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Matthias Claus   

From Smart Grid to Super Grid :  

 Power Electronic makes Green Energy ready for the grid 

Leistungselektronik macht Grüne Energie netzverträglich 
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G 
on Power Markets 
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lobal Trends  

04-2011 
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Renewable Energy Resources at favorable 

Locations *  

Transmission of large Power Blocks over long 

Distances (Hydro,  Wind  and Solar Energy) 
 

Increased Power Exchange among the 

Interconnected Systems  

Extensions of Interconnected Systems 

* A big challange for Grid Developments Ǔ in all Countries  

Development of Power Systems  
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       Load Flow will be ñfuzzyò 

E T PS S/MC 
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Renewable Energy Sources and  

 Dispersed Generation 

 

ï  Impact on the whole T&D Grid Structure 
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EUôs Vision: Prospects of Smart Grids * 
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Â  Flexible: fulfilling Customersô Needs whilst responding to the  

  Changes and Challenges ahead 

Â  Accessible: granting Connection Access to all Network Users,  

     particularly for RES and high efficiency local Generation with  

     zero or low Carbon Emissions  

Â  Reliable: assuring and improving Security and Quality of Supply  

Â  Economic: providing best Value through Innovation, efficient  

     Energy Management and óLevel playing Fieldô Competition and  

     Regulation  

* Source: European Technology Platform SmartGrids ï Vision and Strategy for Europeôs Electricity Networks  

                 of the Future; 2006, Luxembourg, Belgium 
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Prospects of Grid Developments:  

 

04-2011 

ñMicro Gridò 

 

ñSmart Gridò 
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The Supergrid is an 

electricity transmission 

system, mainly based on 

HVDC, designed to facilitate 

large-scale sustainable 

power generation in remote 

areas for transmission to 

centres of consumption. 

What is the Supergrid? 
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é EWEAôs 2030 Offshore Grid Vision é 
 

PTS 
No Increase in Short -Circuit Power  

Power Exchange by Sea Cable 

Use of Green Energy Mix  

Sharing of Reserve Capacity 

Benefits of Offshore Multiterminal: 

E T PS S/MC 

 

  * or under Construction 

Currently existing 

Currently planned * 

Under Study * 

Under Study (EWEA recommended) 

EWEA Recommended Grids by 2020 

EWEA Recommended Grids by 2030 

 

  * Status 2009/2010 
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Installed Wind Power: Europe, from 2009 to 2010  
 

2009 

Source: EWEA (European Wind Energy Association), Wind in power 

2010 European statistics, February 2011 
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2010 +10 GW 
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Green Energy: Prospects of Solar Power from Deserts 
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Source: TREC - 2007 
Trans-Mediterranean Renewable Energy Cooperation 

= Middle-East and North Africa  

Solar Power Collector Areas for 

Electricity Demand of: 
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é and DESERTEC, the Super Grid 
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Source: DESERTEC Foundation 
An Initiative of the Club of Rome 



 

 

12 04-2011 Power Transmission Solutions E T PS S/MC 

Á Super Grid Technologies  
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S olutions for  
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Solution: 

High Voltage Direct Current (HVDC) 

Actual Situation 

Limitations of the HVAC Technology 

AC transmission found its limits for transmission at very long 

distances and for asynchronous interconnections: 

Economical: expensive transmission lines and rights of way 

Technical: stability problems, high losses  
  no power flow control 

Generation and consumption centers 
separated by long distances 

Tendency to a global energy market, 
resulting in the need international grid 
interconnections 
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Right-of-Way 

± 500 kV DC 

Typical Transmission Line Structures for approx. 2000 MW 

 60m 
2 x 500 kV AC 

 110 m  
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Clean & Low Cost Energy 

over long Distance Ǔ suitable  

for Peak Load Demand 
  

Improvement in Power 

Quality  
 

 

Improvement in  local  
Infrastructures  
 

Energy Mix in Australia:   

ü Hydro Plants 

ü Wind Farms 

ü Thermal Plants 

Benefits 
of HVDC  

ü and HVDC 
 2006 

Basslink HVDC ï from Bottlenecks to a  

ñSmartò and flexible Grid  


