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MULTILATERAL JUNCTION WITH WELLBORE ISOLATION

TECHNICAL FIELD

The present disclosure is related to downhole tools for use in a wellbore 

environment and more particularly to an assembly for isolating portions of a 

multilateral wellbore.

5 BACKGROUND OF THE DISCLOSURE

A multilateral well may include multiple wellbores drilled off of a main 

wellbore for the purpose of exploration or extraction of natural resources such as 

hydrocarbons or water. Each of the wellbores drilled off the main wellbore may be 

referred to as a lateral wellbore. Lateral wellbores may be drilled from a main 

10 wellbore in order to target multiple zones for purposes of producing hydrocarbons 

such as oil and gas from subsurface formations. Various downhole tools may be 

inserted into the main wellbore and/or lateral wellbore to extract the natural resources 

from the wellbore and/or to maintain the wellbore during production.

SUMMARY OF THE INVENTION

15 According to a first aspect of the invention there is provided a wellbore

isolation system according to Claim 1.

According to a second aspect of the invention there is provided a method of 

temporarily isolating a wellbore according to Claim 9.

BRIEF DESCRIPTION OF THE DRAWINGS

20 A more complete and thorough understanding of the various embodiments and

advantages thereof may be acquired by referring to the following description taken in 

conjunction with the accompanying drawings, in which like reference numbers 

indicate like features, and wherein:

FIGURE 1 is an elevation view of a well system;

25 FIGURE 2 is a cross-sectional view of a junction positioned at the intersection

between a main wellbore and a lateral wellbore;

FIGURE 3 is a cross-sectional view of an isolation sleeve and a deflector used 

to isolate a wellbore;



2

10
06

 19

FIGURE 5B is a cross-sectional view of a degradable plug including a shell 

and a core disposed within the shell and formed of a degradable composition that is 

reactive under defined conditions;

FIGURE 5C is a cross-sectional view of a degradable plug including a shell, a 

5 core disposed within the shell and formed of a degradable composition that is reactive 

under defined conditions, and a rupture disk;

FIGURE 5D is a cross-sectional view of a degradable plug including a shell, a 

core disposed within the shell and formed of a degradable composition that is reactive 

under defined conditions, a pair of rupture disks, and a fluid reservoir; and 

10 FIGURE 6 is a flow chart of a method of isolating a main wellbore.

DETAILED DESCRIPTION OF THE DISCLOSURE

Embodiments of the present disclosure and its advantages may be understood 

by referring to FIGURES 1 through 6, where like numbers are used to indicate like 

15 and corresponding parts.

At various times during production and/or maintenance operations within a 

multilateral wellbore, a branch of the multilateral wellbore (e.g., the main wellbore or 

a lateral wellbore) may be temporarily isolated from pressure and/or debris. In 

accordance with the teachings of this disclosure, an isolation sleeve and/or a deflector 

20 that seals to the junction is used to temporarily prevent the flow of fluid into or out of 

the isolated wellbore. To position the isolation sleeve, a deflector is used. The 

deflector is positioned within a junction disposed at the intersection of a main 

wellbore and a lateral wellbore such that the path into the wellbore to be isolated is 

obstructed. The isolation sleeve is inserted into the wellbore and, when the isolation 

25 sleeve enters the junction, it contacts the deflector and be deflected away from the 

wellbore to be isolated. The uphole end of the isolation sleeve is engaged with a liner 

uphole from the intersection of the main wellbore and the lateral wellbore to form a 

fluid and pressure tight seal. The downhole end of the isolation sleeve engages with 

the main or lateral leg of a junction installed at the intersection of the main wellbore 

30 and the lateral wellbore to form a fluid and pressure tight seal. Additionally, the 

deflector engages with the junction to form a fluid and pressure tight seal, thereby 

preventing fluid flow into and out of the isolated wellbore.
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The seal formed between the deflector and the junction may permit temporary 

isolation of the isolated wellbore. The deflector may include a channel extending 

axially there through and a plug disposed in the channel and engaged with the channel 

to form a fluid and pressure tight seal. To resume fluid flow into or out of the 

isolated wellbore, the isolation sleeve may be extracted and the plug may be removed 

from the deflector.

FIGURE 1 is an elevation view of an example embodiment of a well system. 

Well system 100 may include well surface or well site 106. Various types of 

equipment such as a rotary table, drilling fluid or production fluid pumps, drilling 

fluid tanks (not expressly shown), and other drilling or production equipment may be 

located at well surface or well site 106. For example, well site 106 may include 

drilling rig 102 that may have various characteristics and features associated with a 

“land drilling rig.” However, downhole drilling tools incorporating teachings of the 

present disclosure may be satisfactorily used with drilling equipment located on 

offshore platforms, drill ships, semi-submersibles and drilling barges (not expressly 

shown).

Well system 100 may also include production string 103, which may be used 

to produce hydrocarbons such as oil and gas and other natural resources such as water 

from formation 112 via multilateral wellbore 114. Multilateral wellbore 114 may 

include a main wellbore 114a and a lateral wellbore 114b. As shown in FIGURE 1, 

main wellbore 114a is substantially vertical (e.g., substantially perpendicular to the 

surface) and lateral wellbore 114b extends from main wellbore 114a at an angle. In 

other embodiments, portions of main wellbore 114a may be substantially horizontal 

(e.g., substantially parallel to the surface) or may extend at an angle between vertical 

(e.g., perpendicular to the surface) or horizontal (e.g., parallel to the surface). 

