disclosure to any
particular wellbore 112 configuration.

[0014] As depicted, the lateral portion 118 of the wellbore 112 may
extend through one or more subterranean formations 120 (shown as formations
120a, 120b, 120c¢, and 120d). Each formation 120a-d may belong to the same
general subterranean formation or may alternatively form part of individual
subterranean formations. Hydrocarbons, such as oil and gas, may be present
within some or all of the formations 120a-d. In order to access and produce
such hydrocarbons to the surface 104, the production tubing 110 is extended
into the lateral portion 118 of the wellbore 112. The production tubing 110 may
be secured within the lateral portion 118 using one or more packers 122, or
other wellbore isolation devices known to those skilled Iin the art. The packers
122 may be configured to seal off portions of an annulus 124 defined between
the production tubing 110 and the walls of the wellbore 112 and/or the casing
114.
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[0015] As illustrated, the lateral portion 118 of the wellbore 112 has
been perforated in various locations, thereby resulting in perforations 126 that
extend through the casing 114 and cement 116, and further into the surrounding
formations 120a-d. Via the perforations 126, the formations 120a-d may be
hydraulically fractured and/or treated, if desired, in order to enhance subsequent
hydrocarbon production. The perforations 126 provide fluid communication
between the formations 120a-d and the wellbore 112 and annulus 124. Upon
arranging the production tubing 110 in the wellbore 112, the packers 122 may
be set so as to axially span or straddle the perforations 126. As a result, the
wellbore 112 may be effectively divided into multiple formation intervals or
zones of interest which may be stimulated and/or produced independently via
isolated portions of the annulus 124 defined between adjacent pairs of packers
122. While only four zones of interest are shown in FIG. 1, those skilled in the
art will readily recognize that any number of zones may be defined and
otherwise used in the well system 100, without departing from the scope of the
disclosure.

[0016] The well system 100 may further include one or more bypass
conduits 128 that extend axially along the exterior of the production tubing 110
and between adjacent packers 122 over corresponding formation intervals. As
described in greater detail below, the bypass conduits 128 may be configured to
straddle the perforations 126 in each formation interval and allow a fluid
introduced into the annulus 124 to bypass the packers 122 and selectively
bypass various hydrocarbon-producing formations 120a-d. Some bypass
conduits 128 may facilitate injection of the fluid into one or more of the adjacent
formations 120a-d, while others provide an isolated pathway for the fluid to
traverse formation intervals where hydrocarbons, such as gases and/or oil, are
drawn into the production tubing 110 from adjacent formations 120a-d.

[0017] 1In the illustrated embodiment, for example, a fluid (e.g., a gas
or water) may be injected into the first and third formations 120a and 120c, as
indicated by the arrows A. The fluid A may originate either at the surface 104 or
at a point between the surface 104 and the first formation 120a. The fluid A
may be conveyed to the first and third formations 120a,c via the annulus 124
defined between the production tubing 110 and the casing 114. The fluid A
injected into the first and third formations 120a,c may serve to push

hydrocarbons toward the second and fourth formations 120b and 120d. The
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hydrocarbons may then be drawn into the production tubing 110 via one or more
influx ports 130 defined therein, as indicated by the arrows B. Once in the
production tubing 110 the hydrocarbons B may be produced to the surface 104.

[0018] The bypass conduits 128 that extend between the packers 122
at the second and fourth formations 120b,d may be configured to allow the fluid
A to traverse the corresponding formation interval and thereby proceed further
downhole to potentially interact with other formation intervals. Accordingly, the
well system 100 may prove advantageous in allowing fluid injection in selected
formation zones, while simultaneously allowing hydrocarbon production in
adjacent formation zones in the same wellbore 112.

