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AGAR CORPORATION

— Founded in 1980 and based in Houston, TX.
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Agar Corporation is world wide known as one of the most
| portant manufacturers of interface detectors, water cut
eters and multiphase flow meters.
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Out with the old...




In with the new... The OW-201
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* The big difference between our OWM technologies and others
is that we work at a constant frequency of 2.5 GHz and measure
the Complex Dielectric Constant ¢ of the fluid, while the others
are using a resonance technique and measure the resonance
frequency Wr .

= The resonance frequency Wr =< 1/,/ £ soif £ is 1in air and
81 in water, the resonance frequency in water will be 9 times
lower than air.

= Now the Complex Dielectric £ = £ real + £ imaginary = £ +
o [jw where o is conductivity of the fluid. The more saline the
water is, the higher is the conductivity an the higher is the
effect on £ . However, the higher w is lower is this effect. So if
we have 1% error due to salinity, the competitive instrument
will give 9% error since in water we are operating at nine times
the frequency they are operating in.

= OQOur Salinity effect is 9 times smaller.
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Crude Oil and finished pipeline monitoring Ji yH A1 A% i 7 7 26

Oil in wastewater & i & 7K
Glycol and water £ —FER17K

Aqueous / organic measurement 7K/ LA &




= AN
Microwave Measurement

PAMS
Phase and Amplitude Measuring System

Microwave Field Propagatio
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Oil, Water, and Gas
Transmitter Receiver

Phase (Wavelenght) —— Propagation

Amplitude Microwave Attenuation

Microwave Phase and amplitude are affected by the Permittivity and salinity
of the fluid mixture.




OW-201 Operating Principle

= The OW-201 is an AGAR on-line microwave water-cut meter.

= Accurately measures volumetric water concentration over full range
0-100%.

= QOperation principle is based on measurement of the complex
permittivity eM of the water/oil mixture (emulsion) which is related to
the Water Cut through the Bruggeman'’s equation:

go: Oll Permittivity (5w - €m) * (80)1/3
Water Cut=1 -

ey Water Permittivity (6w - £0) * (en)™
W~ <0 M

gy Oil/Water mixture Complex Permittivity
(Emulsion Permittivity)




Microwave Behavior and PAMS
Measurement
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Temperature & Salinity @

Why do we look at Salinity and temperature?
80 - Water, 78

70 -
60 -

50 -

40 -

30 -

20 -

Oil, ] GaS, 1
0 - |

Because Temperature and salinity changes the water
dielectric.constant!
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Water Salinity Test
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This graph shows the independence of Agar OW-201 on changing salinity of the process
water. In cases where steam or ocean water is used to recover oil, the salinity of the
process fluid changes drastically. Salinity has a tremendous effect on water cut since the
NaCl ions are good conductors. The Agar OW-201 monitors and measures not only the
water cut but also the salinity of the process water and compensates the water cut with

this-salinity reading:..:



Types of Emulsions

Water.Eps=80 Oil. Eps=2.3

Water Continuous Oil Continuous




Mixture Permittivity Behavior

Mixture Permitivitty

—&— Oil Continuous

—o— Water Continuous




OWM 201 Sensor

The OW sensor contains three microwave
antennas: two receiving antennas and one
transmitting at 2.45 GHz.

To PAMS
To PAMS

RXShort TX RX Long

The Frequency Interface Detector (ID-201)
allows to determine the continuous status of
the oil/water emulsion.

An RTD Temperature element provides the
flowing temperatures.




Block Diagram

OWM SENSOR

POWER
SLRPEY OWM POWER
SUPPLY PCA
PAMS

Mini DAS ACQUISITION
PCA
OWM INTERFASE PCA

» User interface - OWMWin

<
<

eUser interface — Hyperterminal }

*LCD
* MODBUS - RS232/RS485

* Analog/pulse outputs




Four Point Calibration

Before Calibration
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Real Water Cut (sampled)




Zero Calibrations

Ideal
Qil Cal
Water Cal
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Span Calibrations

Four Point Calibration
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Real Water Cut (sampled)
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