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Evolution of
Hydrostatic Leak
Detection

Ronnie Little,
rlittle@rmudata.com, 281-743-2033
SPL Leak Detection

Appalachian Underground Corrosion Short Course

* IN THE BEGINNING ...

 According to PHMSA, hydrostatic testing for
pipelines began in the 1940s.

- MADE MANDATORY in 1968 by the Natural
Gas Pipeline Act

Appalachnon Unsogrund Comosnn Shar Courss


mailto:rlittle@rmudata.com

5/22/2018

v " %
- :T.‘_:. .
e A ol x
T | '. Ik |
ek ¥ L1 1 3 ’ N
. X7 g s ._ bt Rl
; N ] : -
et . F
g J
; '3
5
5

el \ I AN Il 2
ybe they found it!
Maybe they didn’t!
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Darn pipelirfes!
... And she was
going to have
triplets!

Then they :s(‘jtz:ﬁ(v(\;/ﬁjwmy
had a real
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*One way to
detect a leak is
by injecting an
odorant into
the water.
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*Another
way is to
inject a
tracer gas.
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+ AS TECHNOLOGY
PROGRESSED ...
SO DID
HYDROSTATIC
LEAK DETECTION

* Even with the
improvement in
locating leaks, TIME
was still CRITICAL to
the operator!
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* New and Latest Technologies ...

* Pressure sensor, along with artificial
intelligence, locate leaks as small as a drip.
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* Artificial Intelligence (Al)

* The Al can be utilized to determine whether
the pipeline has a leak or not based on the
operation, flow rate, pressure, etc.

Operation

Flow rate Leak?

Pressure
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* Negative Pressure Wave
*  When a leak occurs a pressure drop takes place
at the leak point.

» The pressure drop propagates in both directions of the
pipeline in the form of a negative pressure wave.

Low pressure

In | Out

Leak
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Methods

* Negative Pressure Wave Detection
» The propagation of the Negative Pressure Wave
(NPW) along a pipeline, which provides the location
information of the leak.

oL L_leak Lo

Low pressure

0t I Pressure sensor
| Out

At=ti—to
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* The negative pressure wave detection
can only be used to monitor the pipeline
without a leak.

* When the leak occurs, the pressure
information is measured by the sensors.

* Then the leak can be localized based on
the negative pressure wave detection.

What if there is a leak existing?
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* A typical NPW signal is shown below.
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* Hydrostatic Testing
* Pumping phase

g
Low pressure

I Pressure sensor

fion
\Wireless connec

’ Internet H Data Processing H Website ‘

Appalsehion Lo Comasnn Shirt Do

Low pressure

 Hydrostatic Testing
* Leaking phase
 High pressure
© Mid pressure
- At

I Pressure sensor
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* Leakage Location Method

* Based on the time-difference, At, the location of the
leakage can be estimated.

(u+ VAt + L
2p
e where L, = L_leak — L_i,At=ti—to,L=L_o—

L_i, u denotes the propagation velocity of the NPW,
VV denotes the contents flow velocity.

Li=W-V)
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* Leakage Location Method

* The NPW velocity u = 0.7 miles/s is considered for
the leakage location. The content flow velocity is
negligible compared to the NPW velocity and

ignored, thus
UAt + L
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- Each negative pressure wave is time-
stamped, which will locate the leak at “x”
number of feet from the upstream
pressure sensor.
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RESULT NOW TAKES
ONLY Minutes!
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* WHAT DOES THIS
MEAN FOR YOU?

* Quickly find ...
* Leak size
* Leak location

AUCSC(
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* Avoid puttlng your techmmans at rlsk
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- and fewer headaches and problems for the
operator
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