[0019] Referring now to FIG. 2, with continued reference to FIG. 1,
illustrated is an enlarged view of a portion of one embodiment of the well system
100, according to one or more embodiments. Like numerals used in FIG. 1 that
are used in FIG. 2 refer to like components or elements of the well system 100
that will not be described again. The first, second, and third formations 120a-c
are depicted in FIG. 2 and correspond to first, second, and third formation zones
202a, 202b, and 202c, respectively. As will be appreciated by those skilled in
the art, more than three formations 120a-c and corresponding formation zones
202a-¢ may be included in the well system 100, without departing from the
scope of the disclosure.

[0020] Each formation zone 202a-¢ may include one or more
perforations 126 defined through the casing 114 and any surrounding cement
116 (not shown) so as to facilitate fluid communication between the
corresponding formations 120a-c¢ and the annulus 124 defined between the
wellbore 112 (FIG. 1) and the production tubing 110. Moreover, each formation
zone 202a-¢c may be generally defined between an adjacent pair of packers 122
set on opposing sides of the perforations 126, and thereby creating isolated
portions of the annulus 124 corresponding to each formation zone 202a-c. More
particularly, the packers 122 may be deployed within the annulus 124 and form
a fluid tight seal against the inner wall of the casing 114 such that fluids are
generally prevented from migrating axially along the production tubing 110 and
past the packers 122.

[0021] The packers 122 may be swell packers configured to expand or

III

“swell” upon contact with the downhole environment. In some embodiments, for

example, the packers 122 may be made of materials (e.qg., elastomers,
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polymers, etc.) configured to expand and seal against the production tubing 110
and the casing 114 upon being exposed to water or oil present within the
annulus 124. In other embodiments, the packers 122 may be made of materials
configured to expand upon being exposed to a predetermined temperature or
pressure within the annulus. Those skilled in the art will readily appreciate that
various types of swell packers made of various types of materials, and means of
deploying said packers, may be used in accordance with the present disclosure.

[0022] Each formation zone 202a-c¢ may further include one or more
bypass conduits 128 (shown as first, second, and third bypass conduits 1283,
128b, and 128c) that extend axially along the exterior of the production tubing
110 and between adjacent packers 122. As depicted in FIG. 2, the bypass
conduits 128a-c may be generally tubular members. As discussed below,
however, the bypass conduits 128a-¢ may also take on other shapes and/or
configurations, without departing from the scope of the disclosure. Moreover,
while only a single bypass conduit 128a-c is depicted as being used in each
formation zone 202a-c¢, it will be appreciated that more than one bypass conduit
128a-c may be employed. For instance, two or more tubular bypass conduits
128a-c may be strategically arranged about the circumference of the production
tubing 110, without departing from the scope of the disclosure.

[0023] Each bypass conduit 128a-c extends through the packers 122 of
its corresponding formation zone 202a-c. In some embodiments, the bypass
conduits 128a-c may radially interpose the packers 122 and the exterior of the
production tubing 110, and thereby coming into contact with each. In other
embodiments, however, the bypass conduits 128a-¢c may extend axially through
the packers 122 and otherwise not in contact with the production tubing 110. As
each packer 122 is set within the annulus 124, the bypass conduits 128a-c
become firmly secured for downhole operation. The bypass conduits 128a-c
may allow fluids present within the annulus 124 to flow across the formation
zones 202a-cC.

[0024] At least some of the bypass conduits 128a-c include or
otherwise define one or more injection outlets 204. For example, Iin the
illustrated embodiment, the first and third bypass conduits 128a,c include
corresponding injection outlets 204. The injection outlets 204 facilitate fluid
communication between the first and third bypass conduits 128a,c and the

corresponding surrounding first and third formations 120a,c. Accordingly, fluids
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iIntroduced into the annulus 124 may be able to access the first and third
formations 120a,c via the injection outlets 204 of the first and third bypass
conduits 128a,c. In some embodiments, the injection outlets 204 may be or
otherwise include a nozzle or other type of flow-restricting device. As a result,
the injection outlets 204 may be configured to meter or regulate the flow of
fluids into the first and third formations 120a,c. This may prove advantageous
in allowing an operator to regulate the amount of fluid injection into the
corresponding formation zones 202a,c and otherwise make the fluid injection
uniform, if desired.

