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Radial jet drilling stimulation technique is gaining interest around the world as an alternative to 
conventional wellbore stimulation methods, in which relatively long, small-diameter laterals can be 
drilled radially from the main wellbore. In this study, authors attempt a better understanding of the 
following areas: 

i) efficiency of a high-velocity jet drilling on chalk destruction and identifying parameters 
controlling the jet drilling;  

ii) identifying the impact of high-velocity fluid on the mechanical properties of rock around 
the jet drilled hole.  

Key findings include the following: 

i) Results of our study show a clear correlation of the rock strength (and stiffness) on the threshold 
pressure and specific energy required to break the rock. Tight chalk (porosity 17%) requires 
exceeding more than 30% pump pressure of that used in soft chalk (porosity 30%) for breaking the 
chalk, having more than twice stronger strength properties. Soft chalk presents larger borehole size 
and better rate of penetration with static nozzle, both with water and acid aided fluid, due to its higher 
matrix permeability value, as well as lower mechanical properties that favour diffusion of the jet 
drilling fluid into the rock and faster erosion/breakage compared to tight chalk. The penetration rate 
of the nozzle is significantly improved under stress confinement. Additional to this, jet drilling in the 
direction of minimum principal stress appears to be faster due to localization of shear failure around 
the drilled hole induced by the differential stresses compared to the jet drilling in the direction of 
maximum principal stress under isotropic stress or ambient condition [1]. 

ii) At a local scale, at about 4 cm around the jet drilled hole the degradation of the strength and 
stiffness properties were observed and further away from this distance the degradation effect is 
wanished. Strength and stiffness reduction is attributed to the local stress concentration that 
developed micro scale breakouts around the jet drilled hole and also dissolution of calcite and 
development of microholes at the calcite surface. Stability analysis is required to predict performance 
of the radial laterals taking into account the local damage induced by the jet drilling with acid aided 
fluid. However, upscaling the results of outcrop jet drilling experiments to the reservoir cores requires 
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a careful interpretations of dissolution features, in order to avoid over-estimating modifications of the 
reservoir properties caused by acid jet drilling [2]. 
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