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211 SmartGrids related projects running in EU27 

at a total investment of 5 bú (source : European Commission JRC) 

e.g. in Germany 

ñE-energy ï ICT 

based Energy System 

of the Futureò,  

6 Lighthouses  

(2008-2013), 140 Mú 
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FP6 Areas 

 

Nr of 

projects 

Total budget 

(Mú) 

EC funding 

(Mú) 

Sustainable Energy Systems 

 

33 137,5 

 

78,3 

 

Information Society Technologies 

 

5 29,3 

 

15,1 

 

Scientific Support to Policies 

 

5 4,1 

 

3,5 

 

SMEs Research Activities 

 

1 2,4 

 

1,4 

International Cooperation (INCO) 

 

8 10,7 

 

8,1 

Research and Innovation 

 

2 2,9 

 

1,9 

Marie Curie Host Fellowships 

 

1 1,6 1,6 

Total Electricity  55 188,5 109,9 

FP6 Funding of Electricity projects (2002-2006) 



MICROGRIDS Project  (FP5) 

ÅGREAT BRITAIN 
Å UMIST 

Å URENCO 

Å    

ÅPORTUGAL  
Å  EDP  

Å  INESC 

Å   

ÅSPAIN 

Å  LABEIN 

 

ÅNETHERLANDS 

Å  EMforce 

 

ÅGREECE 

Å NTUA  

Å PPC /NAMD&RESD  

Å GERMANOS 

Å  

Å GERMANY 
Å  SMA 

Å  ISET 

 

ÅFRANCE  
Å EDF 

Å Ecole des Mines de Paris/ARMINES 

Å  CENERG 

 

 

 

ñLarge Scale Integration of Micro-Generation to Low Voltage Grids 

 

 

  
  

  

  

  

  
 
  

  
      

   
     

  

  

     

  

              

  

  

                 
 

 

 

      

Å ARMINES 

ÅCENERG 

Å ISET 

 

Å ICCS / NTUA 

ÅGERMANOS 

Å EDF 

ÅSMA 

ÅUMIST 

ÅURENCO  

ÅPPC/NAMD&RESD 

ÅLABEIN 

Å14 PARTNERS,  

Å7  EU COUNTRIES 

ÅINESC  

EDP 

http://www.microgrids.eu Budget: 4.5Mú 
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ñLarge Scale Integration of Micro-Generation to Low Voltage Grids 
Contract : ENK5-CT-2002-00610 

 

 

Budget: 8Mú 

MORE MICROGRIDS Project (FP6)  
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Objectives 

ïSophisticated control techniques for Distributed 

Generators and Load Controllers 

ïStudy of integration of several Microgrids into 

operation and development of the power system. 

Interaction with DMS. 

ïField trials to test control strategies on actual 

ɀicrogrids 

ïQuantification of Microgrids effects on Power 

system operation and planning 
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 Østkraft  

 
@ FYROM (INCO) 

8 Pilot sites 



      EC projects MORE, PV-Mode, More Microgrids) 

Kythnos (Gaidouromandra) Microgrid  

Philipp 

Strauss 



Next generation Sunny Island 

inverters, to deal with islanded mode 

Intelligent Load Controllers 

Monitoring: Data logging equipment 

 

 

Off-grid settlement, 12 houses 

 

Generation:   

5 PV units connected via 

standard grid-tied inverters.  

A 9 kVA diesel genset (for 

back-up). 

Storage:   

Battery (60 Volt, 52 kWh) 

through 3 bi-directional 

inverters operating in parallel. 

Flexible Loads:  

1-2 kW irrigation pumps at 

each house 

.  
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Å Test decentralized control in a real 

environment with the aim to increase energy 

efficiency 

Å Technical challenges of the Multi Agent 

System ï test negotiation process 

Å Test novel features in MAS implementation 

including communication capabilities 

Å Test of new inverters 

Technical Challenges 
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System House 

Batteries 

Wi-Fi 

PV 

Diesel 

Step 1: The agents 
identify the status 
of the environment  

Step 2: The agents 
negotiate on how 
the share the 
available energy  
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Intelligent Load Controllers  

In each house an 

ILC is installed: 

 

Å Windows CE 5.0 

Å IntelÑ XscaleTM 

PXA255  

Å 64MB of RAM 

Å 32MB FLASH 

Memory  

Å Java VM 

Å Jade LEAP 

 



The shedding 
procedures start 
later  

In this case the frequency if 
almost 52Hz. This is an 
indication that the batteries 
are full and the PV inverters 
via the droop curves limit 
their production.  



Technical Lessons learned 
Å Fully satisfactory performance of the Load Controllers with 

embedded processors to host the agents. 

Å Novel techniques successfully tested, such as: negotiation 

algorithms, wireless communication, CIM based ontology etc...  

Å Key issue the communication among the Load controllers. 

Problems in Wi-Fi (due to humidity) and in the PLC (system 

frequency near 52Hz) affected the system although this did not 

affect the citizens. 

Å The Java applications require 

a lot of memory  

Å Architecture too complex for 

such small systems, but 

offering great scalability. 



Non-technical lessons learned 

 

Å MAS for energy optimization provides a technical limitation and protection of 

the system to prevent over-use. This helps to maintain the good relationships 

between the neighbours.  

 

Å Importance of involving or at least explaining to users negotiation process to 

equally share the available energy - development of demonstration software 

 

 Å Only a few of the residents of the settlement are 

interested. The rest expect the full benefits of the 

interconnected system 

 

Å The technical and economical aspects of system 

operation are evaluated positively: the system works 

quite reliably, users pay regularly, the maintenance 

and repairs of the system are well organized. 
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Potential for replication, 

business case 
ÅMicrogrids operation ï the way to unlock the full benefits of DER in 

isolated systems. The coordinated operation of several DGs and Loads 

(Consumers) increases the efficiency and provide opportunities for better 

network management.  

 

ÅDecentralized MAS based control well suited to manage multitude of DERs 

and flexible loads with conflicting objectives and different ownerships 

 

ÅDecentralized control provides cheap solutions,  

with low communication requirements,  

without need for central operator 

 

ÅThe solution provides óplug and playô capabilities  

 

ÅThe approach is suitable for large scale systems 

 


