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WINDOW ASSEMBLY WITH BYPASS RESTRICTOR

Technical Field

[0001] The present disclosure relates generally to devices for use in a
wellbore in a subterranean formation and, more particularly (although not
necessarily exclusively), to window assemblies used during cementing operations

in a well system.

Background

[0002] Preparing a well assembly traversing a hydrocarbon bearing
subterranean formation can involve cementing operations that pump cement into
place in a wellbore. Cementing operations can seal an annulus between a
casing string and a subterranean formation after the casing string has been run
into the wellbore. A wiper plug (also known as a “cementing plug”) can be used
to separate cement slurry from other fluids during cementing operations.
Inadequate separation between the cement slurry and other fluids can reduce the
predictability of cement characteristics, result in cement having unfavorable

characteristics (e.g., decreased strength, increased curing time, etc.), or both.

Brief Description of the Drawings

[0003] FIG. 1 is a schematic illustration of a cementing operation in a well
assembly having a window assembly according to one aspect of the present

disclosure.
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[0004] FIG. 2 is a perspective cutaway view of an example of a window
assembly according to one aspect of the present disclosure.

[0005] FIG. 3 is a side cutaway view of the window assembly of FIG. 2
according to one aspect of the present disclosure.

[0006] FIG. 4 is a cross-sectional view of the window assembly of FIGs. 2-3
depicting an example of an annular clearance according to one aspect of the
present disclosure.

[0007] FIG. 5 is a detail view of the annular clearance of FIG. 4 according
to one aspect of the present disclosure.

[0008] FIG. 6 is a cross-sectional view of the window assembly of FIGs. 2-3
depicting an example of a bypass restrictor according to one aspect of the
present disclosure.

[0009] FIG. 7 is a detail view of the bypass restrictor of FIG. 6 according to
one aspect of the present disclosure.

[0010] FIG. 8 is a perspective cutaway view of another example of a
window assembly according to one aspect of the present disclosure.

[0011] FIG. 9 is a perspective cutaway view of yet another example of a
window assembly according to one aspect of the present disclosure.

[0012] FIG. 10 is a flow chart illustrating an example method for cementing
a casing string having a window assembly according to one aspect of the present

disclosure.
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Detailed Description

[0013] Certain aspects of the present disclosure are directed to window
assemblies in a casing string or tubing liner used during cementing operations. A
window assembly can include a window joint. The window joint can include a
partial tube section (such as a half-pipe). The window joint can be aligned within
and positioned along an inner edge of a tubular casing joint in a casing string.
The casing joint with the window joint can include an annular clearance between
the window joint and the casing joint that can facilitate manufacturing assembly.
Pumping a wiper plug past the window joint during a cementing operation can
allow pumping fluids to bypass the plug via the annular clearance. The annular
bypass at the window joint can stall the progress of the wiper plug at low flow
rates and prevent further passage of the wiper plug. The window assembly can
include a bypass restrictor installed in the annular clearance. The bypass
restrictor can reduce the annular bypass. Reducing the annular bypass can
reduce or prevent occurrence of stalling of the wiper plug at low flow rates. In
one example, the bypass restrictor can include a swellable rubber coating applied
to the outer diameter of the window joint during manufacturing of the window
assembly. The swellable rubber coating can swell in response to contact with a
setting fluid. In one example, the rubber coating can swell in response to
hydrocarbons present in the setting fluid. Swelling of the rubber coating can
cause the internal annular clearance to be reduced. Reducing the internal
annular clearance can allow low-flow cementing operations to occur without plug

stalling occurring.
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[0014] These illustrative examples are given to introduce the reader to the
general subject matter discussed here and are not intended to limit the scope of
the disclosed concepts. The following describes various additional aspects and
examples with reference to the drawings in which like numerals indicate like
elements, and directional descriptions are used to describe the illustrative
aspects. The following uses directional descriptions such as  “uphole,”
“‘downhole,” etc. in relation to the illustrative aspects as they are depicted in the
figures, the uphole direction being toward the surface of the well and the
downhole direction being toward the toe of the well. Like the illustrative aspects,
the numerals and directional descriptions included in the following sections
should not be used to limit the present disclosure.

