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Problem
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- An operator had a wellbore collision with a vertical well while drilling 
the lateral.

- The vertical well had inclination only surveys.
- Separation Factor <<<< 1.0
- Costly to take vertical wells offline and run a gyro.
- Wells have to be drilled.



Tools
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- TRRC Website
- Python

- Jupyter Notebook
- Pandas
- Geopandas
- Numpy
- Haversine
- Selenium
- Camelot
- Scipy
- Plotly



Data Sources – TRRC Permit Query
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Data Sources – TRRC Well Shape File
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Data Sources – TRRC Directional Surveys
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Data Processing
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- 3 different sources of data
- Permit data has well information but no lat/long
- Shape file data has lat/long but no other relevant well information
- Lots of data with over 10,000 vertical wells
- Looking for wells that only have gyro surveys
- Not enough time!



Data Processing – TRRC Permits
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Data Processing – TRRC Directional Surveys
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Data Processing – TRRC Well Shape File
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Data Processing – TRRC Directional Surveys
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Data Processing – TRRC Directional Surveys
Dataset reduced from over 10,000 wells to 1,200 wells
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Data Processing – TRRC Directional Surveys

- 1,200 wells with 100 survey stations/well = 120,000 surveys to enter
- Dataset needs to be reduced further
- Use haversine equation to calculate distance between a specified 

location and vertical wells.
- Filter to 10 mile radius to further reduce dataset

Dataset reduced from 1,200 wells to 83 wells
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Data Processing – TRRC Directional Surveys

- Still don’t have any survey data
- Surveys are in PDFs
- 83 wells with 100 survey stations/well = 8,300 surveys to enter
- Time consuming and error prone
- There is a Python package for that!
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Data Processing – TRRC Directional Surveys

- Assume all wells have the same origin
- Use Measured Depth, Inclination, and Azimuth to recalculate survey 

positions
- Time to plot the data
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Results – Vertical Well Drift



18

Data Processing – TRRC Directional Surveys



19

Results – Vertical Well Probability Boxes
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Data Processing – TRRC Directional Surveys

- What would the average or median well look like?
- A groupby of measured depth is required to perform a statistical 

analysis.
- All wells must have the same exact measured depth for survey 

stations to calculate the mean or median.
- Data must be corrected.
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Data Processing – TRRC Directional Surveys

- Create an interpolation model for each well 
with Scipy package.

- Interpolation depths to be at 100’ intervals 
for each well.

- Create a new dataset for each well.
- Plot new data set for verification.
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Results – Actual vs Interpolated Surveys
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Data Processing – TRRC Directional Surveys

- Perform groupby on Measured Depth of the interpolated dataset
- Calculate the mean and median for each survey station
- Plot the results
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Results – Mean Drift Colored by Measured Depth
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Results – Median Drift Colored by Measured Depth
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Summary

- Geographical vertical well drift 40 ft to the East and 15 ft to the South 
per 10,500’.

- Horizontal wells should be planned to pass by the west side of vertical 
wells if possible.

- If a horizontal well passes to the East of a vertical well, 120 ft center 
to center can greatly reduce the risk of collision.
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