
Drillbotics 2019



2019 Team Members

➢Emmanuel Akita Team Captain

➢Forrest Dyer Mechanical/Machinist 

➢Payton Duggan Electrical

➢Savanna Drummond General Logistics

➢Monica Elkins General Logistics

➢Dr. Ramadan Ahmed Advising Professor

2



Presentation Outline

I. 2018 Recap

II. 2019 Design Concept

III. 2019 Improvements

IV. Mechanical Systems

V. Electrical Systems

VI. Control System

VII. Capital Expenditures

VIII. Acknowledgements

3



I. 2018 Recap
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Major improvements
➢Electrical System

➢Pneumatic System



II. 2019 Design Concept 
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Major system designs
➢Top Assembly

➢Circulation

➢Weight on Bit

➢Directional BHA



II. 2019 Design Concept 
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Top Assembly: Torque Transfer to the Bit
➢Cable Drilling

➢Special Connections

Circulation: 
➢Flow between cable and pipe  

Weight on Bit: 
➢Mainly transferred by drill pipe



II. 2019 Design Concept 
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Directional Drilling Assembly 
➢Downhole Sensor

➢Stepper Motor

➢New BHA



II. 2019 Design Concept 
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New Bottom Hole Assembly
➢Bent Sub

➢Roughly 12°



III. 2019 Improvements
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Swivel Removed
➢Bypass to camlock connection

Safety Measures
➢Enclosed rotating parts



IV. Mechanical Systems
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New TopDrive
➢Max RPM-1800?

Camlock Assembly
➢Quick Disconnect



V. Electrical Systems

Power System 
and Control

Data 
Acquisition

Rig Sensors Downhole 
Sensor
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VI. Control Systems

➢Labview
➢WOB

➢RPM

➢Torque

➢Downhole sensor reading for 
inclination control

➢Redundancies built in through 
experimental data 
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Challenges 
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BHA for directional drilling

Drillbit

Stress points

Cable dimensions 

Pipe Grade

Covering the hole

Optimizing drilling parameters and BHA angle 

Incorporating downhole sensors



VII. Capital Expenditures

Category Expenditures

Big Ticket Improvement $5,793

Parts/Materials $3,012

Safety $297

Miscellaneous $437

TOTAL $9,537

14



VIII. Acknowledgements

➢Mewbourne Oil Corporation

➢Dr. Catalin Teodoriu

➢Jeff McCaskill

➢Jack Borer

15



Trial and Error

16



Trial and Error
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Thank you
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EXTRA
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Azimuth Control

Issues with Gyro 
calibration; 
➢EM interference from top drive

➢3 phase 

➢Holding Torque

➢Electrobrake

➢Tachometer 

➢Encoder 

➢Move to 0 position –
stepper

➢Move 1.44 deg. Every step

➢Use gyro

➢Clock to the right to 
compensate for torsion 
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1st version of top spider 
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Test # 1 in pilot & 3in vertical WOB, lbs Target

1 L = 2,D=2.25 25-28 Yes

2 L = 2,D=2.25 23 - 35 3 inches above bottom

3 L = 4, D= 2.25 (@1in), 1.5 in (@3 in) 23-30
3 inches above bottom

`

4 L = 5, D =  1.5 (@1- 5 in) 16-27
Missed; bottom hole,  interference from 

well - More WOB?

5 L = 4, D = 1.5 23-28

-SD, pneumatic threads came off
- Not enough displacement, so more   

WOB
-Allen screws came off BHA

6 L = 4, D = 1.5 23-33
Stopped; torqued up (Allen screws), epoxy 

broke

7 L = 4, D = 1.5 20-33 Yes, 14 min

8 L = 4, D = 1.5 20-33 No - inserts, abt 20 min

9 L = 4, D = 1.5 20 - 49 Yes, optimized; 11 min



BHA Optimization 
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Azimuth control 
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BHA optimization 
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Downhole sensors
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Micromeasurements.com
Sparkfun.com  



Strain Gauge Data
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RPM and Distance Sensor
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