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A pipeline leak detection system, includes, In combination, a pipeline; pressure sensors positioned at regular spaced intervals along
the pipeline to monitor pressure within the pipeline; and a monitoring station receiving data from the pressure sensors. The
monitoring station establishes a normal pressure profile of relative pressures recorded by the pressure sensors along the pipeline in
the absence of a leak and issues an alarm should one of the pressure sensors provide data which is uncharacteristic of the normal
pressure profile, indicating a leak in the vicinity of the one pressure sensor.
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ABSTRACT OF THE DISCLOSURE
A pipeline leak detection system, includes, in combination, a pipeline; pressure
sensors positioned at regular spaced intervals along the pipeline to monitor pressure within
the pipeline; and a monitoring station receiving data from the pressure sensors. The
monitoring station establishes a normal pressure profile of relative pressures recorded by the
pressure sensors along the pipeline in the absence of a leak and issues an alarm should one of

the pressure sensors provide data which is uncharacteristic of the normal pressure profile,

indicating a leak in the vicinity of the one pressure sensor.
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TITLE:

Pipeline leak detection system

FIELD

The present invention relates to a system that will detect leaks in pipelines carrying
fluids.

BACKGROUND

The present invention was developed for use in pipelines carrying oil, but may have
application to pipelines carrying other fluids. Pipelines carrying oil are often hundreds of
kilometres in length. When a leak occurs it is important that persons maintaining the
pipelines are immediately made aware of the fact that there is a leak and where the leak is

situated along the length of the pipeline.

SUMMARY

According to one aspect, there is provided a method of detecting and locating leaks in
a pipeline, comprising in combination: positioning pressure sensors at regular spaced intervals
along a pipeline, the pressure sensors monitoring pressure within the pipeline; establishing a
normal pressure profile of relative pressures recorded by the pressure sensors along the
pipeline in the absence of a leak; and monitoring the pressure sensors for a change occurring
in one of the pressure sensors which is uncharacteristic of the normal pressure profile,

indicating of a leak in a vicinity of the one pressure sensor.

According to another aspect, there is provided a pipeline leak detection system,
comprising in combination: a pipeline; pressure sensors positioned at regular spaced intervals
along the pipeline to monitor pressure within the pipeline; and a monitoring station receiving
data from the pressure sensors. The monitoring station establishes a normal pressure profile
of relative pressures recorded by the pressure sensors along the pipeline in the absence of a
leak and issues an alarm should one of the pressure sensors provide data which is

uncharacteristic of the normal pressure profile, indicating a leak in the vicinity of the one

pressure sensor.
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BRIEF DESCRIPTION OF THE DRAWINGS

These and other features will become more apparent from the following description in
which reference is made to the appended drawings, the drawings are for the purpose of
illustration only and are not intended to in any way limit the scope of the invention to the
particular embodiment or embodiments shown, wherein:

FIG. 1 is a schematic of a pipeline leak detection system.

FIG. 2 is a side elevation view of a housing for a pressure sensor.

FIG. 3 is a partially transparent exploded side elevation view of a housing for a
pressure Sensor.

FIG. 4 1s an end elevation view of a housing for a pressure sensor.

DETAILED DESCRIPTION
A pipeline leak detection system generally identified by reference numeral 10, will
now be described with reference to FIG. 1 through 4.

Structure and Relationship of Parts:

Referring to FIG. 1, pipeline leak detection system 10 includes a pipeline 12, and
pressure sensors 14 positioned at regular spaced intervals along pipeline 12 to monitor
pressure within pipeline 12. Pressure sensors 14 are preferably sufficiently sensitive to detect
small changes in pressure. A monitoring station 16 receives data from pressure sensors 14,

and establishes a normal pressure profile of relative pressures recorded by pressure sensors 14

along pipeline 12 in the absence of a leak. An alarm is issued if one of the pressure sensors
14 provides data which is uncharacteristic of the normal pressure profile, which indicates a
leak in the vicinity of the pressure sensor 14. Data is transmitted to monitoring station 16 via

a communications link, such as a wireless transmitter 17.

The system uses small changes in pressure to determine the presence of a leak. Since
the readings of pressure sensors 14 will depend on the temperature, to improve accuracy of
the normal pressure profile at difterent ambient temperatures, the pressure sensors are
maintained at a common temperature. In the depicted embodiment, fluid in the pipeline is
used to bring all of the pressure sensors to the temperature of the fluid in the pipeline. Other

means of maintaining a common temperature will be apparent to those skilled in the art.
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Referring to FIG. 3, each pressure sensor 14 has an associated temperature sensor 18 to

ensure that this condition is met.

Referring to FIG.3, a protective barrier, such as a bladder 20, is provided to protect
each sensor 14 from contamination by the fluid carried within the pipeline. As depicted,
bladder 20 is located within a sensor housing 21. Sensor housing 21 is preferably an
explosion proof box with internal electronics. Referring to FIG. 2 and 3, housing 21 has an
outer gland 22 and an inner gland 24, which are each filled with clean lubricant. Outer gland
22 is preferably filled with a viscous lubricant and inner gland 24, in which pressure sensor 14

is located, is preferably filled with a less viscous lubricant.