Similarly, portions of lateral wellbore 114b may be substantially vertical (e.g., 

substantially perpendicular to the surface), substantially horizontal (e.g., substantially 

parallel to the surface) or at an angle between vertical (e.g., perpendicular to the 

surface) or horizontal (e.g., parallel to the surface). Casing string 110 may be placed 

in main wellbore 114a and held in place by cement, which may be injected between 

casing string 110 and the sidewalls of main wellbore 114a. Casing string 110 may 

provide radial support to main wellbore 114a. Casing string 110 in conjunction with
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the cement injected between casing string 110 and the sidewalls of main wellbore 

114a may seal against unwanted communication of fluids between main wellbore 

114a and surrounding formation 112. Casing string 110 may extend from well 

surface 106 to a selected downhole location within main wellbore 114a.
Lateral casing string 111 may be placed in lateral wellbore 114b and held in 

place by cement, which may be injected between lateral casing string 111 and the 

sidewalls of lateral wellbore 114b. Lateral casing string 111 may provide radial 

support to lateral wellbore 114b. Additionally, lateral casing string 111 in 

conjunction with the cement injected between lateral casing string 111 and the 

sidewalls of lateral wellbore 114b may provide a seal to prevent unwanted 

communication of fluids between lateral wellbore 114b and surrounding formation 

112. Alternatively, lateral casing string 111 in conjunction with isolation packers, 

such as open hole packers, may provide a seal to prevent unwanted communication of 

fluids between lateral wellbore 114b and surrounding formation 112. Lateral casting 

string 111 may extend from the intersection between main wellbore 114a and lateral 

wellbore 114b to a downhole location within lateral wellbore 114b. Portions of main 

wellbore 114a and lateral wellbore 114b that do not include casing string 110 may be 

described as “open hole.”

The terms “uphole” and “downhole” may be used to describe the location of 

various components relative to the bottom or end of wellbore 114 shown in FIGURE 

1. For example, a first component described as uphole from a second component may 

be further away from the bottom or end of wellbore 114 than the second component. 

Similarly, a first component described as being downhole from a second component 

may be located closer to the bottom or end of wellbore 114 than the second 

component.

Well system 100 may also include downhole assembly 120 coupled to 

production string 103. Downhole assembly 120 may be used to perform operations 

relating to the completion of main wellbore 114a, the production of natural resources 

from formation 112 via main wellbore 114a, and/or the maintenance of main wellbore 

114a. Downhole assembly 120 may be located at the end of main wellbore 114a, as 

shown in FIGURE 1, or at a point uphole from the end of main wellbore 114a or 

lateral wellbore 114b. Downhole assembly 120 may be formed from a wide variety
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of components configured to perform these operations. For example, components 

122a, 122b and 122c of downhole assembly 120 may include, but are not limited to, 

screens, flow control devices, such as in-flow control devices (ICDs), flow control 

valves, guide shoes, float shoes, float collars, sliding sleeves, perforators, downhole 

permanent gauges, landing nipples, perforating guns, and fluid loss control devices. 

The number and types of components 122 included in downhole assembly 120 may 

depend on the type of wellbore, the operations being performed in the wellbore, and 

anticipated wellbore conditions.

Although downhole assembly 120 is illustrated in main wellbore 114a in 

FIGURE 1, downhole assembly 120 may also be located in lateral wellbore 114b. 

Downhole assembly 120 may be used to perform operations relating to the completion 

of lateral wellbore 114b, the production of natural resources from formation 112 via 

lateral wellbore 114b, and/or the maintenance of lateral wellbore 114b. Downhole 

assembly 120 may be located at the end of lateral wellbore 114b or at a point uphole 

from the end of lateral wellbore 114b.

A junction is installed at the intersection of main wellbore 114a and lateral 

wellbore 114b in order to seal and maintain pressure in main wellbore 114a and 

lateral wellbore 114b. FIGURE 2 is a cross-sectional view of a junction installed at 

the intersection of main wellbore 114a and lateral wellbore 114b. Junction 206 is 

installed at the intersection of main wellbore 114a and lateral wellbore 114b. The 

uphole end of junction 206 engages with liner 208 that extends uphole from junction 

206. Junction 206 engages with liner 208 to form a fluid and pressure tight seal. The 

downhole end of junction 206 includes two legs—main leg 210 and lateral leg 212. 

Main leg 210 extends into main wellbore 114a downhole from the intersection with 

lateral wellbore 114b and engage with completion deflector 202 to form a fluid and 

pressure tight seal. For example, main leg 210 of junction 206 includes seals 214 that 

engage with the inner surface of completion deflector 202 to form a fluid and pressure 

tight seal. Lateral leg 212 extends into lateral wellbore 114b and engages with lateral 

casing string 204 to form a fluid and pressure tight seal. In some embodiments, 

lateral leg 212 includes swell packers 216 that engage with lateral casing 204 to form 

a fluid and pressure tight seal. In other embodiments, an alternative sealing 

mechanism may be used. Once junction
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206 is installed and engaged with both completion deflector 202 and lateral casing 

string 204, a fluid and pressure tight seal may be maintained with both main wellbore 

114a and lateral wellbore 114b.

At various times during production and/or maintenance operations within

5 multilateral wellbore 114, a branch of multilateral wellbore 114 (e.g., main wellbore

114a or lateral wellbore 114b) may be temporarily isolated from pressure and/or 

debris caused by operations in another branch of multilateral wellbore 114. Examples 

of such operations include, but are not limited to, gravel packing, fracture packing, 

acid stimulation, conventional fracture treatments, or cementing a casing or liner, or 

10 other similar operations. As shown in FIGURE 3, an isolation sleeve positioned at the 

intersection of main wellbore 114a and lateral wellbore 114b may be used to 

temporarily isolate one branch of multilateral wellbore 114 from debris and pressure 

caused by operations in the other branch of multilateral wellbore 114. For example, if 

main wellbore 114a is isolated, an isolation sleeve may be used to temporarily prevent 

15 fluid flow into and out of main wellbore 114a, but permit fluid flow into and out of 

lateral wellbore 114b. Similarly, if lateral wellbore 114b is isolated, an isolation 

sleeve may be used to temporarily prevent fluid flow into and out of lateral wellbore 

114b, but permit fluid flow into and out of main wellbore 114a.

FIGURE 3 is a cross-sectional view of an isolation sleeve and a deflector used 

20 to isolate a wellbore. To isolate main wellbore 114a, deflector 303 may be positioned 

within junction 206 such that the path into main wellbore 114a is obstructed and 

downhole tools inserted into junction 206 (including isolation sleeve 302) are 

deflected into lateral leg 212 of junction 206 and thus into lateral wellbore 114b. 

Deflector 303 includes a body 304 and, in some embodiments, sealing sleeve 305. 

