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DERLIMIT 

VregMag OUTPUT: StateFOTIn 
-If FO <= FOLIMIT then  
  -dStateFOTIn = 𝑉𝑉𝑒𝑒𝑒𝑒𝑒𝑒−(𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆)(0.414∗𝐹𝐹𝐹𝐹)−(𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆)𝐹𝐹𝐹𝐹2

𝐹𝐹𝐹𝐹𝐹𝐹
 

-else dStateFOTIn = 0 
 

Mag(Complex(Vreg)(j*VregIn)) 

KI 

VregIn 
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OUTPUT: RegOut 
-If FO <= FOLIMIT then  
      -RegOut = (StateFOT)(FO) 
-else  RegOut = (Verr) 
  

Verr 
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BSVCMAX 

PILIMIT 

OUTPUT: RegValue 
-If FO <= FOLIMIT then 1 
-else 2 
 
-if StateKIT >= BSVCMAX then begin 
         -If  dStateKIT > 0  then dStateKIT = 0 
-else if StateKIT <= PILIMIT then begin 
         -If dStateKIT then dStateKIT = 0 
  

 

+ �     

𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑1𝐵𝐵 =  
𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 −  𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆2

𝐾𝐾𝐾𝐾1  

PIKB2MAX 

PIKB2MIN 

PIKB1MAX 

PIKB1MIN 

- 

- 

VregIn 

NOTE: 
𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 =  

(𝐵𝐵𝐵𝐵𝐵𝐵)(𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵)
𝐵𝐵𝐵𝐵𝐵𝐵 −  𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵
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AngleRegBus 

BFILTER 

 
(𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉)(𝐵𝐵𝐵𝐵𝐵𝐵)
𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 +  𝐵𝐵𝐵𝐵𝐵𝐵  

NOTE: 
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- 

OUTPUT: BFIL 
-If StateTV > BFILTER then  
     -BFIL = BTSC 
-else BFIL = 0 
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OUTPUT: StateKCLT 
-dStateKCLT = 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆−𝑉𝑉𝑉𝑉𝑉𝑉ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒

−𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾
 

-if StateKCLT> 0 then begin 
     -if dStateKCLT > 0 then dStateKCLT = 0 
-end 
-else if StateKCLT< BTCRMAX then begin 
     -if dStateKCLT < 0 then dStateKCLT = 0 
-end 
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KTETAOUT 
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KTETA2 
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KTETA1 

Mag(Complex(VregOtherBus)(j*VregOtherBusIn)) 

BOutput 

𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 =  
(𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃)(𝐵𝐵𝐵𝐵𝐵𝐵)

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 +  𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼1 
− 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵  
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For time constant TV See Note on TSC and TSR monitoring During Voltage Depressions. 
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OUTPUT: StateInKCLT 
 
-If MagVregOtherBusIn < 0.95*ITCLIMITER1 then begin 
     -if StateInKCLT = ITCLIMITER1 then begin 
          -if OldTimeLim < -1 then -OldTimeLim = PresentTime 
          -if (PresentTime – OldTimeLim) >= TCLDELAY then begin 
               - StateInKCLT = ITCLIMITER2 
               - OldTimeLim = -999 
          -End 
     -End 
-End 
-If MagVregOtherBusIn < ITCLIMITER1 then begin 
     -if (StateInKCLT = ITCLIMITER2 ) and (OldTimeLim > -1) then 
          OldTimeLim = -999 
-End 
 
-If MagVregOtherBusIn >= ITCLIMITER1 then begin 
     -if StateInKCLT = ITCLIMITER2 then begin 
          -if OldTimeLim < -1 then -OldTimeLim = PresentTime 
          -if (PresentTime – OldTimeLim) >= TCLDELAY then begin 
               - StateInKCLT = ITCLIMITER1 
               - OldTimeLim = -999 
          -End 
     -End 
-End 
-if (StateInKCLT = ITCLIMITER1 ) and (OldTimeLim > -1) then 
          OldTimeLim = -999 
 

