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Probability Density

The Probability Density
of the relative wellbore
positions is illustrated by
the concentric ellipses/
ellipsoids.




Collision Probability

‘-

The Collision Probability
is the probability density
integrated over the
appropriate area/
volume of the
probability density.




Parallel wellbores (head-on)
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Orthogonal wellbores
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Separation requirement: SF = 1.00
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Collison Probability

e Collision Probability is dependent of the
survey error characteristica

— Relative Position Accuracies

— Probability Density @

— Cumulative Probability




Cumulative Probability

Probability Density
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Normal distribution — N(0,1)

Cumulative Probahility
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Empirical Data
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Empirical Data Distribution

Cumulative Probability
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Empirical data and Normal distribution

Cumulative Probability
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Empirical data trend

Cumulative Probability
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“Candidate” Distribution
by Hugh Williamson (HW)

Cumulative Probability
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Comparison of Cumulative Probabilities

Normal Empirical
Distribution Data
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Comparison of Probabilities

Multiplication Factors
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Conclusions

* The probability densities for survey data are more
«heavy-tailed» than Normal distributed data:

— errors > 30, ~ 10 times more frequent
— errors > 40, ~ 100 times more frequent
— errors > 50, ~ 1000 times more frequent

* If collision probability matters, distributions
derived from survey data should be introduced in
the probability estimations.



