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METHOD AND SYSTEM FOR PRESSURE TESTING DOWNHOLE TUBULAR
CONNECTIONS USING A REFERENCE PORT

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Application No. 14/575371, filed

on December 18, 2014, which is incorporated herein by reference in its entirety.

BACKGROUND

[0002] Hydrocarbon exploration and recovery systems, as well as CO; sequestration

systems, include one or more downhole strings that extend through a formation. The
downhole strings include multiple tubulars that are joined together and guided down a
wellbore. In certain cases, the tubulars may include various sensors that monitor various
wellbore and/or fluid parameters. In many cases, the sensors are connected to a control line
that extends uphole. The control line is typically passed to the sensor through a fluid tight
connection.

[0003] Typically, the connections are pressure tested to ensure that the connector is
sound. Generally, a pressure test of a connection may take anywhere from 40-90 minutes of
wait time to allow for pressures and temperatures to stabilize. Given the large number of
connections on a typical downhole string, pressure testing may have a considerable impact on
installation time. Increasing installation time results in mounting costs associated with
downhole activities. Accordingly, the hydrocarbon recovery and exploration industry, as
well as the CO; sequestration industry, would welcome advances in pressure testing

connections that reduce installation time.

SUMMARY

[0004] A method of pressure testing downhole tubular connections includes
connecting a pressure monitoring device to a test port on a downhole connector of a
downhole tool, connecting the pressure monitoring device to a reference port, pressurizing
the test port and the reference port, and monitoring for a pressure difference between the test
port and the reference port with the pressure monitoring device.

[0005] A downhole connector pressure testing system includes a pump, a pressure

monitoring device, a reference port operatively coupled to the pressure monitoring device
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through a first conduit, and a second conduit operatively coupled to the pressure monitoring
device, and a test port on the downhole connector.

[0006] A downhole system includes an uphole portion having a wellbore parameter
monitoring system, a downhole portion including a downhole string having at least one
downhole tool, at least one sensor arranged in the downhole tool, a wireline operatively
connecting the at least one sensor and the downhole parameter monitor, a downhole
connector operatively coupling the wireline to the downhole tool, and a downhole connector
pressure testing system for checking integrity of the downhole connector. The downhole
connector testing system includes a pump, a pressure monitoring device, a reference port
operatively coupled to the pressure monitoring device through a first conduit, and a second
conduit operatively coupled to the pressure monitoring device, and a test port on the

downhole connector.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Referring now to the drawings wherein like elements are numbered alike in
the several Figures:

[0008] FIG. 1 depicts a downhole system including a downhole connector and a
downhole connector pressure testing system, in accordance with an exemplary embodiment;

[0009] FIG. 2 depicts the downhole connector pressure testing system of FIG. 1;

[0010] FIG. 3 depicts a downhole connector pressure testing system, in accordance
with another aspect of an exemplary embodiment; and

[0011] FIG. 4 depicts a downhole connector pressure testing system, in accordance

with yet another aspect of an exemplary embodiment.

DETAILED DESCRIPTION

[0012] A downhole system, in accordance with an exemplary embodiment, is
indicated generally at 2, in FIG. 1. Downhole system 2 includes an uphole portion 4
operatively connected to a downhole portion 6. Uphole portion 4 may include pumps 8 that
aid in completion and/or extraction processes as well as a fluid storage portion 10. Fluid
storage portion 10 may contain a fluid that may be introduced into or removed from
downhole portion 6. Downhole portion 6 may include a downhole string 20 that extends into
a wellbore 21 formed in formation 22. Wellbore 21 may include a wellbore casing 23.

[0013] Downhole string 20 may include a number of connected downhole tools 24.

