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The Team

• Multidisciplinary team of 
mostly undergraduate 
students

• Advised by Dr. Roman 
Shor

• First year as an 
established Schulich 
Team

Amanda: Founder/ Project Manager/ Finance 
Management

Steven: Mechanical Team Lead/ Design Engineer/ Safety 
Coordinator/ Welder

Kyle: Programmer/ Software Implementation

Tanner: Design Engineer/ Instrumentation Engineer

Andy: Automation Engineer/ Instrumentation Engineer

Nicolas: Design Engineer

Evan: Design Engineer

Daniel: Design Engineer

Juan: Automation Engineer/ Advisor



Design Overview
Design

• Extruded Aluminum Mast

• Heavy Duty Base Frame 

• AC Variable Speed Top Drive Motor

• Stepper motor 

• Encoder

• Load Cell

• Submersible Pump

• Mud bucket with clamping system

Safety Features

• Robust base

• Fluid containment

• Wall brackets

• Wiring Harness



Base

• Welded mild steel 2”x2” with 1/8” thickness

• Reinforced structure by tensile members

• Box for mounting of xy table and other sensors

• Steel plate for mounting

• Powder coated 

• Corrosion resistant



Mast
Draw works

• Chains support Top Drive Motor and counterweight

• Stepper Motor controls height of the Top Drive Motor

• Load Cell determines the weight on bit

• Encoder Determines the height of the Top Drive Motor

Top Drive Motor

• Top Drive Motor contains a speed feedback loop and 
torque estimation through a Variable Frequency Drive

• 80 lbs

Sensors

• Encoder

• Load Cell



Bottom Hole Assembly
• Composed of a BHA sensor housed above a 

stabilizer

• Sensor includes power supply, and a wireless 
thermometer, accelerometer, and gyroscope

• BHA covered with teflon casing to prevent 
water damage to circuitry

Spiral Stabilizers

• Enhances chip removal process

• 1.105 OD for clearance of .02 with hole

• 4130 steel

• Future plans for carbide electroplating and 
additional clearance.

• 4 baffle model at 1.75” of stabilization 



Fluid System

• Water used as lubricant/coolant

• ESP and hose for circulation

• Mud bucket used for containment

• ESP powered via 12V power source with 
external controller

• Future plans to play with viscosity 

AW3
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AW3 Added pump power source and changed containment from wellhead to mud bucket
Andy Man-Bok Wu, 6/6/2018



Mud Bucket

• 15”x30”x12” bent and welded from 1/16” 
stainless steel

• welded 1”x1” stainless steel tubing compose a 
frame used to support the rock with wedges



Measurement and Control

• PLC reads sensors from Motors and Simulink 

• Logic programmed in MATLAB

• Code built on loops to optimize values based on operational limits

• Emergency shut down incorporated into code

• Blue tooth sensor used for downhole measurements



Comparison of Actual and Estimated Expenses

Item Estimated (CAD) Actual (CAD)

Complete rig structure $2000 $1780

BHA $1000 $1100

Sensors $1500 $1190

Miscellaneous (tools, supplies) $800 $824

Labour $0 $150

Total $5300 $5044

• We started with the rig mast and some hardware from last year worth approximately $7500 CAD
• We added used the real time target machine from last year
• The rig was designed so that portions can be used for subsequent years to reduce cost



Questions?

Thank you to our sponsors
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