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Consequently, monitoring the sediment and water content is performed at the production site
to prevent excessive amounts entering the pipeline system.

How much a pipeline is willing to accept into its system depends on geographic location,
market competitiveness, and its ability to handle the sediment and water in the system. Each
pipeline publishes the quantity it will accept.

Most pipelines require that a lease automatic custody transfer (LACT) unit be equipped with a
basic sediment and water (bs&w) monitor, typically in a vertical rise of pipe. Most of the bs&w
monitors in use are capacitance devices and generally detect only the amount of water
present (Fig. 1).

The capacitance probe works by measuring the capacitance of the fluid-filled probe and
comparing the value obtained to those values obtained with the probe filled with either all
water or all oil. The capacitance output from the process fluid-filled probe will be proportional
to the water content.

This technique assumes that the dielectric strengths of the oil and the water will remain
relatively constant.

This type probe can be affected by the amount of water, the emulsion characteristics,
temperature, variation in properties of either the hydrocarbon or the water, presence of free
gas, and paraffin deposition. The analyzer should be calibrated at the factory by the
manufacturer with oil and water similar in composition to what the device will encounter in the
field.

The analyzer is installed in vertical pipe to provide the best mixing which, if the water content
is less than 3%, will ensure that an oil-continuous emulsion will exist (essential for this type of
device). The analyzer should be calibrated at normal operating temperatures because
dielectric constant is a function of temperature.

Table 1 shows the dielectric constant of water at various temperatures. Table 2 shows the
dielectric constants of example hydrocarbons. Fig. 2 demonstrates the change in dielectric
constant as a function of salinity. These changes require that the analyzers be zeroed and
spanned in the field periodically to render optimum performance.

Free gas in the stream typically results in under measurement of the water cut, so care
should be taken to reduce or eliminate any free gas in the system.
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