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MULTIZONE RETRIEVAL SYSTEM AND METHOD

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of U.S. Application No. 14/508750, filed on
October 7, 2014, which claims the benefit of U.S. Application No. 14/201394, filed on March

7, 2014, which are incorporated herein by reference in their entirety.

BACKGROUND
1. Field of the Disclosure

[0001] This disclosure relates generally to multi-zone completion apparatus and
methods for production of hydrocarbons from subsurface formations.
2. Background of the Art

[0002] For fracturing, gravel packing and production from a multi-zone well, a
completion assembly containing an outer assembly and an inner assembly are used to
perform treatment operations, including fracturing and gravel packing (frac/pack or
frac/packing ) and flooding or injection operations in each zone before producing the
hydrocarbons (oil and gas) from such zones. The outer assembly includes a top packer, a
bottom packer and an isolation packer for each zone. To treat a particular zone, such zone is
isolated from other zones by setting the packers. A cross-over (also referred to as frac port) in
the inner assembly is aligned with a flow port in the outer assembly. A treatment fluid
(typically a mixture of water, proppant and additives) is supplied under pressure into the inner
string, which treatment fluid flows from the frac port to the formation via the flow port. At
times the proppant packed around the frac port can cause the inner string to become stuck in
the outer string. To remove the outer string, the inner string is cut off at or above the stuck
location. The outer string is then retrieved.

[0003] The present disclosure provides apparatus and method for installing and

retrieving a multi-zone completion assembly in wellbores.

SUMMARY

[0004] In one aspect, an apparatus for use in a wellbore is disclosed that in one non-
limiting embodiment includes an outer assembly that further includes an isolation packer
corresponding to cach of a plurality of zones along the wellbore, wherein each isolation
packer is configured to be set in the wellbore, a release module associated with cach isolation
packer to release the associated isolation packer after such isolation packer has been set in the

1
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welibore, and a disconnect module below cach isolation packer that 18 armed using a first
force and activated using a second force.

[0005] In another aspect, a method of deploying a retrievable complction assembly in
a roubti-zone well s disclosed that 1 ouve non-limaiting embodiment includes: placing an outer
assembly and an inner assembly in a multi-rone wellbore, wherein the outer assembly
includes: an isolation packer corresponding to each zone; a release module associated with
cach isolation packer to release its associated isolation packer when the outer string is pulled;
and a disconnect module below cach isolation packer that is v armed using a first and
activated using a scoond force, wherein the outer string, when pulled upward, will disconnect
at an uppermost disconnect raodule that has been armed and activated; sctting cach isolation
packer; arming each disconnect module; and activating a selected disconnect module to allow
for scparation of the outer string at the selected activated disconnect module to permit
removal of the outer assembly froma the wellbore at such activated disconnect module.

[0006] Examples of the more important features of a well completion system and
methods have been summarized rather broadly in order that the detailed description thereof
that follows may be better understood, and in order that the contributions to the art may be
appreciated. There are, of course, additional features that will be described hereinafter and

which will form the subject of the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]For a detailed understanding of the apparatus and methods disclosed herein,
reference should be made to the accompanying drawings and the detailed description thereof,
wherein like elements are generally represented by same numerals and wherein:

FIG. 1 shows a multi-zone wellbore system including a completion assembly that
includes a number of disconnect modules for retrieving the completion assembly from the
wellbore, according to one embodiment of the disclosure; and

FIG. 2 shows the assembly of FIG. 1 configured to perform a treatment operation and

retrieval of the completion assembly above the completed zone in a single trip.