25 Deflector 303 is positioned such that body 304 obstructs the path into main wellbore 

114a and downhole tools inserted into junction 206 (including isolation sleeve 302) 

are deflected by body 304 into lateral leg 212 of junction 206 and thus into lateral 

wellbore 114b. Sealing sleeve 305 extends into and engages lateral leg 212 of 

junction 206 to form a fluid and pressure tight seal. Sealing sleeve 305 may include a 

30 polished inner surface to permit isolation sleeve 302 or other downhole tools to be 

coupled to sealing sleeve 305 in a fluid-tight and pressure-tight manner.
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Isolation sleeve 302 is inserted into junction 206 and contacts deflector 304 

such that isolation sleeve is deflected into lateral leg 212 of junction 206. Isolation 

sleeve 302 engages with liner 208 and with either lateral leg 212 of junction 206 or 

sealing sleeve 305 to form a fluid and pressure tight seal, thereby isolating main 

5 wellbore 114a from pressure experienced in lateral wellbore 114b and from fluid and 

debris circulating in lateral wellbore 114b. Isolation sleeve 302 includes two sets of 

seals—uphole seals 306 and downhole seals 308. Uphole seals 306 are disposed on 

the uphole end of isolation sleeve 302 and engage with liner 208 to form a fluid and 

pressure tight seal. Although two uphole seals 306 are depicted for illustrative 

10 purposes, any number of uphole seals 306 may be used. In some embodiments, 

uphole seals 306 may be a molded seal made of an elastomeric material. The 

elastomeric material may be compounds including, but not limited to, natural rubber, 

nitrile rubber, hydrogenated nitrile, urethane, polyurethane, fluorocarbon, 

perflurocarbon, propylene, neoprene, hydrin, etc. In other embodiments, uphole seals 

15 306 may be a metal sealing mechanism, including but not limited to metallic c-seals,

spring energized seals, e-seals, lip seals, boss seals, and o-seals.

Downhole seals 308 are disposed on the downhole end of isolation sleeve 302 

and engage with lateral leg 212 of junction 206 to form a fluid and pressure tight seal. 

For example, downhole seals 308 may engage with polished inner surface 310 of 

20 lateral leg 212 of junction 206 (shown in FIGURE 4). Alternatively, in embodiments 

where sealing sleeve 305 is present, downhole seals may engage with the polished 

inner surface of sealing sleeve 305 to form a fluid and pressure tight seal. Although 

two downhole seals 308 are depicted for illustrative purposes, any number of 

downhole seals 308 may be used. In some embodiments, downhole seals 308 may be 

25 a molded seal made of an elastomeric material. The elastomeric material may be 

compounds including, but not limited to, natural rubber, nitrile rubber, hydrogenated 

nitrile, urethane, polyurethane, fluorocarbon, perflurocarbon, propylene, neoprene, 

hydrin, etc. In other embodiments, downhole seals 308 may be a metal sealing 

mechanism, including but not limited to metallic c-seals, spring energized seals, e- 

30 seals, lip seals, boss seals, and o-seals. Isolation sleeve 302 may be extracted from 

the wellbore to permit fluid flow into and out of main wellbore 114a to resume.
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Although FIGURE 3 illustrates the use of isolation sleeve 302 to isolate main 

wellbore 114a, isolation sleeve 302 may also be used to isolate lateral wellbore 114b. 

For example, deflector 304 is positioned within junction 206 such that such the path 

into lateral wellbore 114b is obstructed and downhole tools inserted into junction 206 

(including isolation sleeve 302) are deflected into main leg 210 of junction 206 and 

thus into main wellbore 114a. Isolation sleeve 302 is inserted into junction 206 and 

contacts deflector 304. When isolation sleeve 302 contacts deflector 304 it is 

deflected into main leg 210 of junction 206. Isolation sleeve 302 engages with liner 

208 and with either main leg 210 of junction 206 or sealing sleeve 305 to form a fluid 

and pressure tight seal, thereby isolating lateral wellbore 114b from pressure 

experienced in main wellbore 114a and from fluid and debris circulating in main 

wellbore 114a. Specifically, uphole seals 306 engage with liner 208 to form a fluid 

and pressure tight seal and downhole seals 308 engage with either a polished inner 

surface of main leg 210 of junction 206 or the polished inner surface of sealing sleeve 

305 to form a fluid and pressure tight seal. Deflector 303 and isolation sleeve 302 

may be extracted from the wellbore to permit fluid flow into and out of lateral 

wellbore 114b to resume.

FIGURE 4 is a cross-sectional view of an isolation sleeve and a deflector 

including a plug used to isolate a wellbore. Deflector 402 is positioned within 

junction 206 such that such that the path into main wellbore 114a is obstructed and 

downhole tools inserted into junction 206 (including isolation sleeve 302) are 

deflected into lateral leg 212 of junction 206 and thus lateral wellbore 114b. Unlike 

deflector 303 (shown in FIGURE 3), deflector 402 engages with main leg 210 of 

junction 206 to form a fluid and pressure tight seal, thereby preventing fluid flow into 

and out of main wellbore 114a. The seal formed between deflector 402 and main leg 

210 of junction 206 permits isolation of main wellbore 114a even if isolation sleeve 

302 fails to form or maintain a fluid and pressure tight seal.

Isolation sleeve 302 is inserted into junction 206 and contacts deflector 402. 

When isolation sleeve 302 contacts deflector 402 it may be deflected into lateral leg 

212 of junction 206. Isolation sleeve 402 engages with both liner 208 and lateral leg 

212 of junction 206 to form a fluid and pressure tight seal, thereby isolating main 

wellbore 114a from pressure experienced in lateral wellbore 114b and
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from fluid and debris circulating in lateral wellbore 114b. As discussed above with 

respect to FIGURE 3, isolation sleeve 302 may include two sets of seals—uphole 

seals 306 and downhole seals 308. Uphole seals 306 engage with liner 208 to form a 

fluid and pressure tight seal and downhole seals 308 may engage with polished inner 

5 surface 310 of lateral leg 212 to form a fluid and pressure tight seal. Deflector 402 

may include channel 404 extending axially there through and plug 406 disposed in 

channel 404. Plug 406 may engage with channel 404 to form a fluid and pressure 

tight seal. Isolation sleeve 302 may be extracted from the wellbore and plug 406 may 

be removed from deflector 402 to permit fluid flow into and out of main wellbore 

10 114a to resume.

