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Abstract:

Wellbore separation factor is the most common index for evaluating the risk of wellbore collision. However, current
calculation methods fail to directly evaluate the separation degree of two error ellipsoids in 3D space, leading to
the evaluation results of wellbore collision unable to satisfy the anti-collision drilling requirements. Therefore, a
new calculation method of wellbore separation factor has been presented, in which two error ellipsoids are
zoomed at the same scale to satisfy circumscribed condition. Then, the corresponding zoom coefficient is selected
as the wellbore separation factor for directly and accurately evaluating the separation degree of two error
ellipsoids in 3D space. The basic equations (quaternionic quadratic equation set) corresponding to the new
calculation method of wellbore separation factor have been derived. Then the matched numerical solution method
and rapid solution strategy are further explored to ensure the new method completely feasible in both theory and
calculation. The case analysis of wellbore collision has shown that the new method can preferably evaluate the
risk of wellbore collision as compared with other calculation methods of wellbore separation coefficient, helpful to
locate dangerous intervals and reduce anti-collision workloads.
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