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Details of the model initialization are 
described on the next page. 
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Grid Forming Frequency Control 

Grid Forming Voltage Control 
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Frequency Droop Control 

Grid Following Mvar/ 
Voltage Droop Control 
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If           Kivc > 0, Vrefsite = Vsite    
ElseIf Qsite = 0, Vrefsite = Vsite 
ElseIf Qsite > 0, Vrefsite = Vsite +dbVSH1 + Qsite/Kpvc 
ElseIf Qsite < 0, Vrefsite = Vsite +dbVSL1 + Qsite/Kpvc 
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If 𝑅𝑙𝑜𝑠𝑠 ≤ 0, at initialization Rloss is 
calculated so that State 5 is zero 

If 𝑋𝑙𝑜𝑠𝑠 ≤ 0, at initialization Xloss is 
calculated so that State 6 is zero 
 

• If MeasBranch is not specified, then Psite and 
Qsite are treated as the output of the generator,  
Vsite = Vinv, and Rloss=Xloss=0. 

• If MeasBranch is specified but MeasBus is not, 
then MeasBus = From Bus of MeasBranch 

• If MeasFBus is not specified, use MeasBus 
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If Kivc > 0 Then  
  State 7 = Qsite 
ElseIf 
  State 7 = 0 

 

Initialization 

Initialization: Frefsite = 1.0 

DVerr is Initialized 

Fast Frequency Response: Once 𝐹𝑠𝑖𝑡𝑒𝑚𝑒𝑎𝑠drops below FFFRlow or exceeds FFFRhigh, a pre-
determined value PFFRlow or PFFRhigh will be added on the power refence of the plant 
controller and lasts for a period of TFFR, and after that PFFRlow or PFFRhigh will gradually 
return to 0 with a ramp rate of DFFR. Once PFFRlow or PFFRhigh is added on the power 
reference, the FFR function will not detect 𝐹𝑠𝑖𝑡𝑒𝑚𝑒𝑎𝑠, and it will only detect whether 
Fsitemeas is below FFFRlow or above FFFRhigh again after PFFRlow or PFFRhigh returns to 0. 

ሺ∗ሻ 



Fast Frequency Response 

 
Special Initialization for Rloss or XLoss 
  If FlowMeasBranch not specified Then 

    // Output of the generator will now be Psite and Qsite, thus modeling losses does not make sense 

    // Force Rloss and Xloss to zero  

    RLoss = 0 

    XLoss = 0 

  Else  

    Ssite2 = sqr(Psite) + sqr(Qsite) 

    If local_Ssite2 > 1E-6 Then // avoid divide by zero when initial site has near zero flow 

      If RLoss <= 0 Then RLoss = (Pgen - Psite)/Ssite2 

      If XLoss <= 0 Then XLoss = (Qgen - Qsite)/Ssite2 

    Else  

      // in unlikely event it operating and initialized at P + jQ = 0 + j0 

      // and Rloss and Xloss are negative, then just set Rloss and Xloss to 0 

      If RLoss <= 0 Then RLoss = 0 

      If XLoss <= 0 Then XLoss = 0 

    EndIf 

  EndIf 
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Programmed response starts 