To install sensor 14 in the depicted embodiment, referring to FIG. 3, inner gland 24 is
filled with, for example, clean oil, and is sealed with a pressure snubber screw 26 to reduce
pressure spikes and bladder 20. Referring to FIG. 2, outer gland 22, which is a stainless steel
line filled with, for example, grease. Outer gland 22 may be filled by pumping grease into a
zerk with a bleeder valve 29 open. Once filled, the bleeder valve is closed, and a ball valve

30, which connects outer gland 22 to pipeline 12, is opened.

Referring to FIG. 4, sensor housing, which carries pressure sensor 14 and temperature
sensor 16, is attached to pipeline 12 using a saddle 32 and clamp 34 connection. Saddle 32
and clamp 34 may be exchanged for different sizes depending on the size of pipeline 12. To

maintain pressure sensors 14 at a constant temperature, the temperature of the fluid in pipeline
12 is conducted to sensors 14 and 16 through saddle 32 and housing 21. Preferably, thermal

grease or other thermal conducting substance is supplied between pipeline 12 and saddle 32,
and between saddle 32 and housing 21. This transfers the temperature of the process liquid

into housing 21 to maintain pressure sensors 14 at a constant temperature along pipeline 12.

Operation:

Referring to FIG. 1, a preferred embodiment of detection system 10 is depicted,
where a main pressure sensor 14 is located at a monitoring station 16, such as a pumping
station, and other “satellite” sensors 14 are spaced along pipeline 12. The satellite sensors 14,

and associated temperature sensors 18 are programmed to periodically transmit readings to
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the monitoring station 16, such as every 2 minutes, via communication link, such as a wireless
transmitter 17. A computer (not shown) in the monitoring station 16 records the time,
temperature, and pressure readings, and tracks any changes. A profile is created for the
pipeline that can be compared against to determine normal operating conditions. Since
liquids are largely incompressible, the pressure at each sensor 14 will track the others closely,
and stay within the profile stored within the computer. In the profile, the pressure should
decrease slightly the farther the pipeline extends from the monitoring station 16. A leak is
detected when the pressure detected by a pressure sensor 14 decreases abnormally from the
profile. For example, the pressure at consecutive sensors 14 may be 800 PSI, 790 PSI, 780
PSI, etc. If the third reading drops to 770 PSI while the other sensors remain constant, it is
likely that a leak has occurred. This condition would generate an alarm, either within the
monitoring station 16 to notify an operator, or by generating a phone message, page, or other

message to an oftf-site operator.

In this patent document, the word "comprising” is used in its non-limiting sense to
mean that items following the word are included, but items not specifically mentioned are not
excluded. A reference to an element by the indefinite article "a" does not exclude the
possibility that more than one of the element is present, unless the context clearly requires that

there be one and only one of the elements.

It will be apparent to one skilled in the art that modifications may be made to the

1llustrated embodiments without departing from scope of the Claims.
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What s Claimed is:

1. A method of detecting and locating leaks in a pipeline, comprising in combination:

positioning pressure sensors at regular spaced intervals along a pipeline, the pressure
sensors monitoring pressure within the pipeline;

establishing a normal pressure profile that is representative of the pressures in the
pipeline using relative pressures recorded by the pressure sensors along the pipeline in the
absence of a leak;

monitoring the pressure sensors for a change occurring in one of the pressure sensors
which is uncharacteristic of the normal pressure profile, indicating of a leak 1n a vicinity of

the one pressure sensor.

2. A pipeline leak detection system, comprising in combination:

a pipeline;

pressure sensors positioned at regular spaced intervals along the pipeline to monitor
pressure within the pipeline;

a monitoring station receiving data from the pressure sensors, establishing a normal
pressure profile that is representative of the pressures in the pipeline using relative pressures
recorded by the pressure sensors along the pipeline in the absence of a leak and 1ssuing an
alarm should one of the pressure sensors provide data which is uncharacteristic of the normal

pressure profile, indicating a leak 1n the vicinity of the one pressure sensor.

3. The pipeline leak detection system of Claim 2, wherein means are provided to maintain all
pressure sensors at a common temperature to improve accuracy of the normal pressure profile

at different ambient temperatures.

4. The pipeline leak detection system of Claim 3, wherein each pressure sensor has an

associated temperature sensor for measuring the temperature of the pressure sensor.

5. The pipeline leak detection system of Claim 3, wherein fluid in the pipeline 1s used to

bring all of the pressure sensors to the temperature of the fluid in the pipeline.
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6. The pipeline leak detection system of Claim 2, wherein a protective barrier 1s provided to

protect each sensor from contamination by the fluid carried within the pipeline.

7. The pipeline leak detection system of Claim 6, wherein the protective barrier 1s a bladder.

8. The pipeline leak detection system of Claim 7, wherein the bladder is positioned within a

housing, the housing being filled with a clean lubricant.

9. The pipeline leak detection system of Claim 8, wherein the housing has two glands, a first
gland filled with a viscous lubricant and a second gland in which the pressure sensor 1s

located filled with a less viscous lubricant.
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