Plug 406 may be mechanically removed from deflector 402 and extracted 

from the wellbore with isolation sleeve 302. For example, plug 406 may be removed 

from deflector 402 using a retrieval tool inserted into the wellbore following or in 

conjunction with the extraction of isolation sleeve 302. As another example, plug 406 

15 may be coupled to isolation sleeve 302 via cable 408 such that extraction of isolation 

sleeve 302 causes plug 406 to be removed from deflector 402.

Alternatively, plug 406 may be degradable and may be removed from 

deflector 402 using a chemical reaction that causes plug 406 to degrade. Once the 

chemical reaction causing plug 406 to degrade has been triggered, the reaction may 

20 continue until plug 406 breaks down into pieces or dissolves into particles small 

enough that they do not impede the flow of fluids through channel 404 extending 

through deflector 402. When plug 406 has degraded to this point, fluids may flow 

into and out of main wellbore 114a via channel 404. The features of a degradable 

plug are discussed in more detail with respect to FIGURES 5A-5D.

25 To avoid removing plug 406 altogether (either mechanically or via chemical

reaction), plug 406 may include a flapper or valve that may be triggered to open to 

permit fluid flow into and out of main wellbore 114a to resume. As an example, plug 

406 may include a flapper or valve that may be triggered to open at a particular 

pressure or temperature. As another example, plug 406 may include a flapper or 

30 valve that may be triggered to open after a predetermined time in operation. As yet 

another example, plug 406 may be configured to receive a signal that triggers a 

flapper or valve included in plug 406 to open upon receipt of the signal. The signal 
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may include an electromagnetic signal, an acoustic signal, a pressure pulse or pressure 

sequence, or an RFID signal. As still another example, plug 406 may be triggered to 

open by contact with a mechanical tool inserted into wellbore 114, such as a shifting 

tool.

5 Although FIGURE 4 illustrates the use of isolation sleeve 302 to isolate main

wellbore 114a, isolation sleeve 302 may also be used to isolate lateral wellbore 114b. 

For example, deflector 402 is positioned within junction 206 such that the path into 

lateral wellbore 114b is obstructed and downhole tools inserted into junction 206 

(including isolation sleeve 302) are deflected into main leg 210 of junction 206 and 

10 thus into main wellbore 114a. Deflector 402 engages with lateral leg 212 of junction 

206 to form a fluid and pressure tight seal. Isolation sleeve 302 is inserted into 

junction 206 and contacts deflector 402. When isolation sleeve 302 contacts deflector 

402 it is deflected into main leg 210 of junction 206.

Isolation sleeve 302 engages with both liner 208 and main leg 210 of junction 

15 206 to form a fluid and pressure tight seal, thereby isolating lateral wellbore 114b

from pressure experienced in main wellbore 114a and from fluid and debris 

circulating in main wellbore 114a. Specifically, uphole seals 306 engage with liner 

208 to form a fluid and pressure tight seal and downhole seals 308 engage with a 

polished inner surface of main leg 210 of junction 206 to form a fluid and pressure 

20 tight seal. The seal formed between deflector 402 and lateral leg 212 of junction 206 

permits isolation of lateral wellbore 114b even if uphole seals 306 and downhole seals 

308 of isolation sleeve 302 fail to form or maintain a fluid and pressure tight seal with 

liner 208 and main leg 210 of junction 206. Isolation sleeve 302 may be extracted 

from the wellbore, and plug 406 may be removed from deflector 402 (either 

25 mechanical or via a chemical or electrochemical reaction) or a valve included in plug 

406 may be opened to permit fluid flow into and out of lateral wellbore 114b to 

resume.

Although FIGURES 3-4 illustrate positioning a deflector and an isolation 

sleeve in a junction after the junction has been positioned at the intersection of a main 

30 wellbore and a lateral wellbore, the deflector and the isolation sleeve may be pre

installed in the junction before the junction is positioned at the intersection of the 

main wellbore and the lateral wellbore. In such circumstances, the deflector may be
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pre-installed in the junction such that the path into the leg of the junction 

corresponding to the wellbore to be isolated is obstructed and the isolation sleeve may 

be pre-installed in the leg of the junction corresponding to the non-isolated wellbore. 

For example, if the main wellbore is to be isolated, the deflector may be pre-installed 

5 in the junction prior to lowering the junction into the wellbore such that the path into 

the main leg of the junction is obstructed and the isolation sleeve may be pre-installed 

in the lateral leg of the junction. Similarly, if the lateral wellbore is to be isolated, the 

deflector may be pre-installed in the junction prior to lowering the junction into the 

wellbore such that the path into the lateral leg of the junction is obstructed and the 

10 isolation sleeve may be pre-installed in the main leg of the junction. Once the 

deflector and the isolation sleeve have been pre-installed in the junction, the junction 

is positioned at the intersection of the main wellbore and the lateral wellbore such that 

the main leg of the junction extends downhole into the main wellbore and the lateral 

leg of the junction extends downhole into the lateral wellbore.

15 FIGURES 5A-5D illustrate exemplary embodiments of a degradable plug.

FIGURE 5A is a cross-sectional view of a degradable plug formed of degradable 

composition that is reactive under defined conditions. Plug 406 may include socket 

502 that may be configured to engage with a tool to permit plug 406 to be positioned 

within or extracted from deflector 402 (shown in FIGURE 4). Plug 406 may be 

20 formed of a degradable composition including a metal or alloy that is reactive under 

defined conditions. The composition of plug 406 may be selected such that plug 406 

begins to degrade within a predetermined time of first exposure to a corrosive or 

acidic fluid due to reaction of the metal or alloy from which plug 406 is formed with 

the corrosive or acidic fluid. The composition of plug 406 may further be selected 

25 such that plug 406 degrades sufficiently to form pieces or particles small enough that 

they do not impede the flow of fluids through channel 404 of deflector 402 (shown in 

FIGURE 4). The corrosive or acidic fluid may already be present within the wellbore 

during operation or may be injected into the wellbore to trigger a chemical reaction 

that causes plug 406 to degrade. The corrosive or acidic fluid may include fluids 

30 formed of a solution including but not limited to hydrochloric acid (HC1), formic acid 

(HCOOH), acetic acid (CH3COOH), or hydrofluoric acid (HF). Exemplary 

compositions from which plug 406 may be formed include compositions in which the
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metal or alloy is selected from one of calcium, magnesium, aluminum, and 

combinations thereof.

