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Principle and application of monitoring casing deformation in shale oil well fracturing based

on water hammer wave
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Abstract: Casing deformation caused by large-scale volumetric fracturing is one of the important factors affecting shale oil and gas
exploitation. There is no practical method for casing deformation during fracturing at home and abroad. In this paper, a new method is
put forward to monitor the water hammer wave during the pumping stop of fracturing by installing a high frequency pressure gauge. We
establish a complete equation system for the water hammer wave of fracturing pump shutdown. By analyzing the numerical solution
curves of water hammer waves with different pipe diameters, the waveform characteristics under casing deformation are obtained. Under
the condition of constant pipe diameter, the pressure time curve of the wellhead is characterized by an overall smooth, amplitude attenuated
wave curve; In the case where the pipe diameter decreases at one point, the overall trend of the curve remains unchanged, but the
amplitude frequency increases without regularity; In two cases where the pipe diameter decreases, the amplitude frequency and
irregularity of the curve increase. Finally, the correctness of the method is verified by an example of a well in Qaidam basin.

Keywords: casing deformation; high frequency pressure monitoring; water hammer wave; pipeline fluid wave equation; volume fracturing;

pump shutdown data
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