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Automation in context: Beyond islands of knowledge and technologies 
 
Present requirements to efficiency, availability, flexibility and safety of large scale industrial 
processes and technical infrastructure cannot be satisfied without advanced automation. The 
high societal importance of automation will increase further in a future with growing needs for 
green and sustainable technologies and increasing challenges in handling the interactions 
between complex production and distribution technologies and information technology. These 
challenges cannot be met without the intelligence provided automation system. 
Traditionally automation systems have been considered as a means to achieve purposes defined 
in relation to the values created by other technologies, and the competence of the engineer has 

been to know how to automate using electronics and information and communication 
technology. However, the challenges of the future will also require methods and tools to analyze 

why and what to automate in order to be able to see automation systems as elements of larger 
systems comprising other technologies, users and operators. The value added by automation can 
in this way be optimized and the intelligence can be increased so that automation not only adapt 
to the dynamics of the automated system but also to changes in the purposes and functions of 
the whole system. This trend is clearly visible within ongoing research in future power systems 
for distributed generation based on renewable energy resources. 
We need therefore to change our traditional understanding of automation so that it is also seen in 
a context of use and on an equal level with other technologies. 
The first generation of automation was a means of reducing production costs. The intelligence 
in future 2nd Generation Automation systems will be value creating by enabling processes and 
satisfaction of requirements to efficiency, availability, flexibility and safety which could not be 
otherwise realized. 
This vision about 2nd Generation Automation implies research challenges within modeling 
purposes and functions of complex automated systems, methods for integrated design, 
development of new automated functions and new systems architectures. 
Challenges and research directions within 2nd Generation Automation will be illustrated by 
ongoing research projects at Technical University of Denmark including activities within 
development of the future electrical power system of Denmark. 
  



 2

 
Morten Lind 

Department of Electrical Engineering 
Technical University of Denmark 

DK-2800 Kongens Lyngby, Denmark 
mli@elektro.dtu.dk 

CV 
Professor Morten Lind graduated from MSc in Electrical Engineering from Technical 
University of Denmark in1969, and got PhD degree in Self-Organizing Control Systems from 
Technical University of Denmark in 1977.In 1969-1985 he had been Research Scientist at RISØ 
National Laboratories, Roskilde Denmark in Dept. Electronics Department, Dept. Reactor 
Technology and Dept. Systems Analysis Cognitive Systems Group. In 1985-87 Professor of 
Digital Systems at Aalborg University Centre,  Denmark, and since 1987 Professor of 
Automation, Technical University pf Denmark at Institute of Automation, Ørsted DTU and 
Department of Electrical Engineering. Since 2003 he has been associated with Centre of Electric 
Technology (CET). His research interests are: Intelligent and Human Supervisory Control, 
Cognitive Systems Engineering, Functional Modeling and Knowledge Representation 
Automated Reasoning and Agent Technology, and Power System Architectures. 
 
 


