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Introduction. Today, all processes that occur on the drilling rig associated with drilling fluids are
either poorly automated or require full control from the maintenance staff. The whole process, which
begins with the sampling of drilling mud to further analysis is performed by laboratory technicians and
technologists, so our technology can replace routine actions on the part of the maintenance staff.
Aim. If we talk about the problem, all oil and gas reserves on land and in well-developed sides
are either at a late stage of development, or completely depleted. This leads us to the conclusion that we
should consider new areas for exploration and further development of deposits in hard-to-reach areas of
the Arctic, where the main problems are associated with heavy working conditions, high risks for people,
as well as issues related to logistics of both people and additional equipment.
Materials and methods. One of the innovative solutions for this problem is the introduction of
automatic devices. The purpose of this project is to automate routine operations related to drilling mud
measurement, which would save human and material resources. We also know that the drilling site is a
place that belongs to the category of high-risk places, so as already mentioned above. It does not endanger
a person. The most important issue is still on the agenda of offshore projects, as the training of personnel
requires large investments, there are also constant costs of delivery, logistics related to the life support of
products. Therefore, this project is relevant in modern realities. As already mentioned above.
Results. Below is all sensors for monitoring the rheological parameters of the drilling fluid.
- device for round-the-clock monitoring of the drilling mud level in the tank
- Agar RPA 100 device for measuring rheological parameters
- IPB-1 Device
- control Unit and analytical center
- PC, which will be connected to a high-speed data transmission channel for further information
transfer, also provides for the availability of hard drives and download all information to the cloud storage
in real time for data archiving
- Analytical center as a part of the project Institute or controlling organization. It is also planned
to involve one employee from the staff recruitment for analytical accounting of drilling mud parameters.
Conclusion. The analytical center will be located remotely, in the case of emergency communications
will be monitored by a teleconference between the drilling site and the analytical center. In addition, hard
drives will be installed to record and store all data received from the drilling rig. According to our economic
calculations, our rig pays for itself in 8 months of work on offshore platforms, and 10 months on drilling
rigs, which are on the mainland. Also, by automating the analysis of rheological parameters, the risks
associated with critical injuries and deaths are completely eliminated. Thus, companies significantly save
on insurance premiums.
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Introduction. For more competent selection of oilfield surfactant it’s necessary to be able to
measure the surface tension. That’s why the search for the most accurate and convenient methods of
surface tension measurement is an actual problem.
Aim. In this study, a new instrument for precise surface tension measurements was designed.
With one, experimental dependences of surface tension were obtained for aqueous solutions of oilfield
surfactants depending on temperature and concentration. The data received allows plotting T-C phase
diagrams indicating solubility and micellization effects.
Materials and methods. With the instrument, which allows to measure pressure in an air bubble
flowing out into solution, surface tension is calculated by maximum bubble pressure method. Pressure
is measured with precision differential manometer with rated error of 0.1%. Temperature of all the
experiments is maintained at a constant level of 20 degrees Celsius, using an electronic liquid thermostat.
Air goes through a capillary which is calibrated with chemically pure liquids for improving reliability of
results. The reference liquids were hexane, decane, o-xylene, phenylmethanol, diethylene glycol and bidistilled water. Delphi-based software assists in collecting the data on computer and in processing the
results by statistical methods.
Results. Using the designed meter, two capillaries with inner diameters 0.536 and 0.634 mm
were calibrated. During calibration and processing results with statistical methods, for each liquid mean
values of the maximum pressure in the bubble were obtained. Each mean value of the maximum pressure
was aligned with a known tabulated value of surface tension given at experimental temperature. This
dependence of surface tension on mean maximum bubble pressure was approximated by a linear function
for coherence with Laplace equation. Mean approximation error was 1.2% for the smaller capillary and
2.4% for the bigger one.
Aqueous solutions of oilfield surfactant were investigated. Their concentrations were from 0.1
to 10 g/L and the test’s temperature range was from 10 to 70 degrees Celcius. Experimental results are
presented in a form of 3D graphs (σ-T-C) and contour diagrams. Presenting the results as T-C diagram
allows oilmen to determine directly concentration and temperature ranges of minimal surface tension, i.e.
effectiveness conditions for the surfactant.
Conclusion. The novelty of this study is in the ability of high-precision measurement of surface
tension and plotting T-C phase diagrams for oilfield surfactants, that will help to select suitable substances
and not to decrease formation permeability.
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