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Current Solutions

A Existing leak monitoring equipment

- Acoustic
- Camera
- Sniffers
-0t her s é

But all are topside!

A For subsea and downhole applications there is
limited selection of equipment capable for this task.

A There was no system available that could quantify
the leak rate!
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ClampOn DSP Leak Monitor

A ldentification of leaks from - -
critical areas, primarily
valves.

A Quantifies leaks

A Detects internal leaks in a
valve

A Can also be used on
flanges, bends, joints etc.

Picture 1, A Leak Monitor mounted on a
PSV in the pressure bench at Statoils
Kollsnes Refinery.
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How It works

A Once there is a pressure
drop over the seal /
location T 1.e. from a
crack or rift in the seal 1
there will be created a
high frequency
sound/noise which the
Acoustic Leak Monitor will

P2 detect.

A ONLY thedP is required
In order to quantify the
leak rate.

P1
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How It works

A A leak produces a high frequency sound that is
very different from flow noise or background
noise.

AThis o0l eak noiseodo is pi
Monitor and the signal is then processed and
converted into useful measurements I.e.
liter/min In the Leak Monitor software.
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Digital sensors 1 digital processing

A The sensor is
completely digital,
which gives the best
possible signalto-noise
ratio.

A The signal is processed
Inside the sensor itself
(patented technology),
minimizing the
|nﬂuence Of Other Picture 3, the ClampOn DSP Leak Monitor

. T topside version.
sources of noise.
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Sensor location

Cc \

& r

On the valve itself. o

On the pipe close to

The contact between the sensor tip and the the valve
surface of the pipe or valve must be metal (downstream).
to metal to ensure best possible acoustic
environment.
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ClampOn DSP Leak Monitor

Freguency signature - valve moving from shut to fully open
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Figure 1, an acoustic signature for a valve
going from shut to open.
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Case

A Cross section between two flow lines with different
pressure rating

ATwo subsea 200 ball valves t
operated for 25 years!

A Client need to increase pressure in one flow line

A The crossover should be closed and no crossflow
should be present 1 acceptance criteria was 5 SCM/h
(similar to that of a new valve!)

A The installation is at 200 meters water depth and all
operations should be ROV operable
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Challenge

After closing the valves how can a leak/no leak be
verified?

Alternative solutions:

A Hott ap through 40 Blind flange t
bleed and monitor spool pressure build up.

A Use of acoustic leak detectors
A Temperature measurement

A Hott ap on the 200 pipe Iliijuste and
forget monitoring
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Case

A ClampOn acoustic leak detectors selected for the
test

A No power available so a data logger and subsea
battery pack also had to be included in the subsea
acoustic leak detection system.

A Client needed to be convinced that an acoustic
leak detector would work and quantify a leak Iin
the valve, so a topside test had to be conducted.

A The test had to be done on Identical valve type
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Verificationon 2 0 0

' ) Downstream
Upstream = 4 sensors.
sensors. - : ) ClampOn.
ClampOn.

Inlet N2 and : _ o :
Upstream s i : _ - Downstream
pressure sensor. - N pressure sensor.

Body cavity pressure sensor. N2
outlet from similar port on back side.
of valve.

ULTRASONIC INTELLIGENT SENSORS
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Verificationon 200 Val

A Two ClampOn Leak
detectors upstream

A Two ClampOn Leak
detectors downstream

A Low and High
frequency elements
was utilized

CLAMPON'
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Verificationon 200 Val

A The valve was initially not
leaking during the first
pressure test.

A Two mechanical rifts
were made in the seal
followed by Nitrogen
pressure testing.

A The size of the rifts were
1mm wide and 0,5mm
deep and 1mm wide and
0,25mm deep

A The edge of a file was
used to make the rift
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Results Verificationon 200 Ve

A The Leak rates were
very 1 niti al
A We measured the leak

rate by filling gas in a
given volume!

A 4 liter plastic canister

ee. .ti med
| 1 ing a 10
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Results Verificationon 200 Va&

ClampOn Leak Detector: Type 1 = Low frequency unit +Type 2 = High frequency unit
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