One or more of tools 24 may include one or more sensors 26. Sensors 26 are operatively

2
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connected to a wellbore parameter monitoring system 28 arranged uphole via a wireline 30.
Sensors 26 may detect various wellbore parameters such as temperature, pressure and/or
flow. Accordingly, sensors 26 may take on a variety of forms including fiber optics,
electrical, hydraulic, and the like. In accordance with an exemplary embodiment, a downhole
connector 34 operatively couples wireline 30 and sensor 26. Connector 34 provides a fluid
tight and pressure tight seal for sensor(s) 26.

[0014] In accordance with an aspect of an exemplary embodiment, connector 34
includes a test port 38 fluidically connected to an internal portion (not separately labeled)
housing sensor(s) 26. The internal portion includes a volume (also not separately labeled).
Connector 34 may also include a reference port 40 that may be connected to a downhole
connector pressure testing system 50 prior to being introduced downhole, as will be detailed
more fully below. Reference port 40 includes a reference volume (also not separately
labeled) substantially equal to that of the volume of the internal portion.

[0015] In accordance with an aspect of an exemplary embodiment illustrated in FIG.
2, downhole connector pressure testing system 50 includes a pressure monitoring device 60
that is coupled to test port 38 through a first conduit 64 and to reference port 40 through a
second conduit 66. First conduit 64 includes a first end 70, a second end 72 and an
intermediate portion 74 extending therebetween. First conduit 64 includes a first internal
volume (not separately labeled). Similarly, second conduit 66 includes a first end 78, a
second end 80 and an intermediate portion 82 extending therebetween. Second conduit 66
includes a second internal volume (also not separately labeled) that is substantially equal to
the first internal volume of first conduit 64. More specifically, first and second conduits 64
and 66 include substantially identical lengths (inclusive of portions within connector 34) and
thus include substantially equal internal volumes.

[0016] Downhole connector pressure testing system 50 also includes a pump 90
which, in the exemplary embodiment shown, is operatively connected to pressure monitoring
device 60. In operation, pump 90 introduces a fluid pressure into test port 38 and reference
port 40. The fluid pressure may be a positive pressure or a negative pressure (vacuum).
Once the fluid pressure reaches a selected hold pressure level, pressure monitoring device 60
monitors for any pressure differences between test port 38 and reference port 40. A pressure
difference that exceeds a selected threshold may indicate that connector 34 may not be
properly installed, or may be faulty in some way. By using a test port 38 and a reference port
40 each having substantially equal volumes, along with conduits 64 and 66 that also have

substantially equal volumes, there is no need to wait for pressures to stabilize and adjust to

3
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ambient conditions before testing may begin. Specifically, as all volumes are exposed to the
same environmental conditions, testing may begin as soon as the selected hold pressure level
has been reached. Thus, in contrast to single conduit systems which require a wait period as
long as ninety minutes or more to allow pressure to stabilize, the present invention may
perform a test in 15 minutes or less.

[0017] Reference will now follow to FIG. 3, wherein like reference numbers
represent corresponding parts in the respective views. In accordance with an aspect of an
exemplary embodiment, downhole connector pressure testing system 50 may include a
reference element 100 having a reference port 104. Reference element 100 may be employed
when downhole tool 24 includes a connector 108 having a test port 110 but no reference port.
In such cases, a reference element 100 is selected having a reference volume (not separately
labeled) that is similar to the test volume (also not separately labeled) in the connector 108.
In this manner, connector 108 may be tested without the need to wait for pressures to
stabilize and adjust for ambient conditions.

[0018] At this point, it should be understood that the exemplary embodiments
describe a method and system for testing downhole connector integrity without needing to
wait for pressures to stabilize and adjust for ambient conditions. In this manner, downhole
connectors may be tested and introduced downhole more quickly saving operational and
testing costs. It should also be understood that reference elements may be produced with
various reference volumes to accommodate downhole connectors of various sizes and
configurations. Further, it should be understood that multiple downhole connectors may be
tested simultancously. For example, as shown in FIG. 4, reference element 100 may be
fluidically coupled to a multi-connector pressure monitoring device 120 along with a plurality
of downhole connectors 108a-108e, each having an associated test port 110a-110e. In this
manner, testing time, as well as installation time, may be further reduced.