Plug 406 may also be formed from the metal or alloy imbedded with small 

particles (e.g., particulates, powders, flakes, fibers, and the like) of a non-reactive 

material. The non-reactive material may be selected such that it remains structurally 

intact even when exposed to the corrosive or acidic fluid for a duration of time 

sufficient to degrade the metal or alloy into pieces or particles small enough that they 

do not impede the flow of fluids through channel 404 of deflector 402 (shown in 

FIGURE 4). When the metal or alloy degrades, the small particles of the non-reactive 

material may remain. The particle size of the non-reactive material may be selected 

such that the particles are small enough that they do not impede the flow of fluids 

through channel 404 of deflector 402 (shown in FIGURE 4). The non-reactive 

material may be selected from one of lithium, bismuth, calcium, magnesium, and 

aluminum (including aluminum alloys) if not already selected as the reactive metal or 

alloy, and combinations thereof.

Plug 406 may also be formed from the metal or alloy imbedded with small 

particles (e.g., particulates, powders, flakes, fibers, and the like) to form a galvanic 

cell. The composition of the particles may be selected such that the metal from which 

the particles are formed has a different galvanic potential than the metal or alloy in 

which the particles are imbedded. Contact between the particles and the metal or 

alloy in which they are imbedded may trigger microgalvanic corrosion that causes 

plug 406 to degrade. Exemplary compositions from which the particles may be 

formed include steel, aluminum alloy, zinc, magnesium, and combinations thereof.

Plug 406 may also be formed from an anodic material imbedded with small 

particles of a cathodic material. The anodic and cathodic materials may be selected 

such that plug 406 begins to degrade upon exposure to an electrolytic fluid, which 

may also be referred to as a brine, due to an electrochemical reaction that causes the 

plug to corrode. Exemplary compositions from which the anodic material may be 

formed include one of magnesium, aluminum, and combinations thereof. Exemplary 

compositions from which the cathodic material may be formed include one of iron, 

nickel, and combinations thereof. The anodic and cathodic materials may be selected 

such that plug 406 is degraded sufficiently within a predetermined time of first
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exposure to the electrolytic fluid to form pieces or particles small enough that they do 

not impede the flow of fluids through channel 404 of deflector 402 (shown in 

FIGURE 4). The electrolytic fluid may already be present within the wellbore during 

operation or may be injected into the wellbore to trigger an electrochemical reaction 

that causes plug 406 to degrade.

Plug 406 may include a coating to temporarily protect the metal or alloy from 

exposure to the corrosive, acidic, or electrolytic fluid. As an example, plug 406 may 

be coated with a material that melts when a threshold temperature is reached in main 

leg 210 of junction 206 (shown in FIGURES 2-4). After the coating melts, the 

surface of plug 406 may be exposed to the corrosive, acidic, or electrolytic fluid 

circulating in the wellbore. As another example, plug 406 may be coated with a 

material that fractures when exposed to a threshold pressure. The threshold pressure 

may be a pressure greater than a pressure that occurs during operation of the wellbore. 

The pressure in the wellbore may be manipulated such that it exceeds the threshold 

pressure, causing the coating to fracture. When the coating fractures, the surface of 

plug 406 may be exposed to the corrosive, acidic, or electrolytic fluid circulating in 

the wellbore. Exemplary coatings may be selected from a metallic, ceramic, or 

polymeric material, and combinations thereof. The coating may have low reactivity 

with the corrosive, acidic, or electrolytic fluid present in the wellbore, such that it 

protects plug 406 from degradation until the coating is compromised allowing the 

corrosive, acidic, or electrolytic fluid to contact the metal or alloy.

FIGURE 5B is a cross-sectional view of a degradable plug including a shell 

and a core disposed within the shell and formed of a degradable composition that is 

reactive under defined conditions. Plug 406 may include socket 502 that may be 

configured to engage with a tool to permit plug 406 to be positioned within or 

extracted from deflector 402 (shown in FIGURE 4). Plug 406 may also include core 

504 disposed within channel 506 extending axially through shell 508. Core 504 may 

be removed from shell 508 by a chemical reaction that causes core 504 to degrade. 

Socket 502 may be open to channel 506 such that, when core 504 is removed from 

shell 508, fluid may flow through plug 406 via socket 502 and channel 506.

Core 504 may be formed of a degradable composition including a metal or 

alloy that is reactive under defined conditions. The composition of core 504 may be 
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selected such that core 504 begins to degrade within a predetermined time of first 

exposure to a corrosive or acidic fluid due to reaction of the metal or alloy from which 

core 504 is formed with the corrosive or acidic fluid. The composition of core 504 

may be selected such that core 504 degrades sufficiently to form pieces or particles 

small enough that they do not impede the flow of production fluids through channel 

506. The corrosive or acidic fluid may already be present within the wellbore during 

operation or may be injected into the wellbore to trigger a chemical reaction that 

causes core 504 to degrade. The corrosive or acidic fluid may include fluids formed 

of a solution including but not limited to hydrochloric acid (HC1), formic acid 

(HCOOH), acetic acid (CH3COOH), or hydrofluoric acid (HF). Exemplary 

compositions from which core 504 may be formed include compositions in which the 

metal or alloy is selected from one of calcium, magnesium, aluminum, and 

combinations thereof.

