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- What model should be used to treat the smart grid issue?   

- Why the research projects cannot be rolled out on a large scale?  

OPEN NODE 

VHV/HV 
  
G 

LV 

MV 

Projects to solve challanges in low 
voltage grid created from the PV 
penetration 

Projects to solve the problems in the 
transmission grid, which are caused 
by the uncontrolled reactive power 
flow fed from MV grid  

Smart Grid Projects 



Power grid 

VHV/HV 

MV 

LV 

G 

  G 

G 
G 



Voltage control options in MV grid 
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Grid Code – Distribution Connection Condition 
 
“… The customer shall take all reasonable steps to operate the Plant and the 
Facility to keep the power factor of the total load at the Connection Point for 
imported electricity between 0.90 lagging and 1, and for exported electricity 
between 0.95 lagging and unity. Wind generators must keep power factor 
between 0.92 and 0.95 lagging. For the purpose of this code, lagging power 
factor refers to the absorption of reactive power …”  
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The displacement effect 
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Grid Code – Distribution Connection Condition 
 
“… The customer shall take all reasonable steps to operate the Plant and the 
Facility to keep the power factor of the total load at the Connection Point for 
imported electricity between 0.90 lagging and 1, and for exported electricity 
between 0.95 lagging and unity. Wind generators must keep power factor 
between 0.92 and 0.95 lagging. For the purpose of this code, lagging power 
factor refers to the absorption of reactive power …”  
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Typical PQ diagram of a an inverter (PV, Wind) 
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Guidelines for further development in smart grids  
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Grid code – revision of 

Distribution Connection Condition 

Interface HV / MV 

Interface MV / LV 

time 

Home 
Automation 

Interface LV / Haus 

Interface HV / MV 

Interface MV / LV 

Home 
Automation 

Interface LV / Haus 



- Smart Grid issues can be successfully treated only under the consideration 
of a power system overall model  

Conclusions 

- The actual Grid Code does not promote the increasing of DG-share on MV. 
The revision of „Distribution Connection Condition“ is essential. 

- The increase of DG-share in MV produces an uncontrolled reactive power 
flow in the corresponding HV grid  

- Using network expansion to increase the DG-share in MV network can 
solve the issue of the grid voltage, but it does not limit the uncontrolled 
flow of the reactive power in the corresponding HV grid 

- The DG-share on MV / LV grid can only be increased after the 
stabilization of the interface HV / MV. 



Thank you for your attention!  
Dipl.-Ing. Dr. Albana Ilo
Mail: albana.ilo@tuwien.ac.at 
Tel: +43 1 58801-370114 

 
Univ. Prof. Dr. -Ing. Wolfgang Gawlik 
Mail: wolfgang.gawlik@tuwien.ac.at 
Tel: +43 1 58801-70111 


