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a non-limiting embodiment includes a lower section that includes a first tu-
bular having a first connection device at a top end thereof, and an upper sec-
tion that includes a second tubular that sealingly slides against the first tubu-
lar, a second connection device associated with the second tubular con-
figured to engage with the first connection device, and an expansion joint
above the second tubular.
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COMPLETION SYSTEMS INCLUDING AN EXPANSION JOINT AND A WET
CONNECT

CROSS REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of U.S. Application No. 14/079019, filed on

November 13, 2013, which is incorporated herein by reference in its entirety.

BACKGROUND
1. Field of the Disclosure

[0001] This disclosure relates generally to a completion system wherein a production
string for the production of hydrocarbons may include an expansion joint for accommodating
variations in the length of the production string and a wet connect.
2. Background of the Art

[0002] Wells or wellbores are drilled in subsurface formations for the production of
hydrocarbons (oil and gas). Modern wells can extend to great well depths, sometimes more
than 2,500 meters. Hydrocarbons are trapped in various traps in the subsurface formations at
different depths. The areas of the formation that contain the hydrocarbons are referred to as
reservoirs or hydrocarbon-bearing formations or production zones. The wellbore is lined with
a casing and the annulus between the casing and the wellbore is filled with cement.
Perforations are made through the casing and the formation to allow the hydrocarbons to flow
from the production zones into the wellbore. A production string is placed inside the casing to
lift the hydrocarbons from the wellbore to the surface. A production string typically includes
a lower completion section that includes various devices, such as sand screens, valves,
packers, etc. in front of each zone and an upper completion section that typically includes a
long tubing made by connecting or joining pipe sections, each about 30 feet in length. A liner
hanger is placed on top of the tubing to attach or hang the tubing inside the casing at a
selected location below the surface level. To deploy the production string, the lower
completion section is deployed in the wellbore. The upper completion section is then lowered
into the wellbore and attached to the top of the lower completion section. Operators
determine the length of the upper completion section needed to hang the liner hanger at the
selected location in the casing and to connect the upper completion section to the lower
completion section. For deep wellbores, the tubing length can exceed 1,500 meters (about

15,000 feet). Due to the weight of the tubing, play in the tubing joints and for the expansion
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of the tubing after installation, an expansion joint is provided in the tubing to accommodate
for such the tubing length changes.

[0003] The disclosure herein provides a completion system wherein a production
string includes a device that can accommodate relatively large tubing length variations during

deployment and an expansion joint for accommodating variations in length after deployment.

SUMMARY

[0004] In one aspect, a production string for use in a wellbore is disclosed that in a
non-limiting embodiment includes a lower section that includes a first tubular having a first
connection device at a top end thereof, and an upper section that includes a second tubular
that sealingly slides against the first tubular, a second connection device associated with the
second tubular configured to engage with the first connection device, and an expansion joint
above the second tubular.

[0005] In another aspect, a method of completing a well is disclosed that in one non-
limiting embodiment includes: providing a production string that includes a lower section
having a first tubular having a first connection device at a top end thereof; deploying the
lower section in the well; providing an upper section that includes a second tubular that
sealingly slides against the first tubular, a second connection device above the second tubular
configured to engage with the first connection device, and an expansion joint above the
second connection device; lowering the upper section to connect the first connection device
to the second connection device by sealingly sliding the second tubular against the first
tubular and; lowering the upper section after connecting the first connection device to the
second connection device using the expansion joint to set the upper section in the well.

[0006] Examples of the more important features of a well completion system are
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 given same numerals and wherein:
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FIG. 1 shows a production string wherein a lower section of the production string
containing a lower portion of a wet connect has been deployed in the wellbore and an upper

section of the production string is in the process of being deployed in the wellbore.

DETAILED DESCRIPTION OF THE DRAWINGS

[0008]FIG. 1 is a line diagram of a non-limiting embodiment of a production string or
production assembly 100 for deployment in a wellbore 101 formed in a formation 102. The
wellbore 101 is shown lined with a casing 104 that includes a landing 105 near the top of the
casing 101. A blow-out-preventor 107 is deployed above the mud line 109 over the casing
101 to prevent blow-outs as is well known in the art. The production string 100 includes a
lower string or completion section (also referred to herein as the “lower section™) 110 and an
upper completion string or upper completion section (also referred to herein as the “upper
section”) 130. The lower section 110 may include devices known in the art to facilitate the
production of hydrocarbons from the formation to the surface. Any suitable lower completion
system may be utilized for the purposes of this disclosure and is thus not shown in detail
herein. The lower completion section 110 is isolated from the upper completion section 140
by an isolation packer 114. The lower completion section 110 includes a tubular 112 that has
a polished bore receptacle (“PBR”) 120 at the top of the tubular and a wet connect carrier 122
having a lower wet connect 125 on top of the PBR 120. A control line (also referred to as the
“communication line” or “communication link) 128 is run from the wet connect 125 to a
circuit or control unit (not shown) in the lower completion section 110 for transmitting
signals between the control circuit and the lower wet connect 125.