DETAILED DESCRIPTION OF THE DRAWINGS

[0008]FIG. 1 shows a wellbore system 100 that includes a multi-zone wellbore 101
formed in formation 102 for performing a treatment operation therein, such as fracturing the
formation (also referred to herein as fracing or fracking), fracking and gravel packing (frac-

pack or frac-packing), flooding, etc. The wellbore 101 is lined with a casing 104, such as a
2
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string of jointed metal pipes sections, known in the art. The space or annulus 103 between the
casing 104 and the wellbore 101 is filled with cement 106. The formation 102 is shown to
include multiple zones Z1-Zn that may be fractured or treated for the production of
hydrocarbons therefrom. Each such zone is shown to include perforations that extend through
the casing 104 and cement 106 to a certain depth in the formation 102. In FIG. 1, Zone Z1
includes perforations 108a, Zone Z2 includes perforations 108b, and Zone Zn includes
perforations 108n. The perforations in each zone provide fluid passage from inside 104a of
the casing 104 to the formation for supplying a treatment for treating each zone and to allow
formation fluid 150 to flow from the formation 120 to the inside 104a of the casing 104. The
wellbore 101 includes a sump packer 109 proximate to the bottom 101a of the wellbore 101.
The sump packer 109 is typically deployed after installing casing 104 and cementing the
wellbore 101. The wellbore 101 typically is filled with a fluid 152, such as drilling fluid, that
provides a hydrostatic pressure sufficient to prevent the formation fluid 150 from entering the
interior 104a of the casing 104.

[0009]Still referring to FIG. 1, to treat the zones Z1-Zn, a system assembly 110 (also
referred to as the “completion assembly’) that includes an outer assembly or outer string 120
and an inner assembly or inner string 160 (also referred to as the “service string” or “service
assembly”) are placed or deployed inside the casing 104. In one non-limiting embodiment,
the outer string 120 includes a number of devices associated with or corresponding to each of
the zones Z1-Zn for performing the treatment operations. In one non-limiting embodiment,
the outer string 120 includes a lower packer 123 proximate to the bottom 120a of the outer
string 120. The outer string 120 further includes an isolation packer for each zone, such as
packer 124a for zone Z1, packer 124b for zone Z2 and packer 124n for zone Zn. The lower
packer 123 isolates the sump packer 109 from hydraulic pressure exerted in the outer string
120 during fracturing and sand packing of the production zones Z1-Zn. In some cases, the
sump packer 109 may be utilized as the lower packer 123. In one non-limiting embodiment,
some or all isolation packers 124a-124n may be configured to be deployed at the same time
or substantially at the same time. The packers 124a-124n may be configured to be deployed
by any mechanism known in the art, including, but not limited to, hydraulically, power
charge, mechanically and electrically. Similarly, packer 123 may be configured to be
deployed with the isolation packers or independently, hydraulically, mechanically or by
another mechanism. A release module may be provided for each packer to release or
deactivate its associated packer after it has been set or activated. In system 100, release

module 126a is associated with packer 124a, release module 126b with packer 124b and
3
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release module 126n with packer 124n. In one embodiment, the release module may be
placed above its associated packer. In another embodiment, the release module may be
integrated with its associated packer. In yet another embodiment, one or more release
modules may include an expansion device or joint or mechanism to enable the release module
to expand and contract in the wellbore. The packers may be released or deactivated via
release modules mechanically or by any other means available in the art. In operation, packer
124a when deployed or activated will isolate zone Z1 from the remaining zones, packers

124a and 124b will isolate zone Z2 and packers 124n-1 and 124n will isolate zone Zn. In one
aspect all packers may be configured to be hydraulically set or activated when the pressure in
the wellbore exceeds a selected threshold. In another aspect, packers 123 and 124n may be
configured to be set at a pressure different from the pressure for the remaining packers. In one
embodiment, packers 123 and 124n may be set before setting the remaining packers.

