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ABSTRACT
Shutdowns that can ocurr during the drilling process can be significantly reduced if effective technologies are used, whichvensures the stability of the well. Therefore, avoiding non- production times, monetary losses or quick action in modifying the physical or chemical properties of the mud to improve the drilling process. A direct indicator of wellbore mechanical stability is the volumetric flow of cuts and cavings, extracted during the process. Currently, in many wells, this variable is manually and indirectly measured at one point in the process. This consists of registering the filling time for a tray of known volume at the end of the flow line and a human operator relates these two parameters for computing a volumetric flow (known volume / filling time).

Thus, by building a cuts and drilling cavities volumetric flow estimation device with capacitacity to operate in the line, continuous monitoring and geomechanical analysis of the well could be achieved. Therefore, this work focuses on developing a functional electronic model for volumetric flow estimation based on the Doppler effect of acoustics generated by piezo-electrics devices, configured in phase array mode. This mode allows generating constructive wavefront directed to a desired angle which encompasses with the Doppler effect flow measurement technique. 

The proposed estimation model is experimentally validated at the laboratory level by using a carbon steel pipe transporting a mixture of drilling mud and cavings, from an elevated tank to another at the bottom. For the fix at phased array mode, flexible MFC piezo-electrics along the pipe to emit the signal, and other piezo-electrics as sensors to subsequently make a volumetric flux estimation by correlating emitted and received frequencies.

This approach not only enhances operational efficiency but also contributes to advancing non-destructive testing practices in drilling operations, emphasizing precision and real-time monitoring capabilities for improved wellbore stability assessment and geomechanical analysis.
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