Core 504 may also be formed from the metal or alloy imbedded with small 

particles (e.g., particulates, powders, flakes, fibers, and the like) of a non-reactive 

material. The non-reactive material may be selected such that it remains structurally 

intact even when exposed to the corrosive or acidic fluid for a duration of time 

sufficient to degrade the metal or alloy into pieces or particles small enough that they 

do not impede the flow of production fluids through channel 506. When the metal or 

alloy degrades, the small particles of the non-reactive material may remain. The 

particle size of the non-reactive material may be selected such that the particles are 

small enough that they do not impede the flow of production fluids through channel 

506. The non-reactive material may be selected from one of lithium, bismuth, 

calcium, magnesium, and aluminum (including aluminum alloys) if not already 

selected as the reactive metal or alloy, and combinations thereof.

Core 504 may also be formed from the metal or alloy imbedded with small 

particles (e.g., particulates, powders, flakes, fibers, and the like) to form a galvanic 

cell. The composition of the particles may be selected such that the metal from which 

the particles are formed has a different galvanic potential than the metal or alloy in 

which the particles are imbedded. Contact between the particles and the metal or 

alloy in which they are imbedded may trigger microgalvanic corrosion that causes 
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core 504 to degrade. Exemplary compositions from which the particles may be 

formed include steel, aluminum alloy, zinc, magnesium, and combinations thereof.

Core 504 may also be formed from an anodic material imbedded with small 

particles of a cathodic material. The anodic and cathodic materials may be selected 

such that core 504 begins to degrade upon exposure to an electrolytic fluid, which 

may also be referred to as a brine, due to an electrochemical reaction that causes the 

plug to corrode. Exemplary compositions from which the anodic material may be 

formed include one of magnesium, aluminum, and combinations thereof. Exemplary 

compositions from which the cathodic material may be formed include one of iron, 

nickel, and combinations thereof. The anodic and cathodic materials may be selected 

such that core 504 is degraded sufficiently within a predetermined time of first 

exposure to the electrolytic fluid to form pieces or particles small enough that they do 

not impede the flow of production fluids through channel 506. The electrolytic fluid 

may already be present within the wellbore during operation or may be injected into 

the wellbore to trigger an electrochemical reaction that causes core 504 to degrade.

Core 504 may include a coating to temporarily protect the metal or alloy from 

exposure to the corrosive, acidic, or electrolytic fluid. As an example, core 504 may 

be coated with a material that melts when a threshold temperature is reached in main 

leg 210 of junction 206 (shown in FIGURES 2-4). After the coating melts, the 

surface of core 504 may be exposed to the corrosive, acidic, or electrolytic fluid 

circulating in the wellbore. As another example, core 504 may be coated with a 

material that fractures when exposed to a threshold pressure. The threshold pressure 

may be a pressure greater than a pressure that occurs during operation of the wellbore. 

The pressure in the wellbore may be manipulated such that it exceeds the threshold 

pressure, causing the coating to fracture. When the coating fractures, the surface of 

core 504 may be exposed to the corrosive, acidic, or electrolytic fluid circulating in 

the wellbore. Exemplary coatings may be selected from a metallic, ceramic, or 

polymeric material, and combinations thereof. The coating may have low reactivity 

with the corrosive or acidic fluid present in the wellbore, such that it protects core 504 

from degradation until the coating is compromised allowing the corrosive, acidic, or 

electrolytic to contact the metal or alloy.
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Shell 508 may be formed of a non-reactive material. The non-reactive 

material may be selected such that it remains structurally intact even when exposed to 

the corrosive or acidic fluid for a duration of time sufficient to degrade the metal or 

alloy from which core 504 is formed into pieces or particles small enough that they do 

not impede the flow of production fluids through channel 506 of plug 406.

FIGURE 5C is a cross-sectional view of a degradable plug including a shell, a 

core disposed within the shell and formed of a degradable composition that is reactive 

under defined conditions, and a rupture disk. Plug 406 may include socket 502 that 

may be configured to engage with a tool to permit plug 406 to be positioned within or 

extracted from deflector 402 (shown in FIGURE 4). Plug 406 may also include core 

504 disposed within channel 506 extending axially through shell 508. As discussed 

above with respect to FIGURE 5B, core 504 may be removed from shell 508 using a 

chemical or electrochemical reaction that causes core 504 to degrade. Socket 502 

may be open to channel 506 such that, when core 504 is removed from shell 508, fluid 

may flow through plug 406 via socket 502 and channel 506.

Plug 406 may further include rupture disk 518 that temporarily protects core 

504 from degradation until rupture disk 518 is compromised allowing the corrosive, 

acidic, or electrolytic fluid to contact the metal or alloy. Rupture disk 518 may be 

formed of a material that fractures when exposed to a threshold pressure. The 

threshold pressure may be a pressure greater than a pressure that occurs during 

operation of the wellbore. The pressure in the wellbore may be manipulated such that 

it exceeds the threshold pressure, causing rupture disk 518 to fracture. Alternatively, 

rupture disk 518 may include an actuator that causes rupture disk 518 to fracture. 

When rupture disk 518 fractures, the surface of core 504 may be exposed to the 

corrosive, acidic, or electrolytic fluid circulating in or injected into the wellbore. As 

discussed above with respect to FIGURE 5B, exposure to the corrosive, acidic, or 

electrolytic fluid may trigger a chemical or electrochemical reaction that causes core 

504 to degrade.

As discussed above with respect to FIGURE 5B, shell 508 may be formed of a 

non-reactive material that remains structurally intact even when exposed to the 

corrosive or acidic fluid for a duration of time sufficient to degrade core 504 is 
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formed into pieces or particles small enough that they do not impede the flow of 

production fluids through channel 506.

FIGURE 5D is a cross-sectional view of a degradable plug including a shell, a 

core disposed within the shell and formed of a degradable composition that is reactive 

under defined conditions, a pair of rupture disks, and a fluid reservoir. Plug 406 may 

include socket 502 that may be configured to engage with a tool to permit plug 406 to 

be positioned within or extracted from deflector 402 (shown in FIGURE 4). Plug 406 

may also include core 504 disposed within channel 506 extending axially through 

shell 508. As discussed above with respect to FIGURE 5B, core 504 may be removed 

from shell 508 using a chemical or electrochemical reaction that causes core 504 to 

degrade. Socket 502 may be open to channel 506 such that, when core 504 is 

removed from shell 508, fluid may flow through plug 406 via socket 502 and channel 

506.