[0015] FIG. 1 schematically depicts an example of cementing operation in a
well system 100 having a window assembly 112. The well system 100 includes a
bore that is a wellbore 102 extending through various earth strata. The wellbore
102 has a substantially vertical section 104 and a substantially horizontal section
106. The substantially horizontal section 106 extends through a hydrocarbon
bearing subterranean formation 110. A casing string 108 positioned in the
substantially vertical section 104 can extend into the horizontal section 106.
[0016] The casing string 108 can be cemented in place in the wellbore 102.
Cementing the casing string 108 in place can stabilize the wellbore 102 for
operations in the well system 100. For example, the casing string 108 can
reduce erosion of a wall of the wellbore 102 or isolate portions of the formation

110 having different characteristics.
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[0017] The casing string 108 can include a plurality of casing joints 116.
The casing joints 116 can be tubular elements. The casing joints 116 can be
made of any suitable material. Non-limiting examples include steel, aluminum,
titanium, and fiberglass. The casing string 108 can include one or more window
assembly 112. The window assembly 112 can provide an opening 130 through
the casing string 108 for passage of tools used in operation of the well system
100. An example of a window assembly 112 is described in detail with respect to
FIG. 2-7 below.

[0018] Although FIG. 1 depicts the window assembly 112 in the
substantially horizontal section 106, the window assembly 112 can be located,
additionally or alternatively, in the substantially vertical section 104. In some
aspects, the window assembly 112 can be disposed in simpler wellbores, such as
wellbores having only a substantially vertical section 104.

[0019] A running tool 114 can be inserted into the wellbore 102 for
delivering sections of the casing string 108 (such as casing joints 116, window
assembly 112, or both) into the wellbore 102. The running tool 114 can position
and align the sections of the casing string 108 together to form the casing string
108.

[0020] A cementing operation can secure the casing string 108 in place in
the wellbore 102. Cement slurry 122 can be pumped through the interior of the
casing string 108 to a downhole end of the casing string 108. Cement slurry 122
exiting through the downhole end 128 of the casing string 108 can displace
around the casing string 108 (as depicted by the flow arrows 126 in FIG. 1) to fill

a void between the exterior of the casing string 108 and the formation 110. The
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cement slurry 122 can harden and solidify into cured cement over a period of
time. The cured cement can fix the casing string 108 in position relative to the
wellbore 102.

[0021] A bottom plug 118 can be deployed into the casing string 108 ahead
of the cement slurry 122 to separate the cement slurry 122 from other fluids
present in the casing string 108. In a non-limiting example, the bottom plug 118
can include one or more flexible radial wipers that can conform to a cross-
sectional area of an interior of the casing string 108 to prevent fluid on one side of
the wiper(s) from passing through the cross-sectional area to mix with fluid on the
other side of the wiper(s). The bottom plug 118 can travel through the casing
string 108 and contact a landing collar 124. Contact between the bottom plug
118 and the landing collar 124 can stop the movement of the bottom plug 118
through the casing string 108. In the stopped position, a diaphragm in the bottom
plug 118 can rupture to allow cement slurry 122 to flow through the bottom plug
118 and out through the downhole end of the casing string 108.

[0022] A top plug 120 can be deployed into the casing string 108 behind
the cement slurry 122. Fluid can be pumped behind the top plug 120 for
propelling the top plug 120 through the casing string 108. The top plug 120 can
provide a barrier between the pumped fluid and the cement slurry 122. The
pumped fluid can communicate a pressure to the uphole end 132 of the top plug
120. In response, a downhole end 134 of the top plug 120 can communicate a
pressure to the cement slurry 122. Pressure communicated to the cement slurry
122 via the top plug 120 can propel the cement slurry 122 through the casing

string 108 during the cementing operation. Continued pumping of fluid into the
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casing string 108 can displace a suitable amount of cement slurry 122 through
the downhole end of the casing string 108 to hold the casing string 108 in place
relative to the formation 110.

[0023] FIGs. 2-3 are respectively a perspective cutaway view and a side
cutaway view of an example of a window assembly 112. FIGs. 2-3 depict a wiper
plug 204 positioned within the window assembly 112. The wiper plug 204 may
be a top plug or a bottom plug, such as the top plug 120 or bottom plug 118
described with respect to FIG. 1. The wiper plug 204 may pass through the
window assembly 112 in a cementing operation as described above with respect
to FIG. 1.