[0025] Exemplary operation of the well system 100 of FIG. 2 is now
provided. As indicated by the arrows A, a fluid A may be introduced into the
annulus 124 defined between the production tubing 110 and the inner wall of the
casing 114. The fluid A may be any fluid used in wellbore injection operations.
In some embodiments, for example, the fluid A may be a gas such as, but not
limited to, carbon dioxide, air, methane, nitrogen, and natural gas. In other
embodiments, the fluid A may be a liquid such as, but not limited to, fresh
water, brine, seawater, and gels.

[0026] In some embodiments, the fluid A may be introduced into the
annulus 124 of the wellbore 112 at the surface 104 (FIG. 1). In other
embodiments, the fluid A may be introduced into the annulus 124 at a point
within the wellbore 112 below the surface 104, such as through the use of coiled
tubing or the like that may be extended into the wellbore 112 to an intermediate
location.

[0027] Once the fluid A reaches the first formation zone 202a, a portion
of the fluid A is able to bypass or otherwise traverse the packers 122 of the first
formation zone 202a via the first bypass conduit 128a and flow further downhole
toward the second formation zone 202b within the annulus 124. The second
bypass conduit 128b may receive the fluid A and convey the fluid A across the
second formation zone 202b. Once exiting the second bypass conduit 128b, the
fluid A may flow toward the third formation zone 202¢ within the annulus 124
where it may be received by the third bypass conduit 128c. The third bypass
conduit 128¢c may also allow the fluid A to traverse the third formation zone 202c¢
and flow further downhole within the annulus 124. In at least one embodiment,

however, the third bypass conduit 128¢ may be sealed at its downhole end and
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otherwise prevent the fluid A from progressing further downhole within the
wellbore 112 past the third formation zone 202c.

[0028] At the first and third formation zones 202a,c, a portion of the
fluid A may be injected into the first and third formations 120a,c. More
particularly, as the fluid A flows through the first and third bypass conduits
128a,c, a portion of the fluid A may be injected into the first and third
formations 120a,c via the injection outlets 204 provided on the first and third
bypass conduit 128a,c. The fluid A injected into the first and third formations
120a,c may be configured to push or otherwise impel fluids, such as
hydrocarbons, toward the second formation 120b and the second formation zone
202b. The hydrocarbons may then be drawn into the production tubing 110 via
the one or more influx ports 130 defined in the production tubing 110, as
indicated by the arrows B. Once in the production tubing 110, the hydrocarbons
B may be produced to the surface 104.

[0029] In some embodiments, one or more of the influx ports 130 may
include a sleeve 206 (shown in dashed) that may be moved in order to
selectively open or close the corresponding influx port 130. In at least one
embodiment, the sleeve 206 may be annular and therefore able to selectively
open or close each influx port 130 simultaneously. The sleeve 206 may be
mounted on either the exterior or the interior of the production tubing 110. The
sleeve 206 may be characterized as a sliding side door that is able to axially
translate with respect to the influx port(s) 130, and thereby either occlude or
expose the influx port(s) 130. The sleeve 206 may be moved using any type of
actuation device or mechanism known to those skilled in the art including, but
not limited to, mechanical, electrical, electro-mechanical, hydraulic, and
pneumatic actuators.

