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Effect  of  f luct uat ing decent ralized power generat ion  
General Int roduct ion 
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During the las t  decade, E urope has  experienced 
an unprecedented increas e of  renewable 
generation, es pecially of  wind and s olar. 
 

– Due to central generated power, the power 
f low direction was  one directional.  

 

– T hat allowed to des ign the network in 
accordance to the min-max load s ituation to 
s tay within the given voltage requirements . 
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During the las t  decade, E urope has  experienced 
an unprecedented increas e of  renewable 
generation, es pecially of  wind and s olar. 
 

– With high ins talled peak power of  
decentralized power s ources  the power f low 
direction changes  in many parts  of  the grid. 

 

– Now, the des ign criteria for the grid changes  
to max generation – max load.   

 

– T he voltage can vary s ignif icant and in certain 
cas es  leave the allowed band of  +-10 %   

A smart  and economic solut ion is needed 
t o prevent  ext ensive grid expansion 
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During the las t  decade, E urope has  experienced 
an unprecedented increas e of  renewable 
generation, es pecially of  wind and s olar. 
 

– With high ins talled peak power of  
decentralized power s ources  the power f low 
direction changes  in many parts  of  the grid. 

 

– Now, the des ign criteria for the grid changes  
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The ABB LVR increases t he grid capacit y 
signif icant , by act ive volt age regulat ion 
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Forecas ts  for the next decade s ees  two trends  
 

– Renewable energies  will further increas e, 
where a certain s hare is  decentralized  

 

– E -Mobility infras tructure is  expected to be 
becoming important. 

 

– T he ef fect for the network will be s ignif icant 
s ince both des ign parameters , max power 
and max load, will be s hif t  to the negative 
direction. 

  
The ABB LVR increases t he grid capacit y 
signif icant , by act ive volt age regulat ion 
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Reliable answer t o volt age variat ions  with s ignif icant Advantages  

Line Volt age Regulat or  
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  UL 

UB 

UR=UL-UB 
 

URB 

UL: line to ground voltage  
UB: booster voltage on line side 
URB: booster voltage on regulator side 
UR: regulated line to ground voltage 
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Charact erist ics of  MV Voltage Regulators  

Line Volt age Regulat or 
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Power  Up to 14 MVA 

Voltage   Up to 36 kV 

T ap Changer Automatic OLT C 

  T ypical 11 s teps  +- 1,2%  

E nergy ef f iciency Very high (>99.8% ) 

Remote Control Via ABB RT U 

T rans formers  ABB RE SIBLOG DRY T ype 

Dimens ions   2,5m x 5,5m 

Gas  ins ulated ABB Medium voltage s witchgear 
ABB SafePlus  

 

Robust , ef f icient , economical, f lexible 



Large roof  mount  PV spot  causes volt age f luct uat ion above t he limit s  
Specif ic Grid Sit uat ion at  Romande Energy  
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- High penetration of  generation plants  in the 
medium voltage grid 

- Spatial arrangement of  the generation units  
and their connection points  to the grid 

- Function of  the reactive power control of  
the generation units   

- Inf luence of  the length of  the medium 
voltage line 

  

Crit eria f or just if y t he LVR usage 

Transformer 
St at ion 
Yverdon 
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Result s of  crit eria evaluat ion by ABB Cust omer 

Transformer 
St at ion 
Yverdon 

- LVR is  able to trans mit electrical power up 
to 14 MVA by creating a new reference point 
for the electrical voltage 

- T he LVR s ignif icantly increas es  the 
connection capacity of  generation power 

- For a direct comparis on with a technically 
equivalent ef fect caus ed by expanding the 
medium voltage grid, the capital inves tment 
for new electricity lines  exceeds  by far the 
capital expenditure for the LVR 

 
 
  

LVR is f lexible and by far t he most  economical 
solut ion 
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“Wit hout  LVR, the voltage at  the end of  the line would increas e s ignif icantly”  

Operat ion of  a MV-LVR 
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- The project  was realized wit hin 4 mont h 
- This LVR is in operat ion since May 2017 and 

solved t he problem 
- Set -point  value for t he volt age is U=20.5 kV 
- The LVR out put  volt age st ays const ant ly 

wit hin a volt age range of  +/ -1.5% 
- The select ed “st epping t ime delay” of  60 s 

did appear so far as being an appropriat e 
value. 

- If  required, t he delay can be adjust ed t o 10 s 
or less. 

 
 

Bruno Gravel and Julien Maret  in f ront  of  t he f irst  Swiss Medium-Volt age Line Volt age Regulator 



The LVR… 

…controls  voltage ris e or drop 

…allows  to feed additional decentral power into exis t ing grids  

…available for applications  up to 14 MVA 

…is  often the better economic s olution than grid extens ion 

…does n’t  inf luence the protection s ys tem 

…can be realized fas t  

…makes  exis t ing grids  f lexible for infeed of  decentral generation in mos t economical way 

 

Summary 
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