[0024] The window assembly 112 can include a tubular element 200, a
window joint 202, one or more bypass restrictors 206, and one or more
positioning elements 207. The tubular element 200 and the window joint 202 can
each be tubular parts. The tubular element 200 may be a casing joint, such as a
casing joint 116 described with respect to FIG. 1. In one non-limiting example,
the tubular element 200 is an aluminum tube. The window joint 202 can be sized
for nesting within the tubular element 200. For example, the window joint 202
can have an outer diameter that is slightly smaller than an inner diameter of the
tubular element 200.

[0025] A section of the tubular element 200 is depicted in FIGs. 2-3 as cut
away for illustrative purposes to better show the inner contents of the window
assembly 112. The window joint 202 can be positioned within the tubular
element 200. The one or more positioning elements 207 can align the window

joint 202 within the tubular element 200. For example, the positioning elements
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207 may radially align the window joint 202 concentrically within the tubular
element 200. Non-limiting examples of positioning elements include o-rings, v-
rings, or shims.

[0026] The window joint 202 can have an open section to provide a window
218 through the window joint 202. For example, the window 218 can be an
opening radially extending through the window joint 202. The window 218 can
provide a section of the casing string 108 that is penetrable for providing a radial
or lateral hole through the casing string 108. For example, a downhole tool, such
as a drilling tool, can pass through the window 218 to drill in a direction lateral to
the casing string. In one non-limiting example, a portion corresponding to
approximately one half of the circumference of the window joint 202 can be cut
away to provide the window 218, as depicted in FIG. 2-3. In other non-limiting
examples, the window 218 may correspond to a different fraction of the
circumference of the window joint 202. In some aspects, the window joint 202
can be milled to provide the window 218 prior to installation of the window joint
202 into the tubular element 200.

[0027] The bypass restrictor 206 can be positioned between the window
joint 202 and the tubular element 200. Examples of a bypass restrictor 206 are
described with respect to FIG. 6-7 below. Although the window assembly 112 is
depicted in FIG. 2-3 with one bypass restrictor 206 positioned near a center of
the window 218, other arrangements are possible. A number of non-limiting
examples of such arrangements are described with respect to FIGs. 8-9 below.
[0028] FIG. 4 is a cross-sectional view taken along the line 4-4’ in FIG. 3 of

the window assembly 112 of FIGs. 2-3. The window assembly 112 can include
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an annular clearance 208 between the tubular element 200 and the window joint
202. FIG. 5 is a detail view of the annular clearance 208 of FIG. 4.

[0029] The annular clearance 208 may be present for ease of manufacture
of the window assembly 112. For example, the window joint 202 can have an
outer diameter slightly smaller than an inner diameter of the tubular element 200.
The difference in diameters can result in the annular clearance 208. The annular
clearance 208 can reduce interference between the window joint 202 and the
tubular element 200 that might otherwise hinder insertion of the window joint 202
into the tubular element 200 during assembly.

[0030] In the absence of a bypass restrictor 206, the annular clearance 208
may also allow unobstructed fluid passage between the window joint 202 and the
tubular element 200. In some aspects, the annular clearance 208 can provide a
flow path by which fluid can bypass a wiper plug 204 positioned in the window
assembly 112. For example, fluid uphole of the wiper plug 204 may flow via an
uphole portion 211 of the window 218 into the annular clearance 208, such as
illustrated by the arrow 213 depicted in FIG. 3. In the absence of a bypass
restrictor 206, the fluid may bypass the wiper plug 204 by flowing through the
annular clearance 208 and through a downhole portion 215 of the window 218,
such as illustrated by the arrow 217 depicted in FIG. 3. Bypass of the wiper plug
204 can have negative effects. In one non-limiting example, bypass of the wiper
plug 204 can cause contamination of cement slurry 122 by other fluids present in
the casing string 108. In another non-limiting example, bypass of the wiper plug