[0010]Still referring to FIG. 1, the outer assembly 120 further includes a sand screen
placed adjacent to each zone. For example, screen S1 placed adjacent to zone Z1, screen S2
adjacent zone Z2 and screen Sn adjacent to zone Zn. In one non-limiting embodiment, cach
screen S1-Sn may be made by serially connecting two or more screen sections with
interconnecting connection members, wherein the interconnections provide axial fluid
communication between the adjacent screen sections. The outer string 120 further includes a
fluid flow device, such as a sliding sleeve valve (also referred to herein as the “slurry outlet”
or “frac sleeve”) to supply a fluid 152 from the inner string 160 to the formation 102 via
perforations. FIG. 1 shows a frac sleeve 140a below packer 124a for zone Z1, frac sleeve
140b for zone Z2 below packer 124b and frac sleeve 140n below packer 124n for zone Zn.
Another fluid flow device, such a sleeve valve (also referred to herein as monitoring valve) is
provided for each zone to allow formation fluid 150 to flow from the formation 120 to inside
120b of the outer assembly 120. FIG. 1 shows a monitoring valve 144a for zone Z1, valve
144b for zone Z2 and valve 144n for zone Zn. In FIG. 1 all frac sleeves 140a-140n and
monitoring valves 144a-144n are shown closed. Each frac sleeve and monitoring valve may
be configured to be independently opened and closed mechanically or by another means
available in the art.

[0011]Still referring to FIG. 1, the outer string 120 further includes a disconnect
module corresponding to each zone. In FIG. 1, disconnect module 170a is shown placed
below frac sleeve 140a, disconnect module 170b below frac sleeve 140b and disconnect
module 170n below frac sleeve 140n. In another embodiment, the disconnect module may be

placed at any other suitable location, such as between the packer and frac sleeve. In one
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embodiment, any disconnect module (170-170n) may include an expansion joint and
disconnect device. A module containing an expansion joint and a disconnect device is
disclosed in United States Patent Application Serial No. 14/201,394, filed on March 7, 2014,
(the ‘394 Application”), assigned to the assignee of the present application, which is
incorporated in entirety herein by reference. In another embodiment, any disconnect module
(170a-170n) may include only a disconnect device. Any other suitable disconnect module or
device available in the art may be utilized for the purpose of this disclosure. In one aspect, a
disconnect module causes the outer assembly to separate when a member therein has moved a
selected distance. In one configuration, the disconnect module may be hydraulically armed
and mechanically activated, such as described in the ‘394 Application. A feature of the
disconnect module of the ‘394 Application disconnect module is that it includes a release
device and a lock device inside a, wherein the lock device prevents shifting of the release
device until the lock device is moved to an unlocked position by application of a first force to
the lock device. The release device is movable to a released position by application of a
second force after the lock device has been moved to the unlocked position. The lock device
separates when the release device has moved a selected distance. Another feature of the 394
Application disconnect module is that it is hydraulically armed when a pressure above a
threshold value is applied thereto but remains inactive or deactivated until mechanically
activated. Such disconnect modules may be armed or initiated hydraulically at the same time
or substantially at the same time and then each such module may be independently activated
mechanically. Another feature of such a disconnect module is that when such a module is
pulled upward mechanically, it expands or moves a certain distance and then separates into
two portions or sections, thereby enabling the portion or section of the outer assembly above
the separation point to be pulled upward or uphole and thus from the wellbore. In other
aspects, the disconnect modules 170a-170n may be hydraulically armed and hydraulically
activated using different pressures (forces), mechanically armed and mechanically activated,
hydraulically armed and mechanically activated or mechanically armed and hydraulically
activated. Thus, in one aspect, if any of the disconnect modules has been armed but not
activated, it will not allow the outer assembly to separate at that disconnect module. If,
however, a disconnect module is armed and activated, pulling the outer assembly will cause it
to separate at such disconnect module. Therefore, if two or more disconnect modules have
been armed and activated, pulling the outer assembly 120 will cause the outer string 120 to
separate at the uppermost disconnect module that has been armed and activated. In another

embodiment, a disconnect module may include a shear device, such as a shear pin or shear
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screw, which is sheared when the outer assembly 120 is pulled upward. This may require
additional pull force compared to the force required to move the outer assembly further,
which also may provide an indication to an operator about the separation of the outer
assembly. In another embodiment, any disconnect module may include dogs that enable
separation when upward pull force or load exceeds a certain threshold. Such devices are
known in the art and are thus not described in detail herein. Additionally, the disconnect
modules 170a-170n may be configured to include a seal device, including but not limited to,
a scal or a seal surfaces remains in the wellbore once the disconnect module has separated.
After a section of the outer assembly has been removed at such a disconnect, another or new
outer assembly that includes a seal device (surface or seal interface) may then run into the
wellbore to interface with seal device of the disconnect module left behind in the wellbore so
that the zones corresponding to the new outer assembly may be treated in the manner
described herein.

