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Outline

• Introduction

• What is Digital Transformation with reference to Drilling?  

• Review the evolution of drilling and geological data in drilling optimization.

• Current State  

• Summary 
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Introduction
Digital Transformation of the Geosciences - Hype or Hope

According to Jason Bloomberg1 “Digitization, Digitalization And Digital Transformation:  Confuse Them at 
Your Peril”

Digitization   - Analog to Digital

Digitalization – digital technologies to transform business models

Digital Transformation – “..refers to the customer-driven strategic business transformation that
requires cross-cutting organizational change as well as the implementation 
of digital technologies”

1. Jason Bloomberg, Forbes Contributor, April 29, 2018
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What is Digital Transformation in Drilling?
Hope

• A major dilemma associated with obtaining the 
necessary drilling parameters, logging data and other 
geological data in drilling is that there is no envisioned 
end-use for most of the information. (Onyia SPEDE March 
1987).

• Factors
• Rig data (non-digital)

• Organizational Walls – Geology, Drilling, and others
• Lack of integration

• Learning Culture - Limited at best.

• Where is the industry now and where are we going?
• Drilling optimization and Real Time Operations 

Centers -RTOCs
• Safety
• Value proposition

Modified from ITC As
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Digital Transformation in Drilling: Evolution  

Early to mid-80’s

Geology Drilling Log 
(GDL)

Onyia, E.C.; SPEDE  March 1987. 
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Digital Transformation in Drilling: Evolution
Geology +  Drilling data  

Onyia, E.C.; SPEDE  March 1987. 

Geologic Data from:
• Wire line logs
• LWD
• Mud Logging
• Cores



Digital Transformation in Drilling: Evolution contd.
Geology +  Drilling data  

Onyia, E.C.; SPEDE  March 1987
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Digital Transformation in Drilling: Evolution
Geology +  Drilling data  

End Result: Rock Strength or Drillability Log

Onyia, E.C.; SPEDE  March 1987. 
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Digital Transformation in Drilling: Evolution  

Early to mid-80’s

Application in 
Drilling 
Simulation 

Full drilling 
interactive 
simulator

Amoco’s Engineering Simulator for Drilling, ESD
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Mid 90’s to early 2000’s

• Emerged, the concept of Mechanical earth Model 

o Same concept of integration of Geological Drilling data for well design
PLUS more elaborate simulation taking advantage of faster computing 
capabilities.

o Multiple well paths

o But NOT a full-blown interactive simulator like the Amoco ESD

• Others – Apparent Rock Strength (ARS) by Geir Hareland
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Current State
• Better computing power
• High fidelity digital drilling data – time and depth based, including rig 

equipment sensors in real-time 
• High fidelity wireline and Logging While Drilling (LWD) data
• Real-time geophysical data
• Remote operations monitoring:

• Distributed
• Real Time Operation Centers (RTOCs)

• Deep-water wells
• Movement to Unconventionals
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RTOC

Credit to Genesis RTS:
http://www.genesisrts.com/tools-rtoc.shtmlHigh Fidelity Data 
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Challenges

• Real-Time Data (while drilling)
• Data overload
• Limited experienced personnel

• Post Drilling 
• Persistent limited end use of drilling data
• Data mining tools
• Personnel
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Summary 
• Significant advances have been made in digital data transformation in 

drilling in the use of drilling and geological data among the majors.

• Post-drilling: Limited end-use of the acquired data in drilling models 
development and simulation.

• Safety – Proactive rather than reactive use of data

• Opportunities
• Unconventionals
• Value



1ST SUBSURFACE INTELLIGENCE AND ANALYTICS CONFERENCE - 2019

THANK YOU


