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ULTRASONIC INTELLIGENT SENSORS

ClampOn Subsea
Particle Monitor

DIGITAL SIGNAL PROCESSING

ADVANTAGES

* Non-intrusive

* Real time measurement

* High sensitivity

* Noise cancelling

* ROV deployable/retrievable

* Onboard sand calculation

* Optional vibration monitoring

BACKGROUND

All factory owners or operators want to
operate their plant as efficiently and
profitably as possible. An oil or gas well
can be regarded as a factory, and the
ClampOn Subsea Particle Monitor gives
operators the best tool for maximizing
profits, by means of controlling and mini-
mizing the production of sand, hence
producing at highest production rate with
no sand or an acceptable sand rate. Sand
production in oil and gas wells is a
serious issue for oil and gas producers.
The challenge is not merely to avoid sand
production, but also to optimize well
productivity, as even small quantities of
particles in the well flow can cause signi-
ficant damage.

ClampOn’s instruments are in operation
on thousands of wells every day, and the
company is the world’s largest supplier
of sand monitoring systems.

The ClampOn Subsea Particle Monitor is
the answer for operators who want to
keep their wells producing safely at the
highest level possible; i.e. anyone who
needs a quantitative, real-time and accu-
rate measure of produced sand particles.

ClampOn Subsea Particle Monitor.

CLAMPON SUBSEA PARTICLE
MONITOR IS USED FOR

- Finding maximum sand free
production rate

- Establishing maximum acceptable
sand rate

- Sand event alarm

- Onboard sand calculation

- Well optimization

- Well testing

- Sand Management

OPERATING PRINCIPLE

The unique, patented ClampOn Subsea
Particle Monitor provides operators
focusing on sand management and
corrosion-erosion issues with even more
accurate information than previously
available. The Subsea sensor measures
sand/particles through passive ultrasonic
technology; it detects the ultrasonic
signal that is generated by particles
impacting on the inside of the pipe wall,
just after the bend where the sensor is
located. The instrument has onboard
Digital Signal Processing (DSP) for analy-
zing of the data picked up by the instru-
ment. Measurement is done in real time
and results are continuously displayed
on the control PC/system, giving the
operator immediate and reliable data
when a well starts producing sand. The
Subsea Particle Monitor can even do
internal calculation of sand rate, elimina-
ting the need for topside processing. As
an option, the instrument can also be
supplied as a combined Sand and
Vibration Monitor.



INSTALLATION

The ClampOn Subsea Particle Monitor is
easy to install and operate. It's non-
intrusive design and clever clamp-on
fixtures makes it an effortless job to
install, both at yard and in the field for
retrofit systems. Permanent subsea
installation is normally done by the
subsea EPC contractor, but retrofit or
non-permanent solutions are available
for ROV or diver installation. Installation
point is downstream of a bend/elbow,
where the turbulent flow profile is fully
developed, enabling users to measure
even the smallest amount of fine partic-
les.

The instruments continuous real-time
measurements (1Hz) are transferred
through the Subsea Electronics Module
(SEM) to a topside control system —a
dedicated PC with ClampOn Sand Moni-
tor software, or directly to the operators
control system.

Once a ClampOn system is installed, it
requires very little maintenance.

It’s all about taking value
from the data and infor-
mation it provides!

ClampOn Subsea Particle Monitor
on pipe with Compact Funnel.
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CLAMPON'’S SUBSEA
PHILOSOPHY

Subsea operating conditions, and in par-
ticular deepwater environments, demand
technical solutions that combine flexi-
bility with high performance and extre-
mely long service life. To ensure our
instruments meets all industry require-
ments within safety, lifetime and perfor-
mance the Subsea sensor is designed

with:

1 atm. Electronics chamber
EB welding (no gaskets or seals)
Independent redundant electronics

(option)
Titanium body
Glass-metal penetrator

5th generation ClampOn DSP (DSP-II)

Jumper
interface

High pressure
chamber with
silicon oil

Glass-metal
penetrator

One
atmosphere
chamber

Electron
beam weld

No gaskets or
mechanical
sealing

Cross section of a subsea sensor,
showing the two chambers and the
glass-metal penetrator.

KEY SPECIFICATIONS

Method of operation:
Processing:

Method of installation:
Minimum particle size*:

Minimum sand rate*:
Minimum flow velocity*:
Repeatability:

Interface options:

Two-way communication:

Software upgradeable:
Flow regimes:
Optional features:

Max water depth:
Design lifetime (MTBF):
Housing material:
Hose/jumper interface:
Dimensions/Weight:
Power supply:

* Depending on flow conditions

Passive acoustics (ultrasonic)
Intelligent DSP electronics inside sensor unit
Non-intrusive, clamped to pipe surface
Qil/water: 25 microns/1PPM

Air/gas: 15 microns/1PPM

0.01 g/s

0.5m/s

Better than 1%

RS485, Modbus, Canbus, SIS, 4-20mA
Yes

Yes

Qil, gas, water, multiphase

Onboard Sand Calculation

Self Diagnostics

Vibration monitoring

Temperature measurement

3048 meters [10000 ft.]

220000 hours (25 years)

Titanium

Bennex or ODI / jumper or bulkhead
290 x 324mm [@3,5” x 12,8"] / 7kg air (5kg water)
12-28VDC, 1.2W (single electronics)

All specifications are subject to change without notice.
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