[0012]Still referring to FIG. 1, in one non-limiting embodiment, the inner assembly
160 includes an opening shifting tool 162 configured to open devices such as the monitoring
valves 144a-144n and frac sleeves 140a-140n, and a closing shifting tool 164 to close such
devices. The inner string 160 also includes an up-strain locating tool 168 for locating specific
location on the outer string 120, such as locations 192a-192n respectively corresponding to
zones Z1-Zn, and a set down tool 169 for setting the inner string 160 at any of the set down
locations 190a-190n respectively corresponding to zones Z1-Zn for performing treatment
operations. The inner string 160 further includes a plug 172 above the locating tool 169,
which prevents fluid communication between the space 172a above the plug 172 and space
172b below the plug 172. The inner string 160 further includes a crossover tool 174 (also
referred to herein as the “frac port”) for providing a fluid path 175 between the inner string
160 and the outer string 120. In one aspect, the frac port 174 also includes flow passages 176
therethrough, which passages provide fluid communication between space 172b and 172¢. In
practice, the outer assembly 120 and the inner assembly 160 are run into the wellbore 101
with: all packers 123, 124a-124n deactivated; all release modules 126a-126n deactivated; all
frac sleeves 140a-140n closed; all monitoring valves 144a-144n closed; and all disconnect
modules 170a-170n unarmed and deactivated. The lower end 120c of the outer assembly 120
is stabbed into the sump packer 109 to provide a seal. At this stage, the opening device 162 is
below the monitoring valve 144a of the lowermost section of 121a of the outer string 120. In

this position, the wellbore is ready for a treatment operation.
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[0013]To perform a treatment operation in a particular zone, for example zone Z1,
lower packer 123 and upper packer 124n are set or deployed. Setting the upper packer 124n
and lower packer 123 anchors the outer string 120 inside the casing 104. In one embodiment,
the remaining packers 124a, 124b, etc. are then set to isolate each zone from the other zones.
In one embodiment, packers 124a-124n may be set by applying a fluid pressure inside the
outer assembly 120 that exceeds a threshold or by any other mechanism. In one embodiment,
such packers may be set using a common pressure at the same or substantially the same time.
In one embodiment, the same hydraulic pressure may be used to arm each of the disconnect
modules 170a-170n. At this stage, all disconnect modules 170a-170n are armed but not
activated. Therefore, if the outer string is pulled, each of the release modules 126a-126n,
starting with the uppermost release module 126n, will sequentially release or deactivate its
associated packer and enable the entire outer string 120 to be pulled up or removed from the
wellbore 101.

[0014]Referring now to FIGS. 1 and 2, to perform a treatment operation in a
particular zone, for example the lowermost zone Z1, the inner string 160 is manipulated
(moved up and down as needed) to open the monitoring valve 144a and the frac sleeve 140a.
The inner assembly 160 is further manipulated to locate the locating profile 192a and to then
set the set down tool 169 at the set down profile 190a so that the frac port 174 is aligned with
the frac sleeve 140, which is open, as shown in FIG. 2. Seals 244a and 244b are activated to
secal a section 272 around the frac sleeve 140a. A treatment fluid 252, such as slurry (which
may include water, proppant and additives) supplied from the surface under pressure will
flow to the perforation via the frac port 174 and the frac sleeve 140a as shown by arrows 262.
In some cases, the inner string 160 may become stuck inside the outer string 120 due to
excessive accumulation of the proppant or other reasons. It then may be desirable to remove
as much of the outer assembly 120 as possible in a single operation or trip.

