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• Darren Aklestad

• Principal Surveying Engineer

•
• 25 yrs Drilling & Measurements experience

• Specialized in: Well Planning, Anti-Collision, Error Modelling, 
Survey Corrections, Cartography, Drilling Automation 
(Software Solutions)

Speaker Information
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Presentation Agenda

• Borehole Position Calculation Methods – “Where We Are & Have Been”

• Hole Condition “Shape” Indicators
• Dogleg / Severity

• Tortuosity

• Rugosity

• Borehole Position Calculation Methods – “Where We Are Going”
• High frequency surveys

• Computation Problems

• New Model Methods
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Trajectory Calculation Models  API Bulletin D20 (1985)
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Tangential Method
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Balanced Tangential Method
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Average Angle Method
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Radius Of Curvature
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Minimum Curvature
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Mercury Method
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Mercury, Nevada
Nuclear Test Site
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Borehole Condition Indicators
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• Dogleg

• Lubinski – pipe bending

• Wilson – Tangential Method / Radius of Curvature

• Mason and Taylor – Minimum Curvature

• Tortuosity – Cumulative Dogleg – can be normalized

• Rugosity – Wellbore diameter irregularity
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High Frequency Surveys
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• Continuous Surveys – Gyro & MWD
• Gives better indication of the “true” shape of the well 

path

• Shows and corrects for “Stockhausen Effect”

• Short intervals can magnify angular changes when 
shown as rates, e.g. large DLS values
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Advanced Spline Curve (ASC) model
IADC/SPE-178796 • Advanced Trajectory Computational Model • Mahmoud F Abughaban
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• Current trajectory method has an invalid assumption (constant curvature arc) proven by high 

resolution surveys in slide/rotation pattern modes:

• Causes artificially low tortuosity

• Significant TVD error accumulation

• Underestimates torque and drag output

• A robust three dimensional wellbore trajectory model (The ASC Model) has been developed:

• Based on Cubic polynomial piece-wise continuous functions

• Solving system of liner equations

• Continuous at all survey stations up to the third derivative

• Requires no assumptions / definite solution

• The ASC characteristics allow:

• More accurate wellbore positioning, tortuosity and rugosity with less number of surveys taken 

than current trajectory methods while drilling and post-drilling
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Improved Wellbore Quality Using a Novel Real-Time 
Tortuosity Index
IADC/SPE-178869 • Yang Zhou • Danden Zheng • Pradeepkumar Ashok • Eric van Oort
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• Tortuosity Density Index
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Documentation / Reference Updates
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• Add borehole quality definitions to Lexicon

• Add new section to bibliography for hole 

condition and 
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Questions / Comments
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