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摘要 

井眼分离系数是目前最常用的井眼交碰风险评价指标,但现有计算方法无法实现在三维空间中直接评价2个误差椭球的分离程度,导致井眼交

碰风险评价结果难以满足防碰钻井要求。提出了一种全新的井眼分离系数计算方法,该方法通过同比例缩放2个误差椭球使之满足外切条件,

与之对应的缩放系数即为井眼分离系数,实现了直接在三维空间中准确评价2个误差椭球的分离程度;推导出了井眼分离系数计算新方法对

应的基本方程组(四元二次方程组),探讨了与之配套的数值求解方法及快速求解策略,使该方法在理论上和计算上均可行。井眼交碰实例分

析表明,与其他井眼分离系数计算方法相比,新方法能够更好地指导井眼交碰风险评价工作,有助于准确定位危险井段,减少防碰施工工作量。
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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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