[0030] In at least one embodiment, an operator from the surface 104
(FIG. 1) may be able to selectively actuate the sleeve 206 between open and
closed positions. As will be appreciated, the sleeve 206 may prove useful in the
event there is a water or gas breakthrough in a producing formation zone (e.g.,
the second formation zone 202b). In such an event, the operator (or an
automated computer system) may detect the breakthrough and cause the sleeve
206 to be actuated to the closed position, thereby preventing the production of

unwanted fluids into the production tubing 110 and to the surface 104.
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[0031] Advantageously, since the second bypass conduit 128b provides
a sealed conduit or channel that extends across the second formation zone
202b, the fluids A coursing through the second bypass conduit 128b are not
intermingled or otherwise mixed with the hydrocarbons B being drawn into the
production tubing 110. Instead, the incoming hydrocarbons B flow around the
second bypass conduit 128b until locating the influx port(s) 130. Accordingly,
the well system 100 may prove advantageous in allowing the injection of fluids A
in selected formation zones 202a,c, while simultaneously allowing hydrocarbon B
production in other formation zones 202b in the same wellbore 112.

[0032] Referring now to FIG. 3, with continued reference to FIG. 2,
illustrated is an enlarged view of a portion of another embodiment of the well
system 100 of FIG. 1, according to one or more embodiments. Again, like
numerals used in FIGS. 1 and 2 that are used in FIG. 3 refer to like components
or elements of the well system 100 that will not be described again. The first,
second, and third formations 120a-c are again depicted in FIG. 3 and correspond
to the first, second, and third formation zones 202a-c, respectively.

[0033] Similar to the well system 100 of FIG. 2, the well system 100
depicted in FIG. 3 may include adjacent pairs of packers 122 set on opposing
sides of the perforations 126 to create isolated portions of the annulus 124
corresponding to each formation zone 202a-c¢. Unlike the well system 100 of
FIG. 2, however, the well system 100 depicted in FIG. 3 may include bypass
conduits 302 (shown as first, second, and third bypass conduits 302a, 302b, and
302c¢) that are annular and extend about the outer circumference of the
production tubing 110 such that a concentric (or eccentric) relationship between
the two components results. Each annular bypass conduit 302a-c extends
axially along the production tubing 110 and between adjacent packers 122. 1In
some embodiments, the annular bypass conduits 302a-¢ may be secured to the
outer surface of the production tubing 110 using one or more mechanical
fasteners (not shown) or otherwise (e.g., adhesives, welding, brazing, pins, set
screws, efc.).

[0034] Each annular bypass conduit 302a-c¢ spans its corresponding
formation zone 202a-¢, and as each packer 122 is set within the annulus 124,
the annular bypass conduits 302a-c are each secured for downhole operation.

Similar to the bypass conduits 128a-c of FIG. 2, the annular bypass conduits
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302a-¢c may allow fluids within the annulus 124 to flow across the corresponding
formation zones 202a-c.

[0035] Moreover, at least some of the annular bypass conduits 302a-c
may include one or more injection outlets 204. In the illustrated embodiment,
for example, the first and third annular bypass conduits 302a,c each include one
or more injection outlets 204 that facilitate fluid communication between the
first and third bypass conduits 302a,¢c and the corresponding surrounding first
and third formations 120a,c. As discussed above, in some embodiments, the
injection outlet(s) 204 may be or otherwise include a nozzle or other type of
flow-restricting device used to meter or regulate the fluid flow into adjacent
formations (e.g., the first and third formations 120a,c).

[0036] Because of the annular nature of the annular bypass conduits
302a-¢, at least one of the annular bypass conduits 302a-¢c may include one or
more production ports 304 defined therethrough in order to facilitate the
passage of hydrocarbons to the production tubing 110. In the illustrated
embodiment, for example, the second annular bypass conduit 302b includes at
least two production ports 304 spaced about its circumference. The production
ports 304 may extend radially through the second annular bypass conduit 302b
at predetermined locations and may be configured to axially and angularly align
with corresponding influx ports 130 of the production tubing 110. As a result,
the production ports 304 may facilitate fluid communication between the second
formation 120b and the interior of the production tubing 110.