[0019] While one or more embodiments have been shown and described,
modifications and substitutions may be made thereto without departing from the spirit and
scope of the invention. Accordingly, it is to be understood that the present invention has been

described by way of illustrations and not limitation.
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CLAIMS:

1. A method of testing downhole tubular connections comprising:

connecting a pressure monitoring device (60) to a test port (38) on a downhole
connector (34) of a downhole tool (24);

connecting the pressure monitoring device (60) to a reference port; (40)

pressurizing the test port (38) and the reference port (40); and

monitoring for a pressure difference between the test port (38) and the reference port
(40) with the pressure monitoring device (60).

2. The method of claim 1, wherein connecting the pressure monitoring device
(60) to the test port (38) includes connecting a first conduit (64) having a first volume to the
test port (38) and connecting the pressure monitoring device (60) to the reference port (40)
includes connecting a second conduit (66) having a second volume to the reference port (40),
the second volume being substantially equal to the first volume.

3. The method of claim 1, wherein pressurizing the test port (38) and the
reference port (40) includes introducing a positive pressure to each of the test port (38) and
the reference port (40).

4. The method of claim 1, wherein connecting the pressure monitoring device
(60) to the reference port (40) includes connecting the pressure monitoring device (60) to a
reference port (40) integrally formed with one of the downhole connector (34) and the
downhole tool (24).

5. The method of claim 1, wherein connecting the pressure monitoring device
(60) to the reference port (40) includes connecting the pressure monitoring device (60) to a
reference port (40) arranged remote from the downhole connector (34).

6. The method of claim 1, wherein connecting the pressure monitoring device
(60) to test port (38) includes connecting the pressure monitoring device (60) to a plurality of
test ports associated with one or more downhole tools (24).

7. A downhole connector pressure testing system (50) comprising:

a pump (90);

a pressure monitoring device (60);

a reference port (40) operatively coupled to the pressure monitoring device (60)
through a first conduit (64); and

a second conduit (66) operatively coupled to the pressure monitoring device (60) and

a test port (40) on the downhole connector (34).



WO 2016/099765 PCT/US2015/061204

8. The downhole connector pressure testing system (50) according to claim 7,
wherein the reference port (40) is independent of the downhole connector (34).

9. The downhole connector pressure testing system (50) according to claim 7,
wherein the reference port (40) is integrated into the downhole connector (34).

10.  The downhole connector pressure testing system (50) according to claim 7,
wherein the first conduit (64) includes a first internal volume and the second conduit (66)
includes a second internal volume that is substantially equal to the first internal volume.

11. A downhole system (2) comprising:

an uphole portion (4) including a wellbore parameter monitoring system (28);

a downhole portion (6) including a downhole string (20) having at least one downhole
tool (24);

at least one sensor (26) arranged in the downhole tool (24);

a wireline (30) operatively connecting the at least one sensor (26) and the wellbore
parameter monitoring system (28);

a downhole connector (34) operatively coupling the wireline (30) to the downhole
tool (24); and

a downhole connector pressure testing system (50) for checking integrity of the
downhole connector (34), the downhole connector testing system (50) including:

a pump (90);

a pressure monitoring device (60);

a reference port (40) operatively coupled to the pressure monitoring device (60)
through a first conduit (64); and

a second conduit (66) operatively coupled to the pressure monitoring device (60) and
a test port (38) on the downhole connector (34).

12. The downhole system (2) according to claim 11, wherein the reference port
(40) is independent of the downhole connector (34).

13.  The downhole system (2) according to claim 11, wherein the reference port
(40) is integrated into the downhole connector (34).

14.  The downhole system (2) according to claim 11, wherein the first conduit (64)
includes a first internal volume and the second conduit (66) includes a second internal

volume that is substantially equal to the first internal volume.
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