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Each sensor: 
• has a documented calibration 
• has high accuracy, low power consumption 
• acquires measurements at user-configured frequencies 
• located in weatherproof, noble gas filled enclosure 

 
Each measurement: 

• is direct in relation to the load path 
• is made simultaneously with all others 
• is available on command 

 



 Measurement           Sensor Type 
 

Weight, torque, bending moment & angle   Strain gages 

Block height         Laser rangefinder 

Rotation speed        Magnetometer, rate gyro 

Pressure & temperature       Thin film strain gages 

Flowrate and mud density      Ultrasonic 

Axial, torsional, lateral vibrations     Strain gages 



Measurement  Estimated Range 

Tension/compression 0 – connection yield  

Torsion 0 – connection yield 

Bending moment 0 – connection yield 

Rotational speed 0 – 200 rpm 

Height 0 – 150 ft 

Pressure (mud) 0 – 7500 psi 

Temperature (mud) 0 – 250 F 

Mud flowrate 100 – 1800 gpm 

Mud density 7.0 to 20.0 ppg 
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Hookload, Torque, Bending Moment & Angle 
 

• Strain gage measurements from 3 pockets  

• Oriented at 120°in same horizontal plane 

• Sensors are full Wheatstone bridges 

• Each pocket has 1 weight & 1 torque sensor 

• Values are averages of 3 sensors 

• Bending moment and Bending angle  
Strain pocket, 

gages attached 

to wall 



Tension / Compression Torsion Bending moment 





• Digital sensors 

• Thin-film strain gages 

• Full Wheatstone Bridge 

• Factory calibrated 

• Full scale 7500 psi 

•  0.025%  accuracy 

• Nickel RTD temperature 

• Accuracy ≈ 1.0%   

    

 

 

 

 

 

 

 

 



Flowrate sensors 

with PZT crystals 
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Measurement "Typical" Sampling Rate Value Update Rate

Hz sec
Block Height 100 0.1

Hookload, Torque 50 1

Rotary Speed 50 0.25

Mud Pressure 10 1

Mud Temperature 1 60

Flow Rate 100 60

Mud Density 100 60

Vibrations 450 1





SDM Sub Prototype made, limited tests 
performed; Flowrate & density sensors 
require more testing  
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Rig floor Console Basic GUI– Customizable for / by user 
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Specs 
developed  
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