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Safety Instructions 

Meeting Point: 

„Clock“ 

Workshop 

Lecture 

Hall 

To Meeting Point 
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 Behavior in the Event of a Fire 

 Keep calm 

 

 Report the fire 

 

 Get to safety 

 

 I 
 Actuate the manual fire alarm 

 

 

 Emergency number 112 

 

 

 Warn persons at risk / actuate 

the fire alarm 

 Assist others in need of help 

 Close doors 

 Follow the destined emergency 

exits 

 Do not use the lift 

 Go to the assembly point 

 Follow instructions 

Safety Instructions 
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Team Members 

 Wolfgang Holstein 

 Mechanical Engineering - Automation Technologies 

 

 Dominik Orgel 

 Mechanical Engineering - Mechatronics 

 

 Jens Helberg 

 Petroleum Engineering - Drilling & Production 

 

 Erik Feldmann 

 Petroleum Engineering - Drilling & Production 
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 Control panel 

 Data visualization display 

 Control cabinet 

 Top drive system 

 Feeding device 

 Pump 

 Water Tank 

 Frame 

Drill Rig Overview  
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 Lower/upper limit switches 

 Warning light 

 Video surveillance to safely 

control remote operation 

 Two emergency switches 

 Test stand enclosed with 

polycarbonate panels 

 Separation of high and low 

voltage components 

 

Drill Rig Safety Features 
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 Six basic systems to 

perform drilling operation 

 Hoisting system 

 Top drive system 

 Circulation system 

 Power system 

 Well monitoring & control 

system 

 Safety system 

Schematic Structure 
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 Powered by 1,5 kW motor 

connected to a VFD 

 Multistage centrifugal pump  

 Max. flow rate 20 ltr/min 

 Max. pressure 12 bar 

 Three-chamber settling tank 

 Permanent installation of 

pump within structure 

 Check valve in the supply 

line 

 

 

Circulation System 
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 Spindle driven via stepper 

motor 

 TR 24x4 

 Application of WOB in lieu of 

drill collars 

 Max. axial force ca. 1,5 kN 

 

Hoisting System 
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 440 W BLDC-Motor 

 Planetary gear with 1:8 gear ratio 

 Belt drive with 1:2 gear ratio 

 Max. rotational speed 375 rpm 

 Shaft seal with 15 bar max. pressure 

 Connection to drillpipe via collet 

chucks 

 

Top Drive 
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 Compact, integrated 

design 

 Transportation in 90° 

position 

 Quick and easy set-up 

 

Drill Rig Mobility 



Institute of Petroleum Engineering 

Erik Feldmann | Wolfgang Hollstein | Dominik Orgel | Jens Helberg  DSATS Drillbotics® Student Competition 14 

 Gear box to provide higher torque 

 Improvement of top drive sealing 

 Collet chucks instead of locking assemblies 

 Installation on BHA & Top-Drive 

 New multistage centrifugal pump 

 Installation of flow meter 

 Installation of power meter 

 

 

Hardware Improvements 
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Control Scheme 
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 Constraint box will 

function similar to a 

master function 

 Safe operating envelope 

considering mechanical 

limitations  

 Access to drilling 

parameters is granted 

via TCP/IP 

communication protocol  

 

Control Scheme 
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 State of Drill Rig 

 Finite state machine 

 

Control Scheme 
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Control Scheme 
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 Modular set-up 

1. Sensor & radio module 

2. Hammer module 

3. Anvil / drill bit module 

4. WOB and torque measurement module 

(new) 

 

BHA Design 
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 Old Module  

 High energy consumption 

 Non-watertight enclosure 

 Difficult to manufacture 

 

BHA Sensor System 
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 Conclusion for this year´s 

competition: 

 Improved enclosure 

 Higher data transmission 

 Reduced energy 

consumption of electric 

consumers in BHA 

 Eight degrees of sensor data 

 

BHA Sensor System 
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 Current Sensor Status 

 Downhole strain gauges 

 HX711 24 Bit ADC 

 Interrupt routines for 

intermediate data 

displacement 

 Resin enclosure  

 

BHA Sensor System 
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 Third Iteration Module  

 Esp32  

 Dual core processor 

 240 MHz 

 512kb SRAM 

 Real-time capable 

 I²S Microphone 

 24Bit at 192kHz 

 New PCB design 

 

BHA Sensor System 
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Drill Hammer Concept 
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Drilling Performance 
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 TU Clausthal student team has stayed below budget 

limit for this year´s Drillbotics® competition 

 Sponsoring of 4000 EUR was granted by Wintershall 

Holding GmbH and spent for this competition in total 

Cost Control 
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 Basic concept of drill rig and hydraulic hammer is 

proven 

 Adjustments are planned to increase rig performance 

and process reliability 

 Control and monitoring scheme supports easy 

implementation of different optimization algorithms to 

test their performance 

 Remote host initiates process and interacts with the 

drilling controller 

Conclusions and Outlook 
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Thank you for your attention! 


