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1. Introduction 
 

This year marks the seventh competition for the title of Drillbotics® champion.  Teams will build a virtual 

rig.  We are investigating whether teams may compete by building and operating a physical rig as before.  

Both will attempt to drill the same directional well.  The Drillbotics committee wrote Guidelines for the 

competition, but there are inevitably some areas of confusion, which we hope to clarify here. 

 

These FAQs are a response to questions posed by various teams 

throughout the year and are updated as frequently as practicable.  Updates 

will be posted on the Drillbotics.com blog, and it is the responsibility of 

each team to keep up to date, as these FAQs become an amendment to the 

Guidelines.  Teams are encouraged to enroll to receive notification of new 

posts on the blog page www.Drillbotics.com/blog 

 

This updated FAQ shows the latest revisions highlighted in yellow. 

 

2. Frequently Asked Questions 

 

§3.2    Before drilling a well do we have to do planning to reach the target in the most efficient and safe 

way? 

Yes 

 

§3.2    How far apart (in meters) are the points in the directional plan? How many points in total? What is 

the approximate length of the well, inclination, azimuth? Do we decide ourselves about the 

drillstring geometry? 

No additional target/trajectory information will be given outside of what is already provided in the 

guidelines. “The starting directional plan to hit the targets will not require wellbore inclinations in 

excess of 30° from vertical, 15° change in azimuth.” Drillstring/BHA design is left up to each team. 

 

§3.2    Do we have to drill a well, or just a section? Do we need to run casings, cement it etc? 

The whole well will be drilled from spud to TD. Only the drilling operation is required to be 

modelled/executed.  No casing, cement, logging, etc. 
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§3.3.3   What do you mean by saying that the drill bit model will be provided? What exactly will be 

provided? 

 
function [ROP, ROPlateral, TOB] = rop_tob_drillbotics(formation_aggressivenss, 

bit_aggressiveness_factor, WOB,RPM,Eff, D, CCS, side_force, side_cutting_factor) 
  
%% This function predicts ROP, Lateral ROP of the bit, and Bit Torque 
%  Output Variables, Units: 
%  ROP, [ft/hr]  (axial ROP) 
%  ROPlateral, [ft/hr] (lateral ROP) 
%  TOB, [ft-lbs] (bit torque) 
  
% Input Variables, Units: 
% formation_aggressivenss, [ ] (drilling agressiveness, Torque/WOB ratio 
%      which is heavily influenced by formation type.  based on paper by 
%      Pessier and Fear in SPE 24584 (1992))  Contest will provide this. 
% bit_aggressiveness_factor, [ ] (range from 0.7 for unaggressive bits to 
%      1.3 for aggressive bits)  Contestants or contest will choose a bit 
%      which will have an associated bit_aggressiveness_factor. 
% WOB, [lbs]  (axial force on the bit) 
% RPM, [RPM}  (revolutions per minute of the bit) 
% Eff, [ ]  (drilling efficiency, usually 0.3 to 0.4) 
% D, [inches]  (bit diameter) 
% CCS, [psi]  (confined compressive strength of the rock) 
% side_cutting_factor, [ ]  (scaling factor for side cutting aggressiveness 
%      of the bit) 
  
    mu = formation_aggressivenss*bit_aggressiveness_factor; 
  
    ROP = (13.33*RPM.*mu.*WOB)*(Eff)/(D*CCS); % [ft/hr]; Derived from Teale MSE 

concept (1965). 
  
    TOB = D*(mu.*WOB)./36; % [ft-lbs]; Derived from Pessier and Fear, SPE 24584 

(1992)  
  
    ROPlateral = side_cutting_factor*side_force*RPM/(D*CCS); % [ft/hr] 
  
end 

 

§4.0 Is it possible for our team to participate in Drillbotics-2021 if we got our master’s 

degrees this August?  We were not able to compete because of the cancelled tests.  

No.  Unfortunately, the competition is only for current students.  It would not be fair to the 

other teams to allow graduates to compete.  Teams that had to drop out of the 2020 contest 

due to the pandemic will be allowed to participate for the purpose of learning but will not be 

considered for any of the prizes.   
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§4.5 What if a school wants to enter more than one team in a group? 

   

Did read:  A university may sponsor more than one team but must submit only one team/design for 

Phase II evaluation. 

Revised:  A university may sponsor more than one team in a group and may enter a team(s) in one or 

both groups. 

 

Appendix A: ObjectivesDoes this mean a requirement of 30° inclination and 15° change in azimuth 

between each target in the trajectory, or are these values the total displacement required 

from the start to the end of the trajectory? 

 

The max displacement/inclination/azimuth are total/accumulated from the start to the end of 

the well path. 

 

Please note: We want teams to be prepared to drill any given trajectory within the specified 

parameters, so we will not provide the coordinates in advance of the test. 

 

Appendix A: Objectives 

The referenced aluminum material may not be able to meet the trajectory requirements 

without going into plastic deformation.  

 

Yes, this is a difficult engineering problem.  Teams must deal with multiple constraints like 

those faced by practicing drilling engineers designing difficult wells.  Each team should design 

their own well trajectory plan after receiving competition targets.  Their systems should 

autonomously determine the trajectory, taking into consideration the physical limitations that 

they have defined for their specific system. If a team feels that their system will not be able to 

hit the targets, the plan should be designed to get as close to the targets as possible.  Judges 

will assess your assumptions and calculations to see how well you understand the issues.  Be 

sure to explain what testing was done to confirm your assumptions. 

 

Teams should consider whether their model assumes that the pipe will be subject to the same 

radius of curvature as the well trajectory.  Consideration should include drill pipe, connections 

and BHA (versus one continuous section of drill pipe).  What are the external bending 

moments and forces?  How will this affect stress/strain?  The pipe clearance from the wellbore 

wall may allow it to have a less severe bend and the connection points would also influence 

the stress/strain of the pipe body. Another question is whether plastic deformation should be 

allowed?   
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Appendix A: Objectives 

What information about the lithology will be provided: type, pore/fracture pressure, UCS?  

 

For Group A, expect formation aggressiveness and CCS to be functions dependent on bit depth 

(TVD).  Note CCS versus UCS.  Teams should explain their conversion calculations.  For Group B, 

we will advise teams of the rock properties after the we purchase the rock next spring.  Teams 

should expect more than one formation. 

 

Appx C §1.6  Is it possible to cut the drill pipe in more parts and then use joints to connect it? 

 

No, this would artificially strengthen the drillstring.  We want you to deal with the drillstring 

dynamics via your control software. 

 

Appx C §1.6  Do we have to use aluminum tubing? 

 

We refer you to section 1.6 of the Guidelines regarding the use of aluminum tubing (pipe) and 

specifically to 1.6.1 to substitute steel pipe.  Teams may choose durability over flexibility, and 

we ask that you explain your choice in your design report. 

 

Also refer to the question above about aluminum pipe and plastic deformation. 

 

 

-End- 

 


