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Course Objectives 
•  Analyse the needs of advanced functions for power system control 

and automation 
• Document requirements for power system control and automation 

in a structured manner, e.g. in the form of use cases.  
•  Independently perform design of advanced functions for power 

system control and automation based on a set of requirements 
•  Independently plan and execute a project including requirements 

analysis and documentation, and design advanced ICT based 
functions for power system control and automation. 

•  Implement functions for power system automation and control 
using predefined components using standardized interfaces. 

• Design and configure automation systems in accordance with the 
IEC 61850 standard for utility automation. 

• Describe the developments in the fields of ICT reliability, security 
and performance with a specific focus on power system control 
and operation. 



EH2750 is a project based course 

Project Assignment 

Use Cases 

Distributed 
Control 

Protocols & 
Interfaces 



Use Cases 

• To bring some structure to the design of computer 
applications in power systems the power industry has 
adopted a Use Case process  

• The Use Cases developed are semi-structured 

• In EH2750 we bring more order to the chaos 

Use Cases 



Distributed Control 

• Current control systems for power systems are either 
completely distributed and autonomous (protection) or 
very centralised (control) 

• Development in the Power industry is towards de-
regulation and more participating actors. 

• In EH2750 we introduce distrbuted control paradigms 
utilising ”Agents” 

Distributed 
Control 



Protocols & Interfaces 

• Control systems are not built from scratch but is 
instead composed of several components – this is 
even more true for future applications. 

• Interoperability is an over-arching concern in 
development of computer applications for power 
systems 

• In EH2750 we use real-world interfaces mostly in the 
right places 

Protocols & 
Interfaces 



The lab & The real world 

• The real world 

• Focus on the power 
system 

• We include: 
-  IEC 61850 knowledge 
-  Use Case methodology 
-  Real Use Cases 
-  Project based work 

 

• The lab 
 
• Focus on ICT  

• We use instead: 
-  ICS Village 
- OPC & Java 
- Multi-agent platform 
-  Simplified  Use Cases 

 



Course expectations 

• We offer: 
•  A lot of opportunity to work hands-on with power system 

automation & control equipment 
•  A structured method to analyse & design applications 
•  A portfolio of tools to develop Smart grid applications 
•  An open lab with lots of equipment 
•  Friendly lab coaches 

• We expect: 
•  Creative and positive students 
•  A ”can-do” attitude 
•  Individual responsibility for planning 
•  High ethics 
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KTH Social 

• We will (try to) use KTH Social for communication and 
administration during the course. 

• KTH Social is reached at www.kth.se/social 

• KTH Bilda is in standby, if the Social platform does not 
help 



Course Memo Walkthrough 

• Course Goals 
• Course limitations 
• Course contents 

-  Lectures & Exercises 
-  Use Case Assignment 
-  Project Assignment 

• Course Schedule 
 

www.kth.se/social 
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Integrated Infrastructures 

• ICT systems are essential for 
power system planning, 
operation, control & 
optimisation. 

• The ICT Architecture is a 
system in its own right. 

• PGen = PLoad + PLoss 
 

Area 1 

Area 2 

Area 5 

Area 3 

Area 4 

•  A power system is managed 
by separate entities with 
differing agendas. 



Integrated2 Infrastructures 

• Overarching  issues: 
-  Latency 
-  Interoperability 
-  Cybersecurity 
-  Reliability 



Priority Areas across the System 

• Wide-area situational awareness 
• Demand response and consumer energy efficiency  
• Energy storage  
• Electric transportation  
• Cyber security  
• Network communications  
• Advanced metering infrastructure  
• Distribution grid management  
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From Intelligrid to Smartgrid 

EPRI Intelligrid 

EU Smartgrids TP 

t	

 circa 
1998	



GRIDWISE 

 circa 
2008	



Smartgrids 



Where it all began 

• Security of Supply 

• 4,5 Billion USD 
are available in 
subsidies for 
building the 
Smart electricity 
grids. 



• ”Once interoperability standards are 
completed, the Commission will 
consider making compliance with 
those standards a mandatory 
condition for rate recovery of 
jurisdictional Smart Grid 
investments” 

FERC – Smartgrid Policy 



NIST Roadmap for Smartgrids 

•  Project within NIST 
(performed by EPRI et.al.) 
to identify areas that need 
to be standardised 



BEA Systems, Inc. (Nasdaq: BEAS), the E-Commerce Transactions Company
(TM), announced that Vattenfall, one of the largest energy companies in Europe, 
is using BEA's WebLogic product family of industry --leading e-commerce 
transaction servers, along with BEA components, to build an integrated network 
A network that supports both data and voice and/or different networking 
protocols for providing 'smart building' subscription services throughout 
Sweden. The services let customers remotely monitor their refrigerators, ovens, 
electricity consumption and power mains status, and control their burglar alarms 
and heating and air conditioning air conditioning, mechanical process for 
controlling the humidity, temperature, cleanliness, and circulation of air in 
buildings and rooms.. Vattenfall estimates that, before the end of next year, 
150,000 Swedish households will be using the new services, and hopes to add 
200,000 new customers a year en route to a customer base of one million 
households within five years. ���
	



Possible is not Sufficient 



Yesterday’s news 
•  K.J. Åström “Modeling and identification of Power Systems 

Components”, In Proceedings of the Symposium on real-
time control of Power Systems, Baden, Switzerland, 1971 Ed 
E. Handschin. 

•  T. Cegrell  “A Routing Procedure for the TIDAS Message-
Switching Network” IEEE Transactions on 
Communications, Vol 23 issue 6, Jun 1975 

•  L. Cederblad and T. Cegrell , “A new approach to security 
control of power systems - local protection coordinated with 
system-wide operation”. In: IFAC Symposium on Power 
System modelling and control applications , 1988 

•  A.G. Phadke, J.S. Thorp, M.G. Adamiak “A new 
measurement technique for tracking voltage phasors, local 
system frequency, and rate of change of frequency”,  In  
IEEE Transactions on Power Apparatus and Systems, 1983 
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NIST Smartgrids domains 



Domain actors 





Customer Domain Details 



Customer Domain Details -II 



Markets Domain Details 



Markets domain details - II 



Service Provider Domain details – I 



Service Provider Domain details – II 



Operations Domain Details - I 



Operations Domain Details - II 



Bulk Generation Domain Details - I 



Bulk Generation Domain Details - II 



Transmission Domain Details – I 



Transmission Domain Details – II 



Distribution Domain Details - I 



Distribution Domain Details - II 



But what of all this will happen? 

Market Model 

ICT 
Architecture 

ICT 
capabilities 

”Who” controls what in a distribution system? 
 Voltage? 
 Frequency? 

Is there a price for storage? 
Can production be curtailed? 
Can the system supply itself? 
Can the DSO shift load in time? 

Is the ICT system architecture 
distributed? 
Hierarchical control 
Peer to Peer? 
Who owns data? 

Is the ICT architecture secure? 
Is the performance sufficient? 
Are the measurements of high quality? 
Can all the systems communicate? 
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