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Presenter
Presentation Notes
This is not a technical talk. So why discuss it at the ISCWSA?  When first approached, I said no; I didn’t feel it was an appropriate topic. But ultimately I agreed to give the talk, so I had to think about the purpose of it. Why should this technique/solution be presented. What is the purpose?  
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Why Talk About Automated 
Clearance Calculations? 

At ISCWSA / SPE WPTS meetings, we 
strive to 

• Ensure that factors associated with 
positional uncertainty are defined and 
described 

• Raise awareness of, among other things, 
the role positional uncertainty plays in 
safety-critical work being done in the 
industry 

Presenter
Presentation Notes
We talk about the Earth’s magnetic field, about positional uncertainty terms, for example, but we also talk about how to get the work that we do out into the public and used
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Why Talk About Automated 
Clearance Calculations? 

But even with raised awareness, the “human 
factor” always remains 

 
• Are the calculations run? 

 
• Are they run with the correct rules? 

 
• Are they run every time or only when 

someone “feels” it’s necessary 
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After entering a survey station: 
• Locations may be plotted on a traveling 

cylinder plot 
• Distance to plan may be calculated 
• A project ahead plan may be created 
• A clearance calculation may be run using an 

Anti-Collision Rule (ACR) 

The Current Process 

Presenter
Presentation Notes
Key word here is “may” – these things may get done, but they may not.
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Why Automation? 
Ameinfo.com, United Arab Emirates; September 24, 2009: 

“Human error and unsafe behaviour accounts for 
almost 90% of all accidents, including those caused 
by inexperienced and unskilled workers.” 
 

Spot focus on offshore safety: the human factor, Offshore 
Technology, 26 March 2012, Elisabeth Fischer: 

“Studies have shown that up to 90% of accidents are 
attributable to some degree to human failures. … The 
topics range from broad, high-level issues such as 
staff competence, to those covering specific subjects 
like fatigue risks and alarm handling.” 
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Why Automation? 
Simple answer is:  

• Because we, as an industry, know that we have 
safety-critical procedures in place that sometimes 
do not get followed, for whatever reason 
– “Clearance calculations are for the well planner 

in town to run” 
– “I’m too busy” 
– “I’m drilling the plan, and the plan cleared the 

clearance calculation” (He was off plan, btw, and 
the hole had to be cemented over.) 

These quotes were made despite policies being to 
run a clearance calculation after every survey 

 
 

Presenter
Presentation Notes
These are real quotes. In at least two of theses situations, there were collisions that resulted.

Increasingly we are drilling in areas where traditionally we didn’t have to worry about collisions (single wells, or all vertical field), but now we do – with complex pad drilling and long-reach horizontals.

There are complicated rules, complicated processes, some lack protocol
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What Are Automated Look-Ahead 
Clearances? 

While entering surveys: 
• Automated:  

A clearance calculation is run in the 
background as each survey station is 
entered… 

• Look-ahead:  
…on an extension of the survey… 

• Clearances: 
…using the Anti-Collision Rule (ACR) 

Presenter
Presentation Notes
We’ve come up with one simple solution to this complex problem.

Automated – reducing that human factor

Look ahead – not where you are but where you’re going. 

Clearances – not just center-to-center, but actual ACR calculations

You have to take action, but it gives you the warning so that you know you should take evasive action.
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The Process 

Presenter
Presentation Notes
Dynamic Graphics has taken a shot at this problem
Given these parameters, talking to clients, this is what we did. It is one way to approach the problem; other solutions/ideas may exist.
At start-up, the clearance calculation is run, as a “look-ahead” (a further extension) to the projection-to-bit (or last survey station, if not projection to bit).
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The Process 

Presenter
Presentation Notes
Possible projection to bit methods
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Presenter
Presentation Notes
Clearance calculation tab.
No problems; tab is green
Only failing paths shown by default
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Presenter
Presentation Notes
Close up of GUI
Calculation is run against the active offset well list using the primary ACR, by default. A secondary ACR may be specified. 
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Presenter
Presentation Notes
Using the secondary ACR multiple rules can be tested at the same time. For example, start clearance-monitoring and stop-drilling rules could be run at the same time, or the service company’s and operators’ rules. It allows consistency with the operators’ and service companies’ rules.

