
Valeriy Vyatkin, University of Auckland 

http://www.ece.auckland.ac.nz/~vyatkin/ 

and 

Antonio Valentini, o3neida 

Argument in favour of IEC 61499: 

System level design of automation 

systems 
Examples from SmartGrid, Logistics and Manufacturing 

 

http://www.ece.auckland.ac.nz/~vyatkin/


Valeriy Vyatkin © 2011  

University of Auckland, New Zealand  

Enabler: powerful networked 

embedded controllers 

Enabler: Open Source Tool for 

function block programming  
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Key benefits of IEC 61499  

ÅSystem - level design of distributed intelligence 
for complex systems  

ïIEC 61499 provides two -stage design flow:  

1. Hardware - independent functionality ï good for 
testing  

2. Deployed distributed  code   

Å Event connections provide for most natural 
semantics of connecting plant and model  

Å Many other useful things: strong data 
encapsulation, state -machine programming, 
etc.  
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SmartGrid  and IEC 61850  



Valeriy Vyatkin © 2011  

IEC 61499:  

IEC 61850: 

Interoperability and 

Communication 

 

Distributed 

Intelligence 

Simulation and 

Deployment 

University of Auckland  
SmartGrid Distributed Software Architecture  
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IEC 61850: object - oriented substation model  
with Logical Nodes  

IEC 61850 Logical Node Model 



Making IEC 61850 Executable 

logic LN iLN 

Intelligence Database Intelligent  
Logical Node 

N. Higgins, V. Vyatkin, N. Nair and K. Schwarz, ñIntelligent Decentralised Power Distribution Automation with 

IEC 61850, IEC 61499 and Holonic Controlò, IEEE Transactions on Systems, Machine and Cybernetics, Part C, 

40(3), 2010 
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FREEDM Green Hub Architecture  

SmartGrid Intelligence Engineering:  
- How to design and validate distributed 

intelligence?  
- Where and how to deploy it?  

FREEDM Industrial partners 



MIT Technology Review 2011  

Huang, A.Q., et al., The Future Renewable Electric Energy Delivery and Management (FREEDM) System: The Energy 

Internet. Proceedings of the IEEE, 2011. 99(1): p. 133-148 
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intelligent Logical Nodes  

of IEC 61850 for FREEDM  

Å Intelligent agents at the device level  

Å Implemented using new industrial standards  

ï IEC 61850 ï Object -oriented model for substation 
automation  

ï IEC 61499 ï Function blocks architecture for distributed 
automation  
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Co- simulation Environment for  
Distributed Intelligence  

G. Zhabelova, V. Vyatkin, ñIntelligent Logical Nodes of IEC 61850 and IEC61499 for Multi-agent Smart Grid 

Automationò, IEEE Transactions on Industrial Electronics, 2011, in print 
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Distributed Intelligence Simulation  