[0015]In the system shown in FIG. 2, if the inner assembly 160 is stuck, the inner
assembly may first be cut at a suitable location and removed. In one non-limiting
embodiment, the inner string may include a weak link or point 161 to enable breaking of the
inner assembly 160 at such weak link. Then pulling the outer assembly 120 upward will
cause the uppermost release module 126n to release or deactivate the uppermost packer 120n,
allowing the pull load on the outer string 120 to act on the next lower release module to
release its associated packer and so on to release all packers in a sequential order, except any
packer that is below the stuck point. Thus, in the example of FIG. 2, all packers 124a-124n

will be released when the string 120 is pulled upward because none of the disconnect
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modules, except module 170a, has been activated. Packer 123 will not be released as it is
below the disconnect module 170a. Pulling upward the outer string 120 further will cause the
disconnect module 170a to separate and allow pulling of the upper portion 125a of the outer
assembly 120 from the wellbore 101, while leaving the lower portion 125b of the outer string
120 to remain in the wellbore 101. If the treatment had also been performed in zone Z2, then
both disconnect modules 170a and 170b would have been activated. In such a case, the
portion of the outer string 120 above the uppermost disconnect module (in this example
170b) that has been activated will be removed in a single operation or single trip.
[0016]Thus, in various aspects, as discussed above in reference to FIGS. 1 and 2,
running in and retrieval of a completion assembly 110 in a wellbore is disclosed. In one
aspect, the outer assembly 120 may include a disconnect module corresponding to each
section of a multi-zone system to facilitate retrieval of the outer assembly 120 from the
wellbore 101 when the inner assembly 160 becomes stuck for any other reason. In one non-
limiting embodiment, one or more of the disconnect modules (170a-170n) may contain a
disconnect device or a combination of a disconnect device and an expansion joint. The
disconnect modules (170a-170n) may be hydraulically armed or locked at the same time and
mechanically released individually or independently by the inner assembly 160. A disconnect
module will not disconnect unless activated. Pulling of the outer assembly 120 will cause the
outer assembly to separate at the top most disconnect modules that has been armed and
activated. An isolation packer may be released from its set positions by an associated release
module when the outer string is pulled upward. In another aspect, the packer release module
may also function as an expansion joint and when it reaches the end of its stroke, it will
release its associated packer. Before treating a selected zone, the disconnect module below
the isolation packer for that zone is activated. This allows that particular disconnect module
to function as an expansion joint. If a retrieval of the outer assembly 120 is performed by
pulling it upward, the uppermost isolation packer 124n will be released first. Continued
pulling of the outer assembly 120 will pull through the deactivated disconnect module below
the uppermost packer 124n. This pull load will continue to the top of the packer release
module above the uppermost disconnect module that has been activated. Continued pulling of
the outer assembly 120 will separate the outer assembly 120 from uppermost disconnect
module that has been activated. In general, during a frac-pack operation, the inner assembly
160 is most likely to be stuck directly below the isolation packer. Therefore, placing the
disconnect module below the packer and the lock mechanism in the expansion joint of the

disconnect module (i.e., armed but not activated aspect) enables removal of the outer string
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120 from below such isolation packers. The hydraulically arming and mechanically activating
of the disconnect modules enable running of the inner assembly 160 through the outer
assembly 120 on the rig floor without prematurely activating any of the disconnect modules
(170a-170n). Also, the expansion joints in the disconnect module, such as described in the
‘394 Application, the expansion joints operate to absorb contraction of the outer assembly
120 due to cooling of the outer assembly during treatment operations because the treatment
fluid is typically cooler than the fluid in the formation. In other aspects, isolation packers
124a-124n may be set sequentially. In addition, the release modules 126a-126n may include a
feature that allows for selectively disconnecting above a packer instead of releasing it, such
as by rotating the outer assembly prior to actually releasing a particular packer with the
release module. This step allows the packer to remain in place and thus retrieval of the inner
assembly when it is not stuck. This also allows the retrieval of the outer assembly above the
selected packer. The disconnect module may also allow other operations, such as cutting
operations.

