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Humans and Automation: System Design and Research Issues 
Thomas B. Sheridan, John Wiley, 2002 

Where automation applies

Scale of automation

Levels of 
automation

Supervisory control
Human-Centered Automation - Principles
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Upstream Human-Centered Automation

Down-hole information and control is available through higher 
bandwidth communication channels throughout well construction, 
completion, and production. Installation of completion hardware is 
predictable and reliable. Flexible, semi autonomous, bandwidth 
optimized, and context aware systems reduce the need for intervention.

Surface systems are networked and can be controlled remotely. 
Automation drives efficiency, safety, and economics. The surface
environment is safe and attractive. Dangerous, unpleasant and inefficient 
tasks, and tasks prone to human error are automated. Well trained 
technicians operate surface equipment with input from remote experts.

Multi-vendor asset equipment is fully networked from down-hole to 
seabed to surface. Information about the performance of the asset, 
and the levels of uncertainty in future performance, is constantly 
updated. Automation plays a key role in a rolling simulation, 
uncertainty analysis, and optimization of asset exploitation.

Field locations have the benefits of local autonomy with logistics and 
resources optimized across the company. Local staff have access to 
expertise through automated systems, particularly in case of break 
down. Work schedules are attractive because of the elasticity of 
response created by automation and access to multiple remote experts. 

Expertise is distributed around the world in and between companies. 
Expertise is enhanced by automation in data management, simulation, 
uncertainty management, prognostics. Experts make decisions, and are 
part of the automation continuous improvement process. Administration 
is seamless with logistics automated through web services.
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Upstream Automation
Measurement and Control, Processes and Technology,

Maximizing the Value of People Expertise

Remote operation
Auto-pilot
High-level commands
Low-level commands
Manual operation

There is much to human 
beings, of which little 

has been decoded. 
Artificial intelligence is 
remote, but leveraging 
what’s known is within 

reach.
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Computer Theology, Bertrand du Castel & Timothy M. Jurgensen, Midori Press, 2008
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Upstream Human-Centered Automation

The ontology describes sensor fusion and control activities in a
uniform manner so that reasoning can automatically process data 

input into commands. 
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Stochastic Grammars

© Schlumberger, 2009 All Rights Reserved. Patents pending.

An ontology of rules
6
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DL 
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