In doing so, it uses positional uncertainty modeling – not just center-to-center calculations (unless that’s desired)
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Presenter
Presentation Notes
Calculation is run on a “look ahead” for (by default) 100 m in front of the bit. You want enough time to react, but you don’t want it so long that you’ll get too many false positives. The look-ahead path is created, by default, as an extension to the projection-to-bit method, but other options are available. The software is not trying to predict the path; it’s merely showing that if you continue in the direction going, there may or may not be a problem. It’s a “heads-up” – a warning system. Not a trying to be too clever or predict what the user is going to do.
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Presenter
Presentation Notes
By default only the failing paths are displayed, since an offset list may have many wellpaths.
A notes and warning section posts useful information
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Presenter
Presentation Notes
So, upon startup, the Clearance tab should be green and, by default, not showing any failing paths. 
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Presenter
Presentation Notes
Here’s what the tab looks like with all the paths on. Passing wellpaths are highlighted in green; failures in red. Now, let’s return to the main Wellpath tab.
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Presenter
Presentation Notes
We enter a new survey location. Upon entering the last piece of information (either MD, inclination, or azimuth), the clearance calculation using the specified ACR(s) is run behind the scenes on the look ahead. If the calculation passes the (both) ACR(s), then the user just goes on his/her merry way. The work flow is not interrupted. But if the calculation fails….
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Presenter
Presentation Notes
When a failure of an ACR occurs, the software automatically switches to the Clearance tab, which has now turned red, and a pop-up appears, indicating which ACR(s) failed. This indicates that there would be an issue if you were to continue on the current course – but perhaps that not what is going to be done. 

So, the recommendation is that a proper clearance scan should be done immediately against an up-to-date project ahead – where you actually plan to drill.

The user must acknowledge that they have read the information before they can continue.
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“Available Space” – Essentially the C-C distance minus the MASD 

Presenter
Presentation Notes
Several pieces of information appear on the Clearance tab: arguably, the most useful of these is the available space: essentially the C-C (center-to-center distance) minus MASD (minimum allowable separation distance); displayed at first failure MD, as well as the last survey station and the projection to bit location.
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Presenter
Presentation Notes
A user can click on any line in the spreadsheet to highlight the line, as well as highlight the path in the 3D Viewer.
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Presenter
Presentation Notes
A user can click on any line in the spreadsheet to highlight the line, as well as highlight the path in the 3D Viewer.
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Presenter
Presentation Notes
A traveling cylinder disk can be turned on in the 3D Viewer to aid in understanding how the paths are spatially distributed.
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Presenter
Presentation Notes
An yellow warning exclamation point on the Distance from Plan tab is another indication that there may be something to worry about. Users should have seen that warning before getting to this point.
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Presenter
Presentation Notes
Using the Distance from Plan tab can give an earlier warning that there may be problems. When a station goes beyond the user-specified distance, in any direction (above/below plan, left/right of plan, or in the traveling cylinder plan), that distance is highlighted.  In this case, trouble started 11 stations back.
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Presenter
Presentation Notes
Looking at the Traveling Cylinder plot could have helped…if it was done. But the laws of human behavior indicate that the TC plot may not always be used. Having a bit more of a safety net by doing behind the scenes automated clearance calculations can help.
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Conclusions 
• Although policies are in place, often 

clearance calculations are not run upon 
entering survey stations 

• Automating a process to provide an alert 
can be useful 

• The alert may trigger a user to proceed 
with other safety critical activities 

• At a minimum, users have acknowledged 
the warning and, to some extent, 
accepted responsibility 

Presenter
Presentation Notes
Automated clearances on a small look ahead provide a useful alert. They do not replace traditional methods, but rather enhance the process 
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Legal Information 
All rights reserved. No part of this presentation may be reproduced, translated, or transmitted 
in any form or by any means, electronic or mechanical, including photocopying, recording, use 
or capture in any information storage or retrieval system, or otherwise, without the express 

prior written permission of Dynamic Graphics, Inc. The information contained in this document 
is subject to change without notice and should not be taken as a commitment, representation, 

or warranty on the part of Dynamic Graphics, Inc. 
 

Further, Dynamic Graphics, Inc. assumes no responsibility for errors that may appear in this 
presentation. The software contained in this presentation is licensed for use by the original 
licensee only and may be used only in strict accordance with the terms of such license. The 
logo shown below is a trademark of Dynamic Graphics, Inc. that is a registered trademark or 

the subject of pending applications in various countries. 
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