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Problem statement

Challenge

Low drilling speed of conventional rotary systems in
deep hard rocks (> 4 km) encountered in deep
geothermal projects lead to huge drilling costs

~

Objective

To increase the hard rock drilling rates by 4X as
compared to conventional rotatory techniques
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ORCHYD approach: Self Relief Drilling
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ORCHYD: Goal
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ORCHYD: Methodology
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Insert rock interactions: experimental setup
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Single insert rock interactions: experiments
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High Pressure Water Jetting (HPWJ): Experimental setup
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More info: Velmurugan, N., Gerbaud, L., Chambres, C., Naderi, S., Xiang, J., & Latham, J. P. (2023, June). Influencing Factors in Rock
Cutting Using High Pressure Water Jets Under Submerged Downhole Conditions. In ARMA US Rock Mechanics/Geomechanics
Symposium (pp. ARMA-2023). ARMA.
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Improvement in bit design

| Initial design b | Optimised prototype '
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Performance of ORCHYD concept
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More info: Gerbaud, L., Jahangir, E., Velmurugan, N., Sellami, H., & Cazenave, F. (2023, June). Enhancing drilling performance of mud
hammers by combining high pressure water jets slotting. In ARMA US Rock Mechanics/Geomechanics Symposium (pp. ARMA-2023).

ARMA.
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Mud hammer: Flushing & Hammering
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Hammering action
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Final deliverable of ORCHYD
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Thank you!

Dr. Naveen Velmurugan
Scientific & Technical Manager
naveen.velmurugan@minesparis.psl.eu

Dr. Laurent Gerbaud
Scientific Coordinator
laurent.gerbaud@minesparis.psl.eu
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