Plug 406 may further include a pair or rupture disks 518 separated from one 

another such that fluid reservoir 520 is formed within channel 506 in the space 

separating rupture disks 518. Rupture disks may temporarily protect core 504 from 

degradation until rupture disks 518 are compromised allowing a corrosive, acidic, or 

electrolytic fluid disposed in fluid reservoir 520 to contact the metal or alloy. Rupture 

disks 518 may be formed of a material that fractures when exposed to a threshold 

pressure. The threshold pressure may be a pressure greater than a pressure that occurs 

during operation of the wellbore. The pressure in the wellbore may be manipulated 

such that it exceeds the threshold pressure, causing rupture disks 518 to fracture. 

Alternatively, rupture disks 518 may include an actuator that causes rupture disks 518 

to fracture. When rupture disks 518 fracture, the surface of core 504 may be exposed 

to the corrosive, acidic, or electrolytic fluid disposed in fluid reservoir 520. As 

discussed above with respect to FIGURE 5B, exposure to the corrosive, acidic, or 

electrolytic fluid may trigger a chemical or electrochemical reaction that causes core 

504 to degrade.

As discussed above with respect to FIGURE 5B, shell 508 may be formed of a 

non-reactive material that remains structurally intact even when exposed to the 

corrosive, acidic, or electrolytic fluid for a duration of time sufficient to degrade core
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504 is formed into pieces or particles small enough that they do not impede the flow 

of production fluids through channel 506.

FIGURE 6 is a flow chart for a method of isolating a wellbore by temporarily 

preventing the flow of fluids into or out of the wellbore. Method 600 may begin, and 

5 at step 610, a determination may be made regarding which branch of a multilateral 

wellbore should be isolated.

At step 620, a deflector may be positioned within a junction. As discussed 

above with respect to FIGURES 2-4, the junction includes two branches—a main leg 

extending downhole into the main wellbore from the intersection of the main wellbore 

10 and the lateral wellbore, and a lateral leg extending downhole into the lateral wellbore 

from the intersection of the main wellbore and the lateral wellbore. As discussed 

above with respect to FIGURE 3, the deflector includes a body and a sealing sleeve. 

The deflector is positioned in the junction such that the body of the deflector obstructs 

the path into the leg of the junction corresponding with the branch of the multilateral 

15 wellbore to be isolated. For example, if the main wellbore is to be isolated, the 

deflector is positioned in the junction such that the body of the deflector obstructs the 

path into the main leg of the junction. In contrast, if the lateral wellbore is to be 

isolated, the deflector is positioned in the junction such that the body of the deflector 

obstructs the path into the lateral leg of the junction. The sealing sleeve extends into 

20 and engages the leg of the junction corresponding with the branch of the multilateral 

wellbore that is not to be isolated to form a fluid and pressure tight seal.

As discussed above with respect to FIGURE 4, the deflector engages with the 

junction to form a fluid and pressure tight seal, thereby preventing fluid flow into and 

out of the isolated branch of the multilateral wellbore. The seal formed between the 

25 deflector and the junction permits isolation a branch of the multilateral wellbore even 

if the isolation sleeve fails to form or maintain a fluid and pressure tight seal.

At step 630, an isolation sleeve is positioned in the junction. When the 

isolation sleeve enters the junction, it contacts the deflector and be deflected away 

from the leg of the junction corresponding to the wellbore to be isolated. For 

30 example, as shown in FIGURES 3 and 4, if the main wellbore is to be isolated, the 
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isolation sleeve contacts the deflector and be deflected away from the main leg of the 

junction and into the lateral leg of the junction. In contrast, if the lateral wellbore is to 

be isolated, the isolation sleeve contacts the deflector and be deflected away from the 

lateral leg of the junction and into the main leg of the junction.

5 The uphole and downhole ends of the isolation sleeve form fluid and pressure

tight seals that prevent the flow of fluids into or out of the wellbore to be isolated. As 

discussed above with respect to FIGURES 3 and 4, the isolation sleeve includes 

multiple sets of seals—uphole seals disposed on the uphole end of the isolation sleeve 

and downhole seals disposed on the downhole end of the isolation sleeve. The uphole 

10 seals of the isolation sleeve engage with the liner uphole from the junction. The 

downhole seals engage with either the leg of the junction corresponding to the 

wellbore that is not to be isolated or the sealing sleeve of the deflector to form a fluid 

and pressure tight seal. For example, as discussed above with respect to FIGURES 3- 

4, if the main wellbore is to be isolated, the downhole seals engage with either the 

15 lateral leg of the junction or the sealing sleeve of the deflector to form a fluid and 

pressure tight seal, thereby isolating the main wellbore from pressure experienced in 

the lateral wellbore and from fluid and debris circulating in the lateral wellbore. 

Alternatively, if the lateral wellbore is to be isolated, the downhole seals engage with 

either the main leg of the junction or the sealing sleeve of the deflector to form a fluid 

20 and pressure tight seal, thereby isolating the lateral wellbore from pressure 

experienced in the main wellbore and from fluid and debris circulating in the main 

wellbore.

Steps 620 and 630 take place before or after the junction is lowered into the 

wellbore. For example, as discussed above, the deflector and the isolation sleeve may 

25 be pre-installed in the junction before the junction has been lowered into the wellbore 

or may be installed in the junction after the junction has been lowered into the 

wellbore and positioned at the intersection of the main wellbore and the lateral 

wellbore.

At step 640, a determination may be made regarding whether to resume fluid 

30 flow in the isolated wellbore. If it is determined not to resume fluid flow in the 

isolated wellbore and thus to continue isolation of the isolated wellbore, the method 
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may end. If it is determined to resume fluid flow in the isolated wellbore, the method 

may proceed to step 650.

At step 650, a determination may be made regarding whether the deflector 

includes a plug. If the deflector does not include a plug, the method may proceed to 

5 step 660. At step 660, the isolation sleeve and the deflector may be extracted from the 

wellbore. When the isolation sleeve and the deflector have been extracted, the 

method may proceed to step 680 and fluid flow in the previously isolated wellbore 

may resume.