 

MagVregOtherBusIn 

States: 
1 –   StateTA 
2 –   StateTB 
3 –   StateKIT 
4 –   StateKB1A 
5 –   StateKB1B 
6 –   StateTV 
7 –   StateKCLT 
8 –   StateFOTIn 
9 –   StateFOT 
10 – StateDTETAT1 
11 – StateDTETAT2 
  



Switched Shunt SVSMO1_AK_B 
 
-TSC and TSR monitoring During Voltage Depressions: 
Also TV is Initialize to TS then is modified below. 
if (BLOCK_TSC= 0) and (LIMIT_TSR= 0) then begin 
    D1:= Old_D1 = 0; 
    D2:= Old_D2 = 0; 
    D3:= Old_D3 = 0; 
    D4:= Old_D4 = 0; 
    F1:= Old_F1 = -999; 
    F2:= Old_F2 = -999; 
    F3:= Old_F3 = -999; 
    F4:= Old_F4 = -999; 
    T1:= Old_T1 = -999; 
    T2:= Old_T2 = -999; 
    T3:= Old_T3 = -999; 
    T4:= Old_T4 = -999; 
 
    If (VregMag < 0.5) then begin // if Vreg < 0.5 
      If ((BTSCMAX = BFILTER) or (BTSCMAX _Output > BFILTER)) then begin // BTSCMAX=BFILTER or BTSC +BFILTER 
        If ((F1 = 0) and (F2 = 0) and (F3 = 0) and (F4 = 0)) and ((T1 < -1) and (T2 < -1) and (T3 < -1) and (T4 < -1)) then begin 
          F3 := 1; 
          T3 := PresentTime; 
        end; 
        IF (F1 = 0) and (F2 = 0) and (T1 < -1) and (T2 < -1) and (F3 = 1) and (F4 = 0) and (T4 < -1) and ((PresentTime - T3) >= D3) then begin 
          BTSCMAX _Global := 0; 
          F3 := 0; 
          T3 := -999; 
        end; 
      end; // If (BTSCMAX = BFILTER) or (VarL_5_Output > BFILTER)) then begin 
      IF (BTSCMAX = 0) then begin //BTSCMAX=0. 
        IF (F1 = 0) and (F2 = 0) and (T1 < -1) and (T2 < -1) and (F3 = 0)  and (F4 = 1) and (T3 < -1) and ((PresentTime - T4) < D4) then begin           F3 := 1; 
          F4 := 0; 
          T3 := PresentTime; 
          T4 := -999; 
        end; 
      end; 
    end; //  If ((VregMag < 0.5)) then begin 
 
    If ((VregMag >= 0.5) and (VregMag < 0.75)) then begin // 0.5 <= V < 0.75 
      If (BTSCMAX = BFILTER) then begin// BTSCMAX=BFILTER 
        If (F1 = 0) and (F2 = 0) and (T1 < -1) and (T2 < -1) and (F4 = 0) and (F3 = 1) and (T4 < -1) and ((PresentTime - T3) < D3) then begin  
          F3 := 0; 
          T3 := -999; 



        end; 
      end; 
      If (BTSCMAX = 0) then begin // BTSCMAX=0. 
        If ((F1 = 0) and (F2 = 0) and (F3 = 0) and (F4 = 0)) and ((T1 < -1) and (T2 < -1) and (T3 < -1) and (T4 < -1)) then begin 
          F4 := 1; 
          T4 := PresentTime; 
        end; 
        if (F1 = 0) and (F2 = 0) and (T1 < -1) and (T2 < -1) and (F3 = 0) and (F4 = 1) and (T3 < -1) and ((PresentTime - T4) >= D4) then begin               
         BTSCMAX _Global := BFILTER;  
          F4 := 0; 
          T4 := -999; 
        end; 
      end; 
    end; 
 
