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Overview of Research Activities

• Develop NEL’s Produced Water Facility that can be utilised to test
and research oil-in-water measurement techniques.

• Characterise parameter effects on existing online oil-in-water
measurement technologies

• Undertake analysis of uncertainty analysis associated with typical
oil-in-water measurement, sampling and online monitors.

• Develop a correlation between oil-in-water droplet size and Laser
Induced Fluorescence (LIF) measurement.

• Investigate the use of tracers as a method for calibrating and
validating online devices without sampling and lab analysis.

Tracer / Droplet Size Effect on LIF

Investigations into the use of tracers for enhancing online oil-in-
water measurement were undertaken.

• A new method for calibrating and validating LIF devices without
the need for sampling and lab analysis has been developed.

• Use of tracers to enhance the performance of online techniques
was also undertaken. The use of tracer dyes has shown to
improve performance of Image Analysis device by reducing the
measurement error from ±80% down to ±20%.

The effect of droplet size on oil concentration measurement of LIF is
well known, but never quantified or corrected. A correlation has
been established to allow for such a correction.

• Application of the correction factor has shown a reduction of
percentage error as much as from ±70% down to ±10%.

Measurement Uncertainty
Measurement uncertainty related to oil in produced water discharges
has often been neglected. Uncertainties associated with reference
methods and sampling are currently not well defined.

Two studies have been carried out:

• Type-A Uncertainty analysis of the Infrared Reference Method
typically used in the North Sea.

• Determination of the uncertainty that arises from sampling.
Figure 3- Uncertainty Analysis of IR Reference Method [3]
The results of the experimental work show that an uncertainty of ±19.28% at 
a 95% confidence interval for the infrared oil-in-water reference method alone, 
and an overall uncertainty of ±52.1% at a 95% confidence interval with the 
inclusion of sampling. 

Figure 1- NEL’s Produced Water Facility and Sample Results [1]
As part of the research, a facility designed to simulate produced water was
constructed to provide the capability of testing online oil-in-water measurement
devices.

Figure 2- Tracer Methodology and Droplet Size Results [2]
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