[0037] Each production port 304 may provide an isolated channel
extending radially through the second annular bypass conduit 302b such that
any fluids flowing axially through the second annular bypass conduit 302b are
prevented from intermixing with any fluids flowing radially through the
production ports 304. As will be appreciated, more or less than two production
ports 304 may be used in the second annular bypass conduit 302b. In at least
one embodiment, for example the number of production ports 304 defined in the
second annular bypass conduit 302b may be equal to the number of influx ports
130 at that location along the production tubing 110.

[0038] Exemplary operation of the well system 100 of FIG. 3 is now
provided. As indicated by the arrows A, a fluid A may be introduced into the
annulus 124 defined between the production tubing 110 and the inner wall of the

casing 114. The annular bypass conduits 302a-c allow a portion of the fluid A to
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bypass or otherwise traverse the packers 122 of the first, second, and third
formation zones 202a-c within the annulus 124. At the first and third formation
zones 202a,c, however, a portion of the fluid A may be injected into the first and
third formations 120a,c. More particularly, as the fluid A flows through the first
and third annular bypass conduits 302a,c, a portion of the fluid A may be
injected into the first and third formations 120a,c, respectively, via the injection
outlets 204.

[0039] The fluid A injected into the first and third formations 120a,c
may push or otherwise impel fluids, such as hydrocarbons, toward the second
formation 120b and the corresponding second formation zone 202b. As
indicated by the arrows B, hydrocarbons B may be drawn into the production
tubing 110 via the production port(s) 304 defined through the second annular
bypass conduit 302b and the associated influx port(s) 130 defined in the
production tubing 110. Once in the production tubing 110 the hydrocarbons B
may be produced to the surface 104. In some embodiments, a sleeve 206 may
be mounted on either the exterior or the interior of the production tubing 110
and moved axially in order to selectively open or close the corresponding influx
port(s) 130. As indicated above, the sleeve 206 may be actuated using any type
of actuation device or mechanism known to those skilled in the art including, but
not limited to, mechanical, electrical, electro-mechanical, hydraulic, and
pneumatic actuators. Moreover, the sleeve 206 may be operated by an operator
at the surface 104 (FIG. 1) or may alternatively be operated by an automated
computer system (not shown).

10040] Embodiments disclosed herein include:

[0041] A. A well system that includes a wellbore providing one or more
first perforations extending into a first subterranean formation and one or more
second perforations extending into a second subterranean formation, a
production tubing arranged within the wellbore and having one or more influx
ports defined therein, an annulus being defined between the wellbore and the
production tubing, a first pair of wellbore isolation devices arranged about the
production tubing and axially straddling the one or more first perforations to
define a first formation zone, a second pair of wellbore isolation devices
arranged about the production tubing and axially straddling the one or more
second perforations to define a second formation zone, at least one first bypass

conduit extending between the first pair of wellbore isolation devices and being
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configured to allow a fluid within the annulus to axially traverse the first
formation zone, at least one second bypass conduit extending between the
second pair of wellbore isolation devices and being configured to receive the fluid
from the at least one first bypass conduit and allow the fluid to axially traverse
the second formation zone, and one or more injection outlets defined on the at
least one first bypass conduit and configured to allow a portion of the fluid to be
injected into the first subterranean formation to push hydrocarbons toward the
second subterranean formation to be drawn into the production tubing at the
second formation zone via the one or more influx ports.

[0042] B. A method that includes introducing a production tubing into a
wellbore having one or more first perforations extending into a first
subterranean formation and one or more second perforations extending into a
second subterranean formation, the production tubing having one or more influx
ports defined therein and an annulus being defined between the wellbore and
the production tubing, securing the production tubing within the wellbore with
first and second pairs of wellbore isolation devices arranged about the
production tubing, the first pair of wellbore isolation devices axially straddling
the one or more first perforations to define a first formation zone, and the
second pair of wellbore isolation devices axially straddling the one or more
second perforations to define a second formation zone, conveying a fluid within
the annulus to the first formation zone, allowing the fluid to axially traverse the
first formation zone via at least one first bypass conduit extending between the
first pair of wellbore isolation devices, receiving the fluid from the at least one
first bypass conduit with at least one second bypass conduit extending between
the second pair of wellbore isolation devices, injecting a portion of the fluid into
the first subterranean formation via one or more injection outlets defined on the
at least one first bypass conduit, and drawing the hydrocarbons into the
production tubing at the second formation zone via the one or more influx ports.