    If (VregMag < 0.75) then begin // V<0.75 
      if (BTSCMAX > BFILTER) and (BTSC > 0) then begin   
        if ((F1 = 0) and (F2 = 0) and (T1 < -1) and (T2 < -1)) then begin 
          F1 := 1; 
          T1 := PresentTime; 
        end; 
        if (F1 = 1) and (F2 = 0) and (T2 < -1) and ((PresentTime - T1) >= D1) then begin  
          F1 := 0; 
          T1 := -999; 
          BTSCMAX _Global := BFILTER; 
          TV := 0;  
        end; 
      end; // if (BTSCMAX > BFILTER) and (BTSC > 0) then begin 
      if (BTSCMAX = BFILTER) and (fcon16 > 0) then begin // BTSCMAX=BFILTER 
        if (F1 = 0) and (F2 = 1) and (T1 < -1) and ((PresentTime - T2) < D2) then begin 
          F1 := 1; 
          F2 := 0; 
          T1 := PresentTime; 
          T2 := -999; 
        end; 
        if (F1 = 1) and (F2 = 0) and ((PresentTime - T1) < D1) and (T2 < -1) then begin  
          F1 := 0; 
          T1 := -999; 
        end; 
      end; // if (BTSCMAX = BFILTER) and (BTSC > 0) 
    end; // If (VregMag < 0.75) then begin 
 
    If (VregMag >= 0.75) then begin // V>=0.75 
      if ((BTSCMAX = BFILTER) or (BTSCMAX > BFILTER)) then begin // BTSCMAX=BFILTER+ BTSC: 
        if (F1 = 1) and (F2 = 0) and (T2 < -1) and ((PresentTime - T1) < D1) then begin  



          F1 := 0; 
          T1 := -999; 
        end; 
      end; 
      If (BTSCMAX = BFILTER) then begin // BTSCMAX=BFILTER 
        if (F1 = 0) and (F2 = 0) and (T1 < -1) and (T2 < -1) and (BTSC > 0) then begin  
          F2 := 1; 
          T2 := PresentTime; 
        end; 
        if (F1 = 0) and (F2 = 1) and (T1 < -1) and ((PresentTime - T2) >= D2) then begin  
          BTSCMAX _Global := BFILTER + BTSC; 
          F2 := 0; 
          T2 := -999; 
          TV := TS;  
        end; 
      end; // If (BTSCMAX = fcon15) 
      IF (BTSCMAX = 0) then begin // BTSCMAX=0. 
        if (F1 = 0) and (F2 = 0) and (T1 < -1) and (T2 < -1) and (F3 = 0) and (F4 = 0) and (T3 < -1) and (T4 < -1) then begin 
          F4 := 1; 
          T4 := PresentTime; 
        end; 
        if (F1 = 0) and (F2 = 0) and (T1 < -1) and (T2 < -1) and (F3 = 0) and (F4 = 1) and (T3 < -1) and ((PresentTime - T4) < D4) then begin  
          F2 := 1; 
          T2 := PresentTime; 
        end; 
        if (F1 = 0) and (F2 = 1) and (T1 < -1) and (F3 = 0) and (F4 = 1) and (T3 < -1) and ((PresentTime - T4) >= D4) then begin  
          BTSCMAX _Global := BFILTER; 
           F4 := 0; 
          T4 := -999; 
        end; 
      end; // IF (BTSCMAX = 0) then begin 
    end; // If (VregMag >= 0.75) 
end; //if (BLOCK_TSC= 0) and (LIMIT_TSR= 0) then begin 
Then: 
    Old_D1:= D1; 
    Old_D2:= D2; 
    Old_D3:= D3; 
    Old_D4:= D4; 
    Old_F1:= F1; 
    Old_F2:= F2; 
    Old_F3:= F3; 
    Old_F4:= F4; 
    Old_T1:= T1; 
    Old_T2:= T2; 
    Old_T3:= T3; 



    Old_T4:= T4; 
// Manual monitoring  
  if (BLOCK_TSC = 1) then BTSCMAX _Global := BFILTER; 
  if (LIMIT_TSR = 1) then BTSCMAX _Global := 0; 
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