[0017] The foregoing disclosure is directed to certain exemplary embodiments and
methods of the present disclosure. Various modifications will be apparent to those skilled in
the art. It is intended that all such modifications within the scope of the appended claims be
embraced by the foregoing disclosure. The words "comprising” and "comprises" as used in
the claims are to be interpreted to mean "including but not limited to". Also, the abstract is

not to be used to limit the scope of the claims.
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CLAIMS

1. A completion assembly for use in a wellbore, comprising:

an outer assembly for placeraent in the wellbore, the outer assembly including:

an isolation packer corresponding to cach of a plurality of zones along the wellbore,
wherein cach isolation packer is configured to be set in the wellbore;

a release module associated with each 1solation packer to release its associated
isplation packer after such isolation packer has been set m the wellbore; and

a disconnect rodule below cach isolation packer that is armed using a first force and
activated using a second force.

2. The completion asscrably of clairn 1, wherein at least one of the disconnect
medules is configured to be activated independently.

3. The completion assembly of claim 1, wherein the first force and the second
force are selected from a group cousisting of: a hydraulic first force and a hydraulic second
force; a mechanical first force and a mechanical second force; and a hydraulic force for one
of the first force and the second force and a voechanical force for the other of the first force
and the second force.

4. The completion assembly of claim 1, wherein the outer asserably, when pulied
upward, will disconnect at an uppermost disconnect module in the outer assembly that has
been activated.

5. The completion asserably of claira 1, wheremn at least one disconnect module
includes an expansion joint that scparates afier the cxpansion joint has traveled a selected
distance, thereby enabling the outer string to separate at such disconnect module.

6. The completion assembly of claim 5, wherein the at least one disconnect
rodule includes a shearing device that shears when the expansion joint travels the sclected
distance.

7. The corapletion assembly of claim 5, wherein the at least one disconmect
module includes a first seal device that remains in the wellbore after a portion of the outer
assembly has been separated at such disconnect module, wherein the first seal device allows
creating of a seal between the first seal device and a second seal device run mto the wellbore.

8. The completion assemibly of claim 1, wherein at least one release module
further nclades an expansion joint.

8. The completion assembly of claim 1, wherein at least one release module is

mtegrated into its associated packer.
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10. The completion assembly of claim 1 further comprising:

an inner assembly movable in the outer assembly that includes an activation tool to
mdependently and activate cach disconnect module.

11, The completion assembly of claim 10, wherein the mner assembly is
configured to be st in the outer assembly to align a crossover port in the inner assembly with
a flow port corresponding to cach zove 1 the outer assembly to supply a treatment fluid to
each such flow port.

12, The completion assembly of claim 1, wherein cach isolation packer and
disconnect module is configured to be armed when the wellbore is subjected to a pressure
above a threshold pressure.

13, The completion assembly of claim 1, wherein when the outer string is pulied
upward: the release modules sequentially release their associated isolation packers; and the
outer string s disconnected at the uppermost discounect module that has beeo activated.

4. A method of placing a retricvable completion assembly in a nulti-zone
welibore, the method comprising:

placing a completion assembly that includes an outer assembly and an inner assembly
in the multi-zone wellbore, wherein the outer assembly mcludes: an isolation packer
corresponding to cach zone; a release module associated with each isolation packer to release
its associated wsolation packer; and a disconnect module below cach isolation packer that
arroed using & first force and activated using a secoud force, wherein the outer string when
pulied upward will disconnect at an uppermost disconnect module that has been armed and
activated,;

setting at least one isolation packer corresponding fo at least one selected zone;

arming the disconnect module below the at least one set packer; and

activating the disconnect module below the at least one set packer to allow for
separation of the outer assembly at the activated disconnect module.

15.  The method of claim 14, wherein the outer string includes a flow port
corresponding to cach zone and the inner assembly includes a frac port for supplying a
treatrocot fluid to cach of the flow ports, wheren the method further comprises:

Isolating an arca around the flow port corresponding to the selected zone;

opening the flow port corresponding to the selected zone; and

supplying the treatment fluid to the selected zone via the frac port and the flow port

corresponding to the selected zone.
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16. The method of claim 15 further comprising:

pulling the outer string to cause the outer string to separate at the activated disconnect;
and

removing the outer string from the wellbore.