204 can reduce the amount of pressure communicated to the wiper plug 204.
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[0031] In some aspects, reducing the amount of pressure communicated to
the wiper plug 204 may cause a reduction in the travelling speed of the wiper
plug 204 or cause the wiper plug 204 to stall. Stalling can be more likely at lower
pump rates. For example, a wiper plug 204 may stall in response to being
propelled by a low pump flow rate, such as (for example) 400 liters (14.13 cubic
feet) per minute through a window joint 202 with an outer diameter of 24.45
centimeters (9 5/8 inches) in an aluminum casing joint 116 having an inner
diameter of 24.61 centimeters (9 11/16 inches). The same wiper plug 204
propelled through the same window joint 202 may not stall in response to higher
pump rates, such as a pump flow rate of 800 liters (28.25 cubic feet) per minute.
[0032] The bypass restrictor 206 can reduce or prevent contamination of
cement slurry 122 or stalling associated with fluid flow through the annular
clearance 208. FIG. 6 is a cross-sectional view taken along the lines 6-6' in FIG.
3 of the window assembly 112. A bypass restrictor 206 can be positioned in the
annular clearance 208. FIG. 7 is a detail view of the bypass restrictor 206 of FIG.
6.

[0033] The bypass restrictor 206 may include a filler material. The bypass
restrictor 206 can have a void-filling effect in the annular clearance 208. Void-
filling in the annular clearance 208 can restrict fluid flow through the annular
clearance 208. In one example, the bypass restrictor 206 can fill a portion of the
annular clearance 208 to reduce a cross-sectional profile of the annular
clearance 208 through which fluid can flow. Restricting fluid flow through the
annular clearance 208 can reduce an amount of fluid bypass via the annular

clearance 208. In some aspects, the bypass restrictor 206 can seal off the



WO 2015/072998 PCT/US2013/070036
11

annular clearance 208 and prevent fluid flow through the annular clearance 208.
In other aspects, the bypass restrictor 206 can occupy a portion of the annular
clearance 208 and allow fluid flow through the unoccupied remainder of the
annular clearance 208.

[0034] In some aspects, the bypass restrictor 206 can be formed from a
material that is initially liquid and then sets. Non-limiting examples of such
bypass restrictors 206 include one or more layers of epoxy, one or more layers of
resin, or one or more layers of a hardening foam. In some aspects, the hardened
form of the material forming the bypass restrictor 206 can be sufficiently ductile to
allow the bypass restrictor 206 to withstand vibrations and other motion common
to downhole assemblies that might otherwise affect the structural integrity of the
bypass restrictor 206 or impair the function of the bypass restrictor 206.

[0035] In some aspects, the material for a bypass restrictor 206 may swell
or expand upon setting. The swelling or expansion can obstruct part or all of the
annulus between the window joint 202 and the tubular element 200 to reduce an
amount of bypass through the annular clearance 208.

[0036] In one example, the bypass restrictor 206 is a coat of swellable
material. The swellable material can swell in response to contact with a setting
fluid. A setting fluid can include a compound that chemically reacts with the
swellable material to cause swelling of the swellable material. In some aspects,
the swellable material can swell as a result of an increase in volume of the
material. In some aspects, the increase in volume results from incorporation of
molecular components of the setting fluid into the swellable material itself. In one

non-limiting example, the swellable material is responsive to setting fluids
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containing water. Contact between the swellable material and water contained in
the setting fluid can initiate the swelling process. Water molecules contained in
the setting fluid can be incorporated into the swellable material, thereby
increasing the volume of the swellable material. In another non-limiting example,
the swellable material is responsive to setting fluids containing hydrocarbon. In a
further non-limiting example, the swellable material is responsive to setting fluids
containing both water and hydrocarbon.

[0037] Various swellable materials and corresponding setting fluids can be
utilized according to differing aspects. Non-limiting examples of swellable
materials that can swell in response to oil or another setting fluid containing
hydrocarbon include: natural rubber, nitrile rubber, hydrogenated nitrile rubber,
acrylate butadiene rubber, poly acrylate rubber, butyl rubber, brominated butyl
rubber, chlorinated butyl rubber, chlorinated polyethylene, polychloroprene
(neoprene) rubber, styrene butadiene copolymer rubber, sulphonated
polyethylene, ethylene acrylate rubber, epichlorohydrin ethylene oxide
copolymer, ethylene-propylene-copolymer (peroxide cross-linked), ethylene-
propylene-copolymer (sulphur cross-linked), ethylenepropylene- diene terpolymer
rubber, ethylene vinyl acetate copolymer, fluoro rubbers, fluoro silicone rubber,
and silicone rubbers. Non-limiting examples of swellable materials that can swell
in response to setting fluid containing water include: starch-polyacrylate acid graft
copolymer, polyvinyl alcohol cyclic acid anhydride graft copolymer, isobutylene
maleic anhydride, acrylic acid type polymers, vinylacetate-acrylate copolymer,

polyethylene oxide polymers, carboxymethyl cellulose type polymers, starch-
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polyacrylonitrile graft copolymers, and highly swelling clay minerals such as
sodium bentonite (having as main ingredient montmorillonite).