[0043] Each of embodiments A and B may have one or more of the
following additional elements in any combination: Element 1: wherein the
wellbore is at least partially lined with casing and cement and the one or more
first and second perforations are defined through the casing and cement.
Element 2: wherein the first and second pair of wellbore isolation devices are
packers and the at least one first and second bypass conduits extend through

the first and second pair of wellbore isolation devices, respectively. Element 3:
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wherein the first and second subterranean formations are part of the same
subterranean formation. Element 4: wherein the fluid in the annulus is a gas,
water, or a combination of gas and water. Element 5: wherein the fluid in the
annulus originates either at a surface location or at an intermediate point within
the wellbore between the surface location and the first formation zone. Element
6: wherein at least one of the first and second bypass conduits is a tubular
member extending axially along an exterior of the production tubing. Element
7: wherein the at least one second bypass conduit is annular and extends about
an outer circumference of the production tubing and interposes the production
tubing and the second pair of wellbore isolation devices. Element 8: further
comprising one or more production ports defined radially through the at least
one second bypass conduit. Element 9: wherein at least one of the one or more
production ports axially and angularly aligns with a corresponding at least one of
the one or more influx ports. Element 10: wherein at least one of the one or
more injection outlets is a nozzle configured to restrict a flow of the fluid into the
first subterranean formation. Element 11: further comprising a sleeve arranged
on the production tubing and movable between an open position, where the one
or more influx ports are exposed, and a closed position, where the one or more
influx ports are occluded.

[0044] Element 12: further comprising allowing the fluid to axially
traverse the second formation zone via the at least one second bypass conduit.
Element 13: wherein the first and second pairs of wellbore isolation devices are
swell packers and securing the production tubing within the wellbore comprises
expanding the first and second pairs of wellbore isolation devices, and sealing
portions of the annulus with the first and second pairs of wellbore isolation
devices. Element 14: wherein conveying the fluid within the annulus to the first
formation zone comprises introducing the fluid into the annulus at a surface
location. Element 15: wherein conveying the fluid within the annulus to the first
formation zone comprises introducing the fluid into the annulus at an
intermediate point within the wellbore between a surface location and the first
formation zone. Element 16: wherein at least one of the one or more injection
outlets is a nozzle, the method further comprising restricting a flow of the
portion of the fluid into the first subterranean formation with the nozzle.
Element 1/: wherein injecting the portion of the fluid into the first subterranean

formation comprises pushing hydrocarbons toward the second subterranean
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formation with the portion of the fluid. Element 18: further comprising axially
moving a sleeve arranged on the production tubing to regulate a flow of the
hydrocarbons through the one or more influx ports, the sleeve being movable
between an open position, where the one or more influx ports are exposed, and
a closed position, where the one or more influx ports are occluded. Element 19:
wherein the at least one second bypass conduit is annular and extends about an
outer circumference of the production tubing, and wherein drawing the
hydrocarbons into the production tubing at the second formation zone further
comprises conveying the hydrocarbons through one or more production ports
defined radially through the at |least one second bypass conduit.

