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Abstract :

The use of downhole suppercharging device for generating high pressure jets to assist in drill mechanical cutting is
an effective means to improve mechanical drilling rate. The existing downhole suppercharging devices have two
kinds of pressure increasing modes, i.e., utilizing hydraulic energy of drilling fluid and vibration energy of drill stem
respectively. Aiming at the issues such as output pressure requirements of downhole suppercharging devices for
different strata and applicable well depth conditions of different pressure increasing modes, numerical simulation
and field tests were carried out to study the pressure requirements of stratigraphic rock mechanics parameters for
pressure-increasing -jet rock cutting and explore the applicable conditions of both downhole pressure increasing
modes. The results reveal that the pressure-increasing jet has an ability of rock cutting when the friction angle of
stratigraphic rock is 20°-50°, cohesive force is less than 60 MPa, the output jet pressure of downhole
suppercharging device is greater than 100 MPa, and the jet distance is no longer than 10 times of equivalent
nozzle diameter. A new design idea is proposed to integrate drill-stem vibration reduction and pressure increasing
of drilling fluid at bottom hole. The device has a small number of moving parts, less affected by well depth, drilling
fluid performance and other parameters, of which the maximum downhole working time has reached more than
230 hours, showing a wider applicable field than the pressure increasing mode in use of hydraulic energy of
drilling fluid.
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