[0009]The upper section 130 includes a tubular 132 that has a tubing hanger 134 at its
upper end. The tubing hanger 134 has a landing 135 that lands on or hangs on to the landing
105 in the casing 104 when the upper section 130 is deployed in the casing 101. The upper
section 130 contains an expansion joint (that may be a telescoping space out joint or TSOJ)
140 connected to the bottom end of the tubular 132. In one aspect, the expansion joint 140
includes a seal bore 142. The seal bore 142 is connected to a tubular 144 via a shear device
146, such as a shear pin. A seal 148 provides a seal between the seal bore 142 and the tubular
144. An upper wet connect carrier 160 having an upper wet connect 165 is connected to the
lower end of the tubular 144. In one aspect, a control line 150 may be run from the surface
along the tubular 132 and then along the seal bore 142 and then coiled around the tubular
144, as shown by coil 152. The communication line 150 terminates at the upper wet connect

165. The tubular 144 is then connected to mandrel 170 that has an upper seal 172, a flow port
3
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174 and a lower seal 176. As is known in the art, the casing 101 and the production string 100
are filled with a fluid, such as drilling fluid, to provide a hydrostatic pressure in the casing
greater that the formation pressure along the length of the wellbore to prevents the fluid from
the formation 104 to enter into the production string 100.

[0010]To connect the upper section 130 to the lower section and to connect the upper
wet connect 165 to the lower wet connect 125, the tubular 132 is lowered to cause the lower
seal 176 to engage with the PBR 120. When the lower seal 176 engages with the PBR 120, as
shown in FIG. 1, pressure inside the upper section 130 increases, which produces a spike in
the pressure measured at the surface. This enables an operator to know that the lower seal has
engaged with the PBR 120. To connect the upper wet connect 165 to the lower wet connect
125, the flow port 174 allows fluid circulation to clean the area between the upper wet
connect 165 and the lower wet connect 125. The upper section 130 is then lowered so that the
upper wet connect 165 mates with the lower wet connect 125. Mating of the upper and lower
wet connects 165 and 125 provides communication between the surface and the lower
completion section 110. Mating of the upper and lower wet connects 165 and 125 prevents
the upper section 130 to further move downward. The weight of the upper section 130 is not
sufficient to break the shear device 146. At this stage, the lower seal 176 is at a location 176a
and the upper seal 172 has engaged with the PBR as shown by location 172a. In addition, the
landing 135 of the tubing hanger 134 is still above the landing 105 of the casing 101. The
distance “D1” between the lower wet connect 125 and the upper wet connect 165 is selected
so that when the wet connects 125 and 165 mate, the landing 135 will remain above the
landing 105 by a known distance. The tubular 132 is then pushed downward to break the
shear device 142, which enables the seal bore 142 of the TSOJ 140 to move along the tubular
144 via the seal 146, which compresses the coil 152. The distance “D2” is greater than the
distance needed to place the landing 135 onto the landing 105 after breaking the shear device
144. The communication link containing the links 128 and 150 may include one or more
hydraulic lines, electrical lines (conductors), fiber optic lines and/or any other type of
communication links known in the art. Various types of wet connects are known in the art and
any suitable wet connect and communication link may be utilized for the purposes of this
disclosure.

[0011]Thus, in one non-limiting embodiment, the disclosure provides a completion
system wherein a production string includes a lower completion section and an upper
completion section. In one aspect, a lower wet connect carrier is placed at the top of a PBR

above the lower completion section. A first control line is run from the lower wet connect
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carrier through an isolation packer to the lower completion section. The upper completion
section includes an extended mandrel with two sets of seals (an upper seal set and a lower
seal set) below an upper wet connect carrier, with a flow port placed below the upper seal set.
When the upper completion section is lowered into the wellbore, the lower seal set engages
with the PBR and the pressure spike is read at the surface. The Flow Port allows for
circulation between the lower wet connect and the upper wet connect. The upper string is
then lowered so that the upper seal set engages with the PBR and the upper wet connect fully
mates (engages) with the lower wet connect. A TSOJ with a coiled control line is placed
above the upper connect carrier with a higher shear force than is required to mate the upper
wet connect with the lower wet connect. The TSOJ is sheared and moved downward to set
the liner hanger in the casing. The coil and the TSOJ allow for tube movement throughout the
life of the well.