[0045] Therefore, the disclosed systems and methods are well adapted
to attain the ends and advantages mentioned as well as those that are inherent
therein. The particular embodiments disclosed above are illustrative only, as the
teachings of the present disclosure may be modified and practiced in different
but equivalent manners apparent to those skilled in the art having the benefit of
the teachings herein. Furthermore, no limitations are intended to the details of
construction or design herein shown, other than as described in the claims
below. It is therefore evident that the particular illustrative embodiments
disclosed above may be altered, combined, or modified and all such variations
are considered within the scope of the present disclosure. The systems and
methods illustratively disclosed herein may suitably be practiced in the absence
of any element that is not specifically disclosed herein and/or any optional
element disclosed herein. While compositions and methods are described in
terms of “comprising,” “containing,” or “including” various components or steps,
the compositions and methods can also “consist essentially of” or “consist of” the
various components and steps. All numbers and ranges disclosed above may
vary by some amount. Whenever a numerical range with a lower limit and an
upper limit is disclosed, any number and any included range falling within the
range is specifically disclosed. In particular, every range of values (of the form,
“from about a to about b,” or, equivalently, “from approximately a to b,” or,
equivalently, “from approximately a-b") disclosed herein is to be understood to
set forth every number and range encompassed within the broader range of
values. Also, the terms in the claims have their plain, ordinary meaning unless
otherwise explicitly and clearly defined by the patentee. Moreover, the indefinite

articles “a” or "an,” as used in the claims, are defined herein t0 mean one or
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more than one of the element that it introduces. If there is any conflict in the
usages of a word or term in this specification and one or more patent or other

documents that may be herein referred to, the definitions that are consistent
with this specification should be adopted.

[0046] As used herein, the phrase “at least one of” preceding a series of
items, with the terms “and” or “or” to separate any of the items, modifies the list
as a whole, rather than each member of the list (i.e., each item). The phrase
“at least one of” allows a meaning that includes at least one of any one of the
items, and/or at least one of any combination of the items, and/or at least one
of each of the items. By way of example, the phrases “at least one of A, B, and
C" or "at least one of A, B, or C" each refer to only A, only B, or only C; any
combination of A, B, and C; and/or at least one of each of A, B, and C.

[0047] The use of directional terms such as above, below, upper, lower,
upward, downward, left, right, uphole, downhole and the like are used in relation
to the illustrative embodiments as they are depicted in the figures, the upward
direction being toward the top of the corresponding figure and the downward
direction being toward the bottom of the corresponding figure, the uphole
direction being toward the surface of the well and the downhole direction being

toward the toe of the well.
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CLAIMS
What is claimed is:

1. A well system, comprising:

a wellbore providing one or more first perforations extending into a first
subterranean formation and one or more second perforations extending into a
second subterranean formation;

a production tubing arranged within the wellbore and having one or more
influx ports defined therein, an annulus being defined between the wellbore and
the production tubing;

a first pair of wellbore isolation devices arranged about the production
tubing and axially straddling the one or more first perforations to define a first
formation zone;

a second pair of wellbore isolation devices arranged about the production
tubing and axially straddling the one or more second perforations to define a
second formation zone;

at least one first bypass conduit extending between the first pair of
wellbore isolation devices and being configured to allow a fluid within the
annulus to axially traverse the first formation zone;

at least one second bypass conduit extending between the second pair of
wellbore isolation devices and being configured to receive the fluid from the at
least one first bypass conduit and allow the fluid to axially traverse the second
formation zone; and

one or more injection outlets defined on the at least one first bypass
conduit and configured to allow a portion of the fluid to be injected into the first
subterranean formation to push hydrocarbons toward the second subterranean
formation to be drawn into the production tubing at the second formation zone
via the one or more influx ports.

2. The well system of claim 1, wherein the wellbore is at least partially
lined with casing and cement and the one or more first and second perforations
are defined through the casing and cement.

3. The well system of claim 1, wherein the first and second pair of
wellbore isolation devices are packers and the at least one first and second
bypass conduits extend through the first and second pair of wellbore isolation

devices, respectively.
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4. The well system of claim 1, wherein the first and second
subterranean formations are part of the same subterranean formation.