[0038] The swellable material can be attached to an exterior surface or
outer diameter of the window joint 202, or to an interior surface of the tubular
element 200, or both. Swelling of the swellable material can reduce or eliminate
a cross-section of the annular clearance 208 through which fluid can flow or
through which fluid bypass can occur. In some aspects, the swellable material
can be swollen during the manufacturing process, such as after the window joint
202 is inserted into the tubular element 200. In other aspects, the coating of
swellable material can be applied during manufacturing and exposed to a setting
fluid for swelling while the window assembly 112 is disposed in the wellbore 102.
For example, the swellable material may be exposed to a setting fluid present in
the wellbore 102 or to a setting fluid pumped from a surface unit through the
casing string 108.

[0039] In another example, the bypass restrictor 206 can be a layer of
grease. In some aspects, the grease can remain in place relative to the window
joint 202. For example, the characteristics of the grease (such as viscosity or
friction) may allow the grease to resist pressure applied to the grease by other
fluids present in the casing string 108. In other aspects, the grease can move
relative to the window joint 202. For example, the characteristics of the grease
(such as viscosity or friction) may permit the grease to move at a slower rate
along a longitudinal length of the exterior of the window joint 202 than a rate of
movement of the wiper plug 204 along the longitudinal length of the interior of the

window joint 202. Movement of the grease at a slower rate may reduce fluid
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bypass sufficiently to allow the wiper plug 204 to move past the window joint 202
before the grease is flushed completely out of the annular clearance 208.

[0040] FIG. 8 is a perspective cutaway view of another example of a
window assembly 112’. The window assembly 112" can include a tubular
element 200, a window joint 202, one or more bypass restrictors 206, and one or
more positioning elements 207. Features depicted in FIG. 8 can have similar
structure and function as features with corresponding reference numerals
described above with respect to FIG. 2-7.

[0041] Various arrangements of bypass restrictors 206 are possible. In
some aspects, one or more bypass restrictors 206 can be positioned along a
longitudinal edge of the window 218. Non-limiting examples include the bypass
restrictors 206¢ and 206d depicted in FIG. 8. Although the bypass restrictors
206¢ and 206d are depicted in FIG. 8 as arranged in strips along portions of the
longitudinal edge of the window 218, other arrangements are possible. The
bypass restrictors 206¢c and 206d may be arranged to extend along an entire
length of the longitudinal edge of the window 218. More or fewer than two
bypass restrictors 206¢ and 206d can be arranged along the longitudinal edge of
the window 218. The thickness of the strips of the bypass restrictors 206¢ and
206d can be greater or smaller than depicted in FIG. 8. In one non-limiting
example, the thickness of the bypass restrictors 206¢ or 206d may be sufficiently
large for the bypass restrictors 206¢ or 206d to span an outer perimeter of the
window joint 202. In another non-limiting example, a bypass restrictor 206¢ or
206d can be positioned continuously along an entirety of the outer surface of the

window joint 202 facing the inner surface of the tubular element 200.
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[0042] In some aspects, one or more bypass restrictors 206 can be
positioned along a radial edge of the window 218. Non-limiting examples include
the bypass restrictors 206a and 206f depicted in FIG. 8. In some aspects, one or
more bypass restrictors 206 can be positioned radially along an outer surface of
the window joint 202. Non-limiting examples include the bypass restrictors 206b
and 206e depicted in FIG. 8. Positioning at least one radially arranged bypass
restrictor (e.g., 206a, 206f, 206b, or 206e) in the window assembly 112’ can
reduce fluid bypass of a wiper plug 204 that might otherwise occur. In one
example, bypass restrictors 206¢ and 206d are included in the window assembly
112’ along a longitudinal edge of the window 218 to prevent flow of fluid past the
longitudinal edge of the window 218. In this arrangement, one or more radially
arranged bypass restrictors (e.g., 206a, 206f, 206b, 206e, or some combination
thereof) may prevent fluid flow (such as depicted by the arrow 221) around the
bypass restrictors 206¢ and 206d via radial edges of the window 218 and the
annular clearance 208. In some aspects, a bypass restrictor 206b or 206e
positioned radially along an outer surface of the window joint 202 may extend
along an entire length of the window 218.

