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What is drillstring imaging?
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Yy What is drillstring imaging?

ldea #1 — Can

formation type be

detected based on the
drillstring harmonics?
Idea #2 — Can the el SR

borehole quality
(cuttings transport,
tortuosity, friction
points, etc) be imaged?
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Ii Drillpipes

Source: Univ of Aberdeen
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“ts' Drillstring as a waveguide

At low frequencies the drillstring acts as

2 — ; : ; ; a waveguide with low damping
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Ffeque(ngy(HZ) Gives an opportunity to image (or
n ! probe) the bit-rock interaction

Dong Ma, Yibing Shi, Wei Zhang, and Guozhen Liu. Design of acoustic transmission along drill strings for logging while drilling data based on adaptive NC-OFDM. AEU - International Journal of
Electronics and Communications. Volume 83, 2018, pp 329-338.
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vs* Visualizing Frequency Content vs Depth

(A) Measured Z-Acceleration Spectrum (B) Model Z-Acceleration Spectrum
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'+ Imaging of a Hanging Beam

Axial
Accelerometer

—

Cables to ceiling
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Transverse Accelerometers

Transverse waves In a steel
beam

Wave velocity is a function of
frequency

Question:

Can this be adapted to axial or
torsional waves?
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“* What about axial or torsional waves?

Experimental Resuls
Simulation Results

Axial Metal Hammer Hit Mass placed 2/3 of way down
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Drillstring Imaging

Hammer blow
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s Drillstring Imaging

Consistent results with the
hanging beam
End of the beam is easily
mapped

Small mass less so
Why? Pulse width >> mass size

Limitations
Sampling Frequency
Gives minimum recordable feature

Impulse bandwidth
Gives minimum resolvable feature
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Drillstring Imaging

Amplitude (V)
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Laboratory Experiments
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Drillstring Imaging

Drillstring buckling & friction
points — are these imageable?

3D view of the completion string while running in hole at 5350m — Bending Stress and Helical buckling along
the 5 in. drill pipes

Helical Buckling
of Dril|] Pipes

Bending Stress

SPE/IADC 173141: “Advanced Drilling Engineering Methodology Proves
Robust in Preventing Mechanical Lock-up While Deploying Sand-Control
Completions Through Complex 3D Drains.”

Wellbore tortuosity and wellbore
guality

East [ft]

SPE/IADC 173103: “Wellbore Tortuosity Analyzed by a Novel Method
May Help to Improve Drilling, Completion and Production Operations.”
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 Borehole quality assessment
e Formation identification
 Cross well seismic
 Fracture diagnostics

e Seismic-while-drilling
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Questions?
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