[0012] A long production string can require the use of a long expansion joint to allow
for the make-up of a tubing hanger made by joining pipe sections and for additional 'play' in
the string, such as due to the weight of the tubing. The production string 100 provides a first
stroke (distance D1) via the mandrel to deploy the upper section 130 of the production string
100 (to connect the upper and lower wet connects) and a second stroke (distance D2) via the
telescopic expansion joint 140 to set the liner hanger 134 in the casing 101. The production
string 100 further provides coiled control lines (fiber optic, hydraulic, or electric) around the
telescopic member 144 to allow for the compression of the control line during deployment of
the production string 100 and for contraction and expansion of the production string 100
thereafter. Use of both a PBR and an expansion joint 140 allows for the full required stroke
without requiring control line coil to cover the distance. In one aspect, the first stroke may be
substantially greater than the second stroke. For a total stroke of 120 feet, in one embodiment,
the first stroke may be about 100 feet and the second stroke may be about 40, the
combination thereby providing sufficient safety margin for correctly landing the liner hanger
and also providing for the expansion of the production string over the life of the well.

[0013]The foregoing disclosure is directed to the certain exemplary embodiments and
methods. 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 production string for use in a wellbore, comprising:

a lower section that includes a first tubular having a first connection device at a top
end therecof; and

an upper section that includes:

a second tubular that sealingly slides against the first tubular;

a second connection device associated with the second tubular configured to engage
with the first connection device; and

an expansion joint above the second tubular.

2. The production string of claim 1, wherein the second tubular includes at least
two seals that are spaced apart from each other and configured to sealingly engage with the
first tubular.

3. The production string of claim 2, wherein a seal in the at least two seals is
positioned below the first connection device when the first and second connection devices
engage with each other.

4. The production string of claim 1 or 2, wherein the first connection device
includes a first part of a wet connect and the second connection device includes a second part
of the wet connect.

5. The production string of any of the claims claim 1-4, wherein the expansion
joint includes a telescoping device having a first member connected to a second member via a
shear device.

6. The production string of claim 5, wherein the first member sealingly slides
against the second member when the shear device is disengaged.

7. The production string of claim 6, wherein the upper section includes a first
communication link that runs from a surface location to the second connection device and is
coiled around the second member of the expansion joint.

8. The production string of claim 7, wherein the lower section includes a second
communication link that runs from the first connection device to location in the lower
section.

9. The production string of claim 1 further comprising a tubing having a liner
hanger at a first end thereof and wherein the expansion joint is connected to second end of the

tubing.
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10. A production string for use in a wellbore, comprising:

a lower section that includes a lower wet connect on a top end of a first tubular and a
first communication link that runs from the lower wet connect to a selected location in the
lower section; and

an upper section that includes:

a tubing;

an expansion joint attached to a bottom end of the tubing, the expansion joint
including a telescoping device having a telescoping member configured to slide against a
second tubular member, wherein the telescoping member is restrained from sliding against
the second tubular member by a shear device;

an upper wet connect below the expansion joint;

a mandrel below the upper wet connect, wherein the mandrel is configured to
sealingly slide against the first tubular; and

a second communication link that runs from a selected location above the expansion
joint to the upper wet connect, wherein a portion of the second communication link is coiled
around the telescoping member.

11.  The production string of claim 10, wherein:

the tubing includes a liner hanger at a top end of the tubing and a first landing for
placement on a second landing in a casing in the wellbore;

the mandrel includes a lower seal and an upper seal; and wherein

the liner hanger positions above a blow-out-preventor on the wellbore when the lower
seal engages with the first tubular; and

the liner hanger positions below the blow-out-preventor when the upper wet connect
mates with the lower wet connect and before placement of the first landing onto the second
landing.

12. A method of completing a well, comprising:

providing a production string that includes a lower section having a first tubular
having a first connection device at a top end thereof;

deploying the lower section in the well;

providing an upper section that includes a second tubular that sealingly slides against
the first tubular, a second connection device above the second tubular configured to engage
with the first connection device, and an expansion joint above the second connection device;

lowering the upper section to connect the first connection device to the second

connection device by sealingly sliding the second tubular against the first tubular and;

7
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lowering the upper section after connecting the first connection device to the second
connection device using the expansion joint to set the upper section in the well.

13. The method of claim 12, wherein the first connection device and the second
connection device each is a wet connect.

14.  The method of claim 12 or 13 further comprising:

running a first communication link from the first connection device to a location in
the lower section; and

running a second communication link from the second connection device to a location
above the expansion joint.

15.  The method of claim any of the claims 12-14, wherein the production string
further comprises a mandrel having a port that provides fluid communication between the
first connection device and the second connection device when the second tubular is in a

sealing arrangement with the first tubular.
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