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In the fast-paced and high-dollar world of oil and gas, time is money. If a production upset occurs, producers 
cannot afford to waste precious time trying to guess what the issue within the process could be. If one area of the 
process goes down during production, there can be significant consequences for other processes – both upstream 
and downstream. Engineers are therefore keen to search for quick and reliable solutions to bring the processes back 

online.
For more than 60 years, Tracerco has utilised specialist scanning and tracer technology to provide engineers and 

operators with valuable insights to help solve production problems. Such technologies help to visualise what is 
happening within processes, and expert interpretation can help to determine any process issues. 

There are various non-intrusive scanning and tracer techniques that can be used to determine the condition of 
operator assets whilst the process remains online. 

For example, when deployed on separators, scanning technologies can reveal the liquid level, the presence and height 
of any foam, the oil and water interface position, and the extent of emulsion band – as well as the presence and extent 
of sand deposits within the vessel. The technologies may also detect internal hardware issues such as inlet device 
damage. The scans are carried out whilst the vessel is operating, so real-time information about how the vessel is 
performing under specific operating conditions is obtained.

The technology ‘sees through’ the vessel wall, allowing for the determination of what is happening inside without the 
need to shut down. The results provide detailed information about the interface qualities, and can be used to assist in 

William Rivers, Tracerco, USA, details real-time solutions to measure interface levels, 
optimise emulsion and foam breaking chemicals, and determine flow characteristics.
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trials of anti-foaming or emulsion breaking chemicals, for 
instance, to determine the best type and concentration 
to use.

Tracer technologies can provide critical process 
insights that are required to increase production rates 
and reduce costs. When deployed into separators they 
can identify oil in water, water in oil, gas undercutting, 
or liquid carryover. They can also determine the effect 
of blockages in perforated plates, and accurately 
measure individual phase residence times.

A combination of both scanning and tracer use 
allows for an overall picture of the separation process 
to be established by measuring the overall oil and 
interface levels, presence of foam and emulsion, as well 
as residence time of each phase, ensuring adequate 
time is given to effect separation, allowing the selected 
anti-foaming or demulsifying chemicals time to do their 
work.

Tracerco’s scanning technologies, Tru-ScanTM and 
PhaseFinderTM, can generally be utilised without any 
preparation to the vessel. Access to the top of the vessel 
or above the section to be scanned is needed, either by 
using ladders or scaffolding. When deploying the tracer 
technology, requirements include a suitable injection 
point on the inlet, into which a pulse of appropriate 
tracer can be injected. Sensitive detectors are placed at 
predetermined locations on the inlet and the vapour, oil 
and water outlets. 

A Tru-Scan measurement (see Figure 1) is typically 
performed using a very small emitter that directs a signal 
through a vessel to a sensitive detector aligned on the 
opposite side of the separator. The scan takes place 
whilst the vessel is online and operating at normal, test 
or upset conditions. Any external obstructions are noted 
to make sure that they do not affect the scan 
interpretation.

PhaseFinder is a combination of a specialist signal 
emitter and detector in one non-intrusive piece of 
hardware that directs the signal into the separator and 
detects the signal rebounding from a particular chemical 
structure. Different molecules and phases respond in a 
different manner, enabling Tracerco to accurately detect 
the position of individual phases from the outside of a 
vessel (see Figure 2).

Deploying tracer technology for a Tracerco 
DiagnosticsTM Separator study to track the flow, presence 
and behaviour of liquids and gases through the 
production process can highlight areas for 
troubleshooting. The basic principle of a tracer 
investigation is to use a phase-specific radiotracer to 
mimic phase flow, and then follow it through the 
separator. The technology requires several sensitive 
detectors to be positioned on the inlet and outlets of 
the vessel under investigation, and possibly on the body 
of the separator (see Figure 3). The tracer is injected into 
the process and if the tracer material flows past a 
detector position it will register as a response vs time. 
Analysis of each detector response provides information 
on flow distribution and timing, allowing flow dynamics 
within the separator to be determined. Tracerco has gas, 

Figure 1. A Tru-Scan measuring missing hardware in 
the vapour phase, as well as bulk liquid level and 
quality.

Figure 2. A PhaseFinder measurement showing 
bulk liquid level, presence of foam, and an emulsion 
interface.

Figure 3. The placement of tracer detectors at the 
inlet and outlets of a separator.

Figure 4. A Tracerco neutron backscatter scan 
can quickly provide information to refinery plant 
personnel regarding interface levels.
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water, oil and sand type tracers available, enabling every 
phase flow type to be measured.

The benefits that a separator study provides include:
 n Detection of problems such as oil in water, water in 

oil, gas undercutting, or liquid carryover. It can also 
detect the effect of blockages in perforated plates, 
flow distribution, and accurately measure individual 
phase residence times.

 n Measurement of the overall liquid level and any 
existing intermediate layers, such as foam or 
emulsion, allowing customers to test the 
effectiveness or determine the best suited effect 
chemical for the process. See Figure 4.

 n Detection of missing or broken components to 
vessel internals which could have a serious impact on 
a vessel’s ability to separate materials.

The following case study illustrates how these 
techniques work in practice, and help to make critical 
decisions that maximise yield and profits.

Case study
An operator requested scans of their separator to 
determine the effectiveness of two different demulsifier 
chemicals. Four scans were performed on the separator 
– two baseline scans and two scans after the different 
demulsifier chemicals were added at a position around 
halfway through the vessel, close to the water outlet (see 
Figure 5).

The scanning system was held against the side of the 
separator while digital ‘counts’ were recorded or noted. 
In this case, Tracerco expected very low counts in the 
vapour phase, very high counts in the water phase, and 
intermediate counts in the hydrocarbon phase.

The scan results are illustrated in Figure 6. The first 
baseline scan (light blue curve) showed that there was 
approximately 1 m of clear water at the bottom of the 
separator. A gradual reduction in response was observed 
from the 1 m elevation up to the top of the weir, which 
would be caused by emulsion. The second neutron scan 
(green curve) was performed after demulsifier no. 1 was 
added. This showed that a severe emulsion had been 
created, with evidence of less than 15 cm of clean water 
in the bottom.

The third scan (black curve) was a baseline scan 
performed the next day, which showed that the 
conditions inside the separator had returned to the 
baseline conditions of the first scan. After demulsifier 
no. 2 was added, a fourth scan (red curve) was taken, and 
the results showed that the emulsion that was on top of 
the water level had been removed.

Tracerco’s specialist scanning technology that was 
deployed in this instance was an excellent means of 
measuring interface levels, whether between vapour and 
liquids, liquid and solids, or two different types of liquids. 
The scans were carried out whilst the vessel was 
operating, and therefore obtained real-time information 
about how the vessel was performing under its current 
operating conditions. A scan of vessels yields a lot of 
information about where various phases are located. The 
scan results showed that the first demulsifier that was 
used created a severe emulsion, while the second 
chemical appeared to remove the emulsion.  

Conclusion
In summary, scanning and tracer technology facilitates 
the non-intrusive, quick diagnosis of production issues in 
real time, eliminating the guess work when trying to 
resolve separation challenges. Tracerco is widely 
recognised for delivering innovative technologies that 
enable operators to make informed decisions on the 
condition of their assets. 

Figure 5. Scan line position close to the water outlet.

Figure 6. Comparison of the baseline and after 
demulsifier injection results.