[0043] FIG. 9 is a perspective cutaway view of yet another example of a
window assembly. The window assembly 112" can include a tubular element
200, a window joint 202, one or more bypass restrictors 206, and one or more
positioning elements 207. Features depicted in FIG. 9 can have similar structure
and function as features with corresponding reference numerals described above
with respect to FIG. 2-8. In some aspects, the bypass restrictor 206 can extend

the length of the window 218. The bypass restrictor can be positioned between
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the outer surface of the window joint 202 and the inner surface of the tubular
element 200. In one non-limiting example, the bypass restrictor 206 can be
positioned along the outer surface of the window joint 202 facing the inner
surface of the tubular element 200. In another non-limiting example, the bypass
restrictor 206 can be positioned along the inner surface of the tubular element
200 facing the outer surface of the window joint 202.

[0044] A casing string 108 having a window assembly 112 can be
cemented in a wellbore 102 according to a cementing process. For example,
FIG. 10 is a flow chart illustrating an example method 800 for cementing a casing
string 108 having a window assembly 112 according to one aspect of the present
disclosure.

[0045] The method 800 involves running a tubular element 200 containing
a window joint 202 and a bypass restrictor 206 into a wellbore 102, as shown in
block 810. For example, as described above with respect to FIG. 1, a running
tool 114 can deliver a window assembly 112 into the wellbore. The window joint
202 can be positioned within the tubular element 200. The bypass restrictor 206
can be positioned in an annulus between an outer surface of the window joint 202
and an inner surface of the tubular element 200.

[0046] The method 800 further involves propelling a wiper plug 204 through
the tubular element 200, as shown in block 820. For example, as described
above with respect to FIG. 1, the wiper plug 204 can be propelled as part of a
cementing process. The process can involve introducing cement slurry 122 into
the tubular element 200, introducing the wiper plug 204 as a top plug 120 into the

tubular element behind the cement slurry 122, and introducing a pressurized fluid



WO 2015/072998 PCT/US2013/070036
17

into the tubular element 200 behind the wiper plug 204. The pressurized fluid
can propel the wiper plug 204 through the tubular element 200 into contact with
the cement slurry 122. The cement slurry can move through the tubular element
200 in response to movement of the wiper plug 204. The wiper plug 204 can be
propelled via the pressurized fluid in contact with the wiper plug 204. The wiper
plug 204 can be propelled over the window joint 202 and the bypass restrictor
206. For example, the wiper plug 204 can be propelled through the tubular
element through an inner region between an inner surface of the tubular element
200 and an inner surface of the window joint 202.

[0047] The method 800 further involves reducing, via the bypass restrictor
206, an amount of fluid bypassing the wiper plug 204, as shown in block 830.
For example, as described above with respect to FIG. 6, the bypass restrictor 206
can include a filler material positioned in the annular clearance 208 to restrict fluid
flow through the annular clearance 208. Restricting fluid flow through the annular
clearance 208 can reduce an amount of fluid bypass via the annular clearance
208.

[0048] In some aspects, a window assembly is provided in a downhole
assembly. The downhole assembly may be part of a casing string or tubing liner
used during cementing operations. The downhole assembly can include a
window joint and a bypass restrictor. The window joint can have an opening
radially extending through the window joint. The window joint can be positionable
within a tubular element of a casing string. The bypass restrictor can be
positionable adjacent to the opening. The bypass restrictor can be positionable

in an annulus between an outer surface of the window joint and an inner surface



WO 2015/072998 PCT/US2013/070036
18

of the tubular element. The bypass restrictor can be operable for restricting a
flow of a pressurized fluid via the opening and the annulus from a first end to a
second end of a wiper plug.

