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Rotary Drilling Process
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Directional Drilling 
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Directional Drilling with Moineau Motors
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Directional Drilling with Rotary Steerable Tools
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§ Push the bit system

§ Point the bit system

§ Quelle: Weatherford
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Current Directional Drilling Constraints
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§ Quelle  K+M
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Main Functions of Drilling Fluids 
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• Cuttings transport

regulated by pump rate and drilling fluid viscosity

• Provide overbalance to formation fluids and wellbore stability

regulated by drilling fluid density

• Fluid-loss control

regulated by fluid additives
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Pure-Bore® Drilling Fluid System
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• starch based crosslinked polymer 

• good shear thinning rheology like Xanthan

• good filtration control

• prevent swelling of clay minerals by encapsulation 

• high stability against contamination

• acts as a high performance water based mud (HPWBM) in combination with inhibitor KCL

• usable in combination with lubricators

• applicable in combination with co-polymers and additional inhibitors (glycol, polyamine)

• biodegradable

-
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Drill Bit Types
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§ Quelle: Baker Hughes

§ Roller cone bits § PDC bits § Impregnated Bits
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Hybrid Bit
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§ Combination of rock crushing processes

§ Quelle: Baker Hughes
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Utah FORGE
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§ Erste stark geneigte Geothermiebohrung in Granit (65° Inklination, 228 °C, 2500 m)
§ PDC-Meißelentwicklung: 10 m/h, 194 m, 18 h

Quelle: Utah FORGE
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Classic Rotary Drilling Rig
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New Types of Drilling Rigs
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§ Quelle: Drilltec § Quelle: Herrenknecht
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Logging While Drilling/Geosteering
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Types of measurements:

• Inclination/Azmiuth

• Resistivity

• Neutron Porosity

• Nuclear Magnetic Resonance

• Puls Neutron

• Density

• Gamma Ray/Spectral Gamma Ray

• Imaging Tools
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Casing Drilling
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§ Quelle: Weatherford
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Coiled Tubing Drilling
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§ Quelle Schlumberger
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EavorTM Technologies
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Quelle: Geretstried – site of Eavor Technologies German pilot 
project (thinkgeoenergy.com) (Datum 9.9.2022)

Quelle: Holmes et al. (2021): Multilateral Closed-Loop Geothermal Systems as a Zero-Emission Load-Following
Resource. GRC Transactions, Vol. 45.
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MTD Micro Turbine Drilling
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±30 - 40 
mm

±1 – 1.5 
m
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DTH Air Hammer versus DTH Water Hammer
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Todays DTH water / fluid hammer drilling technology
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§ Quelle: www.hartrusion.com

§ Quelle: www.renishaw.de



Offen26.09.22 2022© Fraunhofer IEGSeite 22

Advantages of a fluidic switch

§ Fluidic switch is less vulnerable to particle loaded fluids (dill mud)
§ Cost efficient manufacturing
§ Single part for the entire valve
§ Absence of accurate tolerances 
§ Reliable oscillation at high temperature and pressure

Drilling tool for deep reservoirs with 
high temperature and pressure

Large eddy simulation of the fluidic switch [3]


