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Safety

• Safety in the Industry is Imperative    

• Key Areas of Safety 
– Personnel 

• Hard hats, safety glasses, and steel toe foot wear is required

• The rig is equipped with safety glass to keep all spectators safe from any possible 
failures that may occur

• Please remain in the designated viewing area when the rig is in operation 

– Environment
• Fluids will be ran through a closed circuit system. 

– Equipment
• Safety parameters 
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Rig Structure

• Le Couyon Cayenne was designed to resemble rigs that can be found 
today.

• It features an 8ft tall derrick, a 36” x 30” rig floor, and 36” x 30” x 34” 
rock containment area. 

• The derrick’s height was changed from 4.2 ft to 8 ft to ensure that the drill 
string could be fully hoisted above the rock sample.

• We originally planned for only the rock containment area to be 
enclosed, but during construction, we equipped the full length of travel 
with ¼ inch safety glass to shield operators and spectators from any 
projectiles that may result from failure.
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Hoisting System
Derrick
• 8ft tall
• Allows drill string to be hoisted completely level with the rig floor 
• Linear guide rails provide stabilization in the X and Y direction. 

Drawworks
• Traditional block and tackle system
• Three pulleys on traveling block and four on crown which provides for a 

mechanical advantage of weight distribution. 
• The purpose of six sheaved lines is to allow for small increments of hoisting.
• 3/32nd cable is used and has max load capacity of 1000lbs.  
• Powered by a 24 VDC gear motor. 

Traveling block
• Houses the top drive motor which is a 24VDC motor with a 50:1 gear ratio. 
• Capable of producing 150 in-lbs of torque and 135rpm.
• Total weight of traveling block is 180lbs. 
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Drillstring
Type-E Thrust Bearing 
• Provides Vertical Support for the drill string

Drive Shaft Coupling 
• Joins Drive Shaft to Fluid Swivel 

Fluid Swivel 
• Allows the influx of fluid into the drill string

Fluid Swivel Coupling 
• Joins fluid swivel to drillpipe



Drillbotics™

Drillstring
Drillpipe
• Provided by DSATS

Stabilizer
• 1.125” Diameter 
• .750” section placed above Bit 
• 2.00” section placed above BHA

Bottomhole Assembly 
• Made of 303 Stainless 
• Houses downhole sensors

Drill Bit
• 1.125” Diameter
• US Synthetic Mining Viper Bit 
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Circulation System
• Originally planed to go with a simple transfer pump which would have been 

capable of producing up to 15gpm at 60psi

• A Cat pump 340 triplex pump was selected. 
– Capable of producing 1100 psi and 4gpm

– Powered by a 3HP AC Baldor motor. 

• While the calculations are extensive, research done at the University of 

Missouri at Rolla has proven that internal pressure within a cylinder under 

axial compression increases the buckling limit. 
– In the future, tests of our own will be conducted to determine the increased buckling limit of 

our drillstring. 
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Measurements
• Weight on Bit

– S-Beam Load Cell

– Placed in-line with the dead line of the hoisting system

• Revolutions per Minute

– Monarch Optical Sensor

– Mounted under the traveling block and is aimed at the drillstring

• Rate of Penetration

– A infrared distance sensor has been placed at the top of the derrick and 
measures the vertical distance that the traveling block has traveled and 
related it with time. 

• Verticality and Inclination
– A Sparkfun 9DOF has been placed in the BHA

• includes a 3-axis gyroscope, accelerometer, and magnometer. 
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Control System 

• Multiple Loops were created for the code to run

• Loops were based upon solving drilling 
inconsistenties
– Bit Balling

– Stick Slip

– Whirl

• Coded formulas help create decisions to adjust 
parameters for the next loop 
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Cost
Part Price 
Micro Control Board 4.9975
Bluetooth adapters 5.25
Batteries 5.49
9 DOF Stick 14.95
Guide Rails 208
Motor Drivers 169.99
Computer 630.78
Displacement Sensor 24.95
Load Cell 55.95
Optical Sensor 189.69
Drawworks Motor 291
Power Supply 17.99
Block and tackle 105.99
Circulation System 2228.49
Top Drive motor 842.32
Miscelaneous 679.9

Total 5475.738
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Questions?

PETROLEUM 
ENGINEERING



Thank You for Attending Today’s 
Presentation