[0049] The downhole assembly may feature a bypass restrictor positioned
along a longitudinal edge of the opening. The downhole assembly may feature a
bypass restrictor positioned along a radial edge of the opening. The downhole
assembly may feature a bypass restrictor positioned continuously along an
entirety of the outer surface of the window joint facing the inner surface of the
tubular element.

[0050] The downhole assembly may feature the wiper plug. The wiper plug
can have at least one radial wiper conforming to a cross-sectional area of an
interior of the tubular element. The at least one radial wiper can further
conforming to a cross-sectional area bounded by an inner surface of the window
joint and the inner surface of the tubular element. The wiper plug can be
operable for pushing cement slurry contacting the second end through the tubular
element in response to a pressure communicated to the first end by the
pressurized fluid. The wiper plug can be further operable for pushing the cement
slurry through the tubular element and over the window joint.

[0051] In some aspects, a downhole assembly is provided. The downhole
assembly can include a tubular element, a wiper plug, a window joint, and a
bypass restrictor. The wiper plug can have a first end, a second end, and at least
one radial wiper. The at least one radial wiper can conform to a cross-sectional
area of an interior of the tubular element. The at least one wiper can be operable

for pushing cement slurry contacting the second end through the tubular element
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in response to a pressure communicated to the first end by a pressurized fluid.
The window joint can be positioned within the tubular element. The window joint
can have an opening radially extending through the window joint. The at least
one radial wiper of the wiper plug can conform to a cross-sectional area bounded
by an inner surface of the window joint and an inner surface of the tubular
element. The wiper plug can be further operable for pushing the cement slurry
through the window joint. The bypass restrictor can be positioned adjacent to the
opening. The bypass restrictor can be positioned in an annulus between an outer
surface of the window joint and the inner surface of the tubular element. The
bypass restrictor can be operable for reducing an amount of passage of the
pressurized fluid from the first end to the second end through the opening and the
annulus.

[0052] The downhole assembly may feature a bypass restrictor that
includes a filler material positioned in the annulus. The downhole assembly may
feature a bypass restrictor that includes a layer of grease. The downhole
assembly may feature a bypass restrictor that includes a layer of resin. The
downhole assembly may feature a bypass restrictor that includes a layer of
epoxy. The downhole assembly may feature a bypass restrictor that includes a
layer of hardened foam.

[0053] The downhole assembly may feature a bypass restrictor that
includes a layer of swellable material. The swellable material can be swellable in
response to exposure to a setting fluid. The setting fluid may include water. The

swellable material can be swellable in response to the water in the setting fluid.
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The setting fluid may include hydrocarbon. The swellable material can be
swellable in response to the hydrocarbon in the setting fluid.

[0054] In some aspects, a method is provided for cementing a casing string
having a tubular element with a window joint. The method can include running a
tubular element into a wellbore. The tubular element can contain a window joint
positioned within the tubular element and a bypass restrictor positioned in an
annulus between an outer surface of the window joint and an inner surface of the
tubular element. The method can include propelling a wiper plug via a
pressurized fluid in contact with the wiper plug. The wiper plug can be propelled
through the tubular element through an inner region between the inner surface of
the tubular element and an inner surface of the window joint. The method can
include reducing, via the bypass restrictor, an amount of pressurized fluid
bypassing the wiper plug and the inner region via the annulus.

[0055] The method can also include introducing a setting fluid to the
bypass restrictor in the annulus. The setting fluid can cause a material in the
bypass restrictor to swell for reducing the amount of pressurized fluid bypassing
the wiper plug and the inner region via the annulus. Introducing the setting fluid
may include introducing the setting fluid to the bypass restrictor before running
the tubular element into the wellbore. Introducing the setting fluid may include
introducing the setting fluid to the bypass restrictor after running the tubular
element into the wellbore. Introducing the setting fluid may include introducing a
setting fluid including water. Introducing the setting fluid may include introducing

a setting fluid including hydrocarbon.
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[0056] The foregoing description of the aspects, including illustrated
examples, of the disclosure has been presented only for the purpose of
illustration and description and is not intended to be exhaustive or to limit the
disclosure to the precise forms disclosed. Numerous modifications, adaptations,
and uses thereof will be apparent to those skilled in the art without departing from

the scope of this disclosure.
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Claims
What is claimed is:
1. A downhole assembly for cementing operations, the assembly comprising:

a window joint having an opening radially extending through the window
joint, the window joint positionable within a tubular element of a casing string; and
a bypass restrictor positionable adjacent to the opening and in an annulus
between an outer surface of the window joint and an inner surface of the tubular
element, the bypass restrictor operable for restricting a flow of a pressurized fluid

via the opening and the annulus from a first end to a second end of a wiper plug.

