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RESULTS 
 

INTRODUCTION 
Mitigating drillstring vibration remains a challenge in deep geothermal well drilling, where greater 
depths, larger wellbore diameters, and harder, more abrasive formations amplify drilling dysfunc-
tions. However, most of existing vibration control strategies:  
1. Operate passively and are developed for simplified drilling scenarios  
2. Need parameter tuning and field trail-and-errors  
3. Lack robustness against drilling nonlinearity, uncertainties, and coupled dynamics 
 
 

METHODS  
1. A comprehensive and efficient drill-

string dynamic model with coupled tri
-axial dynamics is developed for vibra-
tion analysis. 

2. An axial-torsional drilling actuator is 
designed to proactively control down-
hole WOB-RPM in the BHA. 

3. Vibration mitigation strategies and al-
gorithms are designed to achieve fast, 
efficient, and robust vibration control. 

4. The design verified in challenging 
deep well drilling simulations, seeing 
effective mitigation of system vibra-
tions and better performance than ex-
isting technologies. 

CONCLUSIONS 
1. Coupled tri-axial vibrations in 

deep geothermal wells are 
ubiquitous and challenging to 
mitigate. 

2. Downhole vibration control, 
with the proactive tool, shares 
a wide control bandwidth, 
strong robustness, and fast re-
sponse compared with existing 
technologies.  

3. Distributed (no surface com-
munication) WOB-RPM control-
ler receives clean measure-
ments and act promptly direct-
ly in the BHA.  

4. The drilling model and control-
ler are ready for implementa-
tion. Future works involves pro-
totyping and test of the actua-
tor in the field. 
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