5. The well system of claim 1, wherein the fluid in the annulus is a
gas, water, or a combination of gas and water.

6. The well system of claim 1, wherein the fluid in the annulus
originates either at a surface location or at an intermediate point within the
wellbore between the surface location and the first formation zone.

7. The well system of claim 1, wherein at least one of the first and
second bypass conduits is a tubular member extending axially along an exterior
of the production tubing.

8. The well system of claim 1, wherein the at least one second bypass
conduit is annular and extends about an outer circumference of the production
tubing and interposes the production tubing and the second pair of wellbore
isolation devices.

0. The well system of claim 8, further comprising one or more
production ports defined radially through the at least one second bypass conduit.

10. The well system of claim 9, wherein at least one of the one or more
production ports axially and angularly aligns with a corresponding at least one of
the one or more influx ports.

11. The well system of claim 1, wherein at least one of the one or more
injection outlets is a nozzle configured to restrict a flow of the fluid into the first
subterranean formation.

12. The well system of claim 1, further comprising a sleeve arranged on
the production tubing and movable between an open position, where the one or
more influx ports are exposed, and a closed position, where the one or more
influx ports are occluded.

13. A method, comprising:

introducing a production tubing into a wellbore having one or more first
perforations extending into a first subterranean formation and one or more
second perforations extending into a second subterranean formation, the
production tubing having one or more influx ports defined therein and an
annulus being defined between the wellbore and the production tubing;

securing the production tubing within the wellbore with first and second
pairs of wellbore isolation devices arranged about the production tubing, the first

pair of wellbore isolation devices axially straddling the one or more first
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perforations to define a first formation zone, and the second pair of wellbore
isolation devices axially straddling the one or more second perforations to define
a second formation zone;

conveying a fluid within the annulus to the first formation zone;

allowing the fluid to axially traverse the first formation zone via at least
one first bypass conduit extending between the first pair of wellbore isolation
devices;

receiving the fluid from the at least one first bypass conduit with at least
one second bypass conduit extending between the second pair of wellbore
isolation devices;

injecting a portion of the fluid into the first subterranean formation via
one or more injection outlets defined on the at least one first bypass conduit;
and

drawing the hydrocarbons into the production tubing at the second
formation zone via the one or more influx ports.

14. The method of claim 13, further comprising allowing the fluid to
axially traverse the second formation zone via the at least one second bypass
conduit.

15. The method of claim 13, wherein the first and second pairs of
wellbore isolation devices are swell packers and securing the production tubing
within the wellbore comprises:

expanding the first and second pairs of wellbore isolation devices; and

sealing portions of the annulus with the first and second pairs of wellbore
isolation devices.

16. The method of claim 13, wherein conveying the fluid within the
annulus to the first formation zone comprises introducing the fluid into the
annulus at a surface location.

17. The method of claim 13, wherein conveying the fluid within the
annulus to the first formation zone comprises introducing the fluid into the
annulus at an intermediate point within the wellbore between a surface location
and the first formation zone.

18. The method of claim 13, wherein at least one of the one or more
injection outlets is a nozzle, the method further comprising restricting a flow of

the portion of the fluid into the first subterranean formation with the nozzle.
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19. The method of claim 13, wherein injecting the portion of the fluid
into the first subterranean formation comprises pushing hydrocarbons toward
the second subterranean formation with the portion of the fluid.

20. The method of claim 13, further comprising axially moving a sleeve
arranged on the production tubing to regulate a flow of the hydrocarbons
through the one or more influx ports, the sleeve being movable between an
open position, where the one or more influx ports are exposed, and a closed
position, where the one or more influx ports are occluded.

21. The method of claim 13, wherein the at least one second bypass
conduit is annular and extends about an outer circumference of the production
tubing, and wherein drawing the hydrocarbons into the production tubing at the
second formation zone further comprises conveying the hydrocarbons through
one or more production ports defined radially through the at least one second

bypass conduit.
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