2. The downhole assembly of claim 1, wherein the bypass restrictor is

positioned along a longitudinal edge of the opening.

3. The downhole assembly of claim 1, wherein the bypass restrictor is

positioned along a radial edge of the opening.

4, The downhole assembly of claim 1, wherein the bypass restrictor is
positioned continuously along an entirety of the outer surface of the window joint

facing the inner surface of the tubular element.

5. The downhole assembly of claim 1, wherein the downhole assembly
further comprises the wiper plug, the wiper plug having at least one radial wiper
conforming to a cross-sectional area of an interior of the tubular element and

further conforming to a cross-sectional area bounded by an inner surface of the
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window joint and the inner surface of the tubular element, the wiper plug operable
for pushing cement slurry contacting the second end through the tubular element
in response to a pressure communicated to the first end by the pressurized fluid
and further operable for pushing the cement slurry through the tubular element

and over the window joint.

6. A downhole assembly comprising:

a tubular element;

a wiper plug having a first end, a second end, and at least one radial wiper
conforming to a cross-sectional area of an interior of the tubular element, the
wiper operable for pushing cement slurry contacting the second end through the
tubular element in response to a pressure communicated to the first end by a
pressurized fluid;

a window joint positioned within the tubular element and having an opening
radially extending through the window joint, the radial wiper of the wiper plug
conforming to a cross-sectional area bounded by an inner surface of the window
joint and an inner surface of the tubular element, the wiper plug further operable
for pushing the cement slurry through the window joint; and

a bypass restrictor positioned adjacent to the opening and in an annulus
between an outer surface of the window joint and the inner surface of the tubular
element, the bypass restrictor operable for reducing an amount of passage of the
pressurized fluid from the first end to the second end through the opening and the

annulus.
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7. The downhole assembly of claim 6, wherein the bypass restrictor is a filler
material positioned in the annulus.

8. The downhole assembly of claim 6, wherein the bypass restrictor
comprises a layer of grease.

9. The downhole assembly of claim 6, wherein the bypass restrictor
comprises a layer of resin.

10. The downhole assembly of claim 6, wherein the bypass restrictor
comprises at least one of a layer of epoxy or a layer of hardened foam.

11. The downhole assembly of claim 6, wherein the bypass restrictor

comprises a layer of swellable material.

12. The downhole assembly of claim 11, wherein the swellable material is

swellable in response to exposure to a setting fluid.

13. The downhole assembly of claim 12, wherein the setting fluid includes

water.

14. The downhole assembly of claim 12, wherein the setting fluid includes

hydrocarbon.
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15. A method comprising:

running a tubular element into a wellbore, the tubular element containing a
window joint positioned within the tubular element and a bypass restrictor
positioned in an annulus between an outer surface of the window joint and an
inner surface of the tubular element;

propelling, via a pressurized fluid in contact with a wiper plug, the wiper
plug through the tubular element through an inner region between the inner
surface of the tubular element and an inner surface of the window joint; and

reducing, via the bypass restrictor, an amount of pressurized fluid

bypassing the wiper plug and the inner region via the annulus.

16. The method of claim 15, further comprising:

introducing a setting fluid to the bypass restrictor in the annulus, the setting
fluid causing a material in the bypass restrictor to swell for reducing the amount
of pressurized fluid bypassing the wiper plug and the inner region via the

annulus.

17. The method of claim 16, wherein introducing a setting fluid to the bypass
restrictor in the annulus includes introducing the setting fluid to the bypass

restrictor before running the tubular element into the wellbore.

18. The method of claim 16, wherein introducing a setting fluid to the bypass
restrictor in the annulus includes introducing the setting fluid to the bypass

restrictor after running the tubular element into the wellbore.
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19. The method of claim 16, wherein introducing a setting fluid to the bypass

restrictor in the annulus includes introducing a setting fluid including water.

20. The method of claim 16, wherein introducing a setting fluid to the bypass

restrictor in the annulus includes introducing a setting fluid including hydrocarbon.