17. The method of claim 14, wherein at least one disconnect module includes an
expansion joint that expands afer the disconnect module bas been armed and separates after a
selected travel after it has been activated.

18, The method of claim 13, the method further comprises:

hydraulically setting all isolation packers;

hydraulically arming all disconnect modules; and

treating the at least one selected zone.

19, The method of claim 14, wherein the inner assembly is movabie in the outer
assernbly and includes an activation tool configured to activate each disconnect modale.

20.  The method of claim 14, wherein when the outer string is pulied upward, the
release modules sequentially release their associated solation packers and enable the an
upper portion of the outer assembly to disconnect from the remaining portion of the outer
asscrnbly at an uppermost disconnect module that has been activated to allow the outer string

to be pulled from the wellbore.

12



WO 2015/134253 PCT/US2015/017515

BLe B 1 B B B 3

126n—
\\ 0

ook
Py
S
!
£,
{
sooncke
P
[
&




WO 2015/134253 PCT/US2015/017515

1260~

120~ |

2728~
2443 '
175 =
P 111402
174" 244 “1—190a ?/1253
169 /
168
4708 i\‘EZSb
AN
=5 ||~ 144a




International application No.

A A AR
INTERNATIONAL SEARCH REPORT PCT/US2015/017515

A. CLASSIFICATION OF SUBJECT MATTER
E21B 33/12(2006.01)i, E21B 23/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
E21B 33/12; E21B 34/06; E21B 33/138; E21B 43/00; E21B 31/12; E21B 33/13; E21B 43/11; E21B 23/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: multizone, retrieval system, completion assembly, isolation packer, release module,
and disconnect module

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2011-0186286 A1 (ALLEN) 04 August 2011 1-2,4,9-10,13-14
See paragraphs [0009], [0014]-[0017] and figures 1, 4. ,19-20
A 3,5-8,11-12,15-18
A US 2011-0146988 A1 (MCGLOTHEN) 23 June 2011 1-20
See paragraphs [0030]-[0037] and figures 2-5.
A US 5341880 A (THORSTENSEN et al.) 30 August 1994 1-20
See column 3, line 66 — column 5, line 22 and figures 2A-2B.
A US 2012-0085548 A1 (FLECKENSTEIN et al.) 12 April 2012 1-20
See paragraphs [0072]-[0079] and figures 1-5.
A WO 2012-162792 Al (PACKERS PLUS ENERGY SERVICES INC.) 06 December 2012 1-20
See page 9, line 13 - page 14, line 6 and figures 2A-2D.

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:

"A" document defining the general state of the art which is not considered
to be of particular relevance

carlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later
than the priority date claimed

i

K

nQr

npr

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

document member of the same patent family

'

myn

ng"

Date of the actual completion of the international search
08 June 2015 (08.06.2015)

Date of mailing of the international search report

08 June 2015 (08.06.2015)

Name and mailing address of the [SA/KR
International Application Division
¢ Korean Intellectual Property Office
189 Cheongsa-1o, Seo-gu, Dagjeon Metropolitan City, 302-701,
Republic of Korea

Facsimile No, +82-42-472-7140

Authorized officer \‘\\«\\“.“‘\\\\
& R

PARK, Tae Wook

Telephone No. +82-42-481-3405

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2015/017515
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2011-0186286 Al 04/08/2011 US 8403064 B2 26/03/2013
WO 2011-097245 Al 11/08/2011
US 2011-0146988 Al 23/06/2011 US 8316954 B2 27/11/2012
US 5341880 A 30/08/1994 EP 0634561 Al 18/01/1995
US 2012-0085548 Al 12/04/2012 US 8991505 B2 31/03/2015
WO 2012-048144 A2 12/04/2012
WO 2012-048144 A3 14/06/2012
WO 2012-162792 Al 06/12/2012 CA 2836629 Al 06/12/2012
EP 2737167 Al 04/06/2014
US 2014-0076560 Al 20/03/2014

Form PCT/ISA/210 (patent family annex) (January 2015)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - wo-search-report
	Page 18 - wo-search-report

