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Determining Optimum Weight on Bit in Drill-off Test Using
Artificial Neural Network and Mechanical Specific Energy

Hossein Yavari'; Mohammad Fazaelizadeh*; Rasool Khosravanian’; VVahab Hassani*

Abstract

Drill-off test is utilized to determine the optimum weight on bit and rotary speed during
drilling. In this test the weight on bit that gives the highest rate of penetration is considered
as the optimum weight on bit. In 1991, Bourgoyne et.al introduced the maximum rate of
penetration point as a non-optimal point at inefficient region because at this point available
hydraulic can’t clean underneath the bit and the bit crushes the cuttings from previous step
for another time causing over wearing of the bit, bit balling and vibrations. In other words,
more energy is consumed, but a small percentage of this additional energy will be spent on
drilling new formation. Therefore, mechanical specific energy increases and mechanical
efficiency decreases. In drill-off test the point that has the minimum mechanical specific
energy is optimal point. For determining this point at first, mechanical specific energy
model for a particular formation was constructed using drill-off test data, Artificial Neural
Network and analytical models. Then geomechanical properties of the rock such as
unconfined compressive strength and confined compressive strength were determined
using compression transit time and shear transit time and bulk density. Finally, mechanical
efficiency and mechanical specific energy were calculated for different values of weight on
bit. The weight on bit that has the minimum mechanical specific energy and maximum
mechanical efficiency is the optimal point.

Keywords: Mechanical Specific energy, Rate of Penetration, Neural Network, Weight on Bit,
Mechanical Efficiency.
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