If the deflector does include a plug, the method may proceed to step 670. At 

10 step 670, the isolation sleeve may be extracted from the wellbore and the plug may be 

removed from the deflector. As discussed above with respect to FIGURE 5, the 

deflector includes a channel extending axially therethrough and a plug disposed in the 

channel that engages with the channel to form a fluid and pressure tight seal. When 

a determination has been made to resume fluid flow in the isolated wellbore, the 

15 isolation sleeve may be extracted from the wellbore and the plug may be removed 

from the deflector. The plug may be mechanically removed from the deflector and 

extracted from the wellbore with the isolation sleeve.

Alternatively, the plug may be degradable and may be removed from the 

deflector by a chemical reaction that causes the plug to degrade. For example, as 

20 discussed above with respect to FIGURES 5A-5D, the plug may be formed of a 

degradable composition including a metal or alloy that is reactive under defined 

conditions. A chemical or electrochemical reaction causing the plug to degrade may 

be triggered and may continue until the plug breaks down into pieces or dissolves into 

particles small enough that they do not impede the flow of fluids through the channel 

25 extending through the deflector. Once the plug has been removed (either manually or 

by chemical or electrochemical reaction) or the valve has been opened, the method 

may proceed to step 680 and the flow of fluid into and out of the previously isolated 

wellbore may resume.

As discussed above with respect to FIGURE 4, to avoid the time and expense 

30 associated with removing the plug from the deflector (either mechanically or via a 

chemical or electrochemical reaction), the plug may include a flapper valve that may
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be triggered to open to permit fluid flow into or out of the isolated wellbore to 

resume.

Modifications, additions, or omissions may be made to method 600 without 

departing from the scope of the present disclosure. For example, the order of the steps 

5 may be performed in a different manner than that described and some steps may be 

performed at the same time. Additionally, each individual step may include additional 

steps without departing from the scope of the present disclosure.
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Claims

1. A wellbore isolation system, comprising:

a junction positioned at an intersection of a first wellbore and a second wellbore,

5 the junction including a first leg extending downhole into the first wellbore, a second leg 

extending downhole into the second wellbore and a deflector disposed in the junction, such 

that a path into the first leg of the junction is obstructed and engaged with the first leg of 

the junction to form a fluid and pressure tight seal; and
an isolation sleeve extending into the second leg of the junction and preventing

10 fluid flow into and out of the first wellbore, wherein the isolation sleeve comprises an 

uphole end and a downhole end,

in which system an uphole end of the isolation sleeve engages with a liner disposed 

uphole from the junction to form a fluid and pressure tight seal and a downhole end of the 

isolation sleeve engages with a sealing sleeve of the deflector extending downhole into the 

15 second leg of the junction to form a fluid and pressure tight seal.

2. The wellbore isolation system of claim 1, wherein the deflector comprises:

a channel extending axially through the deflector; and

a plug disposed in the channel and engaged with the channel to prevent fluid flow 

20 through the channel.

3. The wellbore isolation system of claim 2, wherein the plug comprises a valve 

configured to be opened to permit fluid flow through the channel of the deflector or closed 

to prevent fluid flow through the channel of the deflector.

25

4. The wellbore isolation system of claim 3, wherein the valve is configured to be 

triggered to open upon exposure to a threshold temperature or a threshold pressure.

5. The wellbore isolation system of claim 3 or claim 4, wherein the valve is

30 configured to be triggered to open upon receiving a signal.



23
21

 06
 19

6. The wellbore isolation system of any of claims 3 to 5, wherein the valve is 

configured to be triggered to open after a predetermined time in operation.

7. The wellbore isolation system of any preceding claim, wherein:

5 the first wellbore is a main wellbore; and

the second wellbore is a lateral wellbore that intersects with the main wellbore.

8. The wellbore isolation system of any one of claims 1 to 6, wherein:

the second wellbore is a main wellbore; and

10 the first wellbore is a lateral wellbore that intersects with the main wellbore.

9. A method of temporarily isolating a wellbore, comprising:

positioning a junction at an intersection of a first wellbore and a second wellbore, 

the junction including a first leg extending downhole into the first wellbore and a second 

15 leg extending downhole into the second wellbore;

positioning a deflector in the junction such that a path into the first leg of the 

junction is obstructed and the deflector engages the first leg of the junction to form a fluid 

and pressure tight seal;

inserting an isolation sleeve into the junction such that the isolation sleeve contacts 

20 the deflector and is deflected into the second leg of the junction; and

positioning the isolation sleeve in the second leg of the junction to prevent fluid 

flow into or out of the first wellbore, including engaging an uphole end of the isolation 

sleeve with a liner disposed uphole from the junction to form a fluid and pressure tight seal 

and engaging a downhole end of the isolation sleeve with a sealing sleeve of the deflector 

25 extending downhole into the second leg of the junction to form a fluid and pressure tight 

seal.

10. The method of claim 9, further comprising extracting the isolation sleeve to allow 

fluid flow into or out of the first wellbore.

30

11. The method of claim 9 or claim 10, further comprising removing a plug disposed in 

a channel extending axially through the deflector to permit fluid flow through the channel.
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12. The method of any one of claims 9 to 11, further comprising opening a valve 

disposed in the deflector to permit fluid flow through a channel extending axially through 

deflector.

5

13. The method of claim 12, wherein the valve is configured to be triggered to open 

upon exposure to a threshold temperature or a threshold pressure.

14. The method of claim 12 or claim 13, wherein the valve is configured to be triggered 

10 to open after a predetermined time in operation.

15. The method of claims 12 to 14, wherein the valve is configured to be triggered to 

open upon receiving a signal.

15 16. The method of any one of claims 9 to 15, wherein:

the first wellbore is a main wellbore; and

the second wellbore is a lateral wellbore that intersects with the main wellbore.

17. The method of any one of claims 9 to 15, wherein:

20 the second wellbore is a main wellbore; and

the first wellbore is a lateral wellbore that intersects with the main wellbore.


