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Motivation: Drillstring Vibration
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The physical configuration of the drillstring makes it prone to vibrations. (Dareing, 1984)
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Motivation: Effect of Fluid AADE .,

= Higher density of fluid column leads higher
vibration damping (Antunes et al., 1996) - L ............

Vibration Modes

= Increasing fluid density decrease lateral Y = le
vibration frequency (Berlioz et al., 1996) i

Torsional Mode

= The fluid friction depends on the vibrating | 4 >

frequency (Khulief & Sulaiman 2009) it
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= Annulus flow regime affects damping nafure
(Chehreghani et al., 2023)
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Ideal Test Facility

= Field Relevant - Mechanical Scaling

= Drilling Dynamics - Rotation & Bit Interaction

= Realistic Drilling Fluid Circulation

= High Frequency Measurement



SEEDD Laboratory AADE
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= Subsurface Energy Extraction & Driling Dynamics Laboratory

Fluid lnduced Drilling Dynamics (FIDD) Tesf Facility

Maitra, E.K.; Al Dushaishi, M.F. How does ﬂow rate affect drllls’rnng vibrationse Expenmen’rol investigation. In Proceedings of the AADE National
Technical Conference, Midland, TX, USA, 4-5 April 2023; p. AADE-23-NTCE-061. Available online:
https://www.aade.org/application/files/6417/2650/2196/AADE-23-NTCE-061_-_Maitra.pdf 6



FIDD Test Facility W

AMERICAN ASSOCIATION
of DRILLING ENGINEERS

» Schematic

Electromagnetic Wellb Electric Motor
- élibore Provides Rotation
- Shaker D|sSpIacement Transparent it 1
' ' ensors )

Induces Bit Motion Tracks BHA'S Acrylic | peasures Rota tion™__
Tri-Axial Lateral Movement
Accelerometer |
Measures . i i
e ) Drainage Fluid Swivel

e Returning fluid to Steadily flowing
: LT BHA Z%'X the reservoir fluid through BHA
PVC Y

Maitra, E.K. Fluid-Induced Driling Dynamics—A Mechanically Scaled Experimental Investigation. Master 's Thesis, Oklahoma
State University, Stillwater, OK, USA, 2023. Available online: https://hdl.handle.net/20.500.14446/338937



FIDD Test Facility AADE
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FIDD Test Facility AAocE
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FIDD Test Facility
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Maitra, E.K.; Al Dushaishi, M.F.; Sugiuraq, J.; Jones, S. Experimental Visualization
of Downhole Drilling Vibration Using Industrial Drilling Dynamic Recorder. In
Proceedings of the International Petroleum Technology Conference,
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Recent Findings: Effect of Flow Conditions i

Laminar annulus flow is more
effective in reducing low
frequency vibrations

Turbulent annulus flow Is more

effective in reducing high
frequency vibrations

Maitra, E.K.; Al Dushaishi, M.F. Experimental visualization of the effect of flow rate on downhole drilling vibration. In Proceedings of the IADC/SPE
International Drilling Conference and Exhibition, Galveston, TX, USA, 5-7 March 2024. DOI 10.2118/217742-MS
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Recent Findings: Effect of Flow Conditions AADE
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Maitra, E.K.; Al Dushaishi, M.F. Experimental visualization of the effect of flow rate on downhole drilling vibration. In Proceedings of the IADC/SPE
International Drilling Conference and Exhibition, Galveston, TX, USA, 5-7 March 2024. DOI 10.2118/217742-MS 12



Ongoing Investigation: Quantifying Damping
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Ongoing Investigation:

Quantifying Damping AADE .,
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Ongoing Investigation: Effect of Inclination AADE
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