
Calculate dynamic stability after three-phase short circuit on the line: 
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Parameters: 

G: SnG = 125 MVA, xd´ = 25%, Tg = 15 s 

T1: SnT1 = 125 MVA, uk = 12%, 10,5/220 kV 

V: x1ved = 0,42 Ω/km, l = 200 km, lk = 100 km 

T2: SnT1 = 125 MVA, uk = 13%, 220/400 kV 

ES: P = 100 MW, cosφ = 1 

 

Reference values: 

 reference power   Sv = 100 MVA 

 reference voltage Uv = 220 kV 

 

1- Before short circuit 

2- During short circuit  

3- After short circuit 

 

Δ -Y transformation: 

XA XB

XC

  𝑥𝑉𝐴𝑍 =
𝑥𝐴∙𝑥𝐵

𝑥𝐶
 

 

x1 = 0,487 

x2 = 2,793 

x3 = 0,574 

 

  



Before short circuit: 

e
x1

u=1

100 MW

 
δ0 = 25,96°  e = 1,11 

 

𝑝1𝑚𝑎𝑥 =
𝑒 ∙ 𝑢

𝑥1
= 2,285 

𝑝2𝑚𝑎𝑥 = 0,398 

𝑝3𝑚𝑎𝑥 = 1,939 

𝑝𝑚𝑒𝑐ℎ = 1 
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δ0 = 25,96° 

δk = 31,04° 

δkrit = 148,96° 

 

Motion equation: 

 

𝑃𝑚 − 𝑃𝑚𝑎𝑥 ∗ 𝑆𝑖𝑛(𝛿(𝑡)) = 𝐽 ∗ 𝜔(𝑡) ∗ 𝜔(𝑡)´ + 𝐵 ∗ 𝜔(𝑡) ∗ 𝛿(𝑡)´ 

 

𝜔(𝑡) = 𝛿(𝑡)´ + 𝜔(0) 
 

𝛿(0) = 𝛿0 

 

𝜔(0) = 𝜔0 



939,1P;285,2P;1P 2max1maxmech   
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202,1939,162,0P;285,2P;1P 2max1maxmech   
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173,1939,1605,0P;285,2P;1P 2max1maxmech   
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163,1939,16,0P;285,2P;1P 2max1maxmech   

 

 

 

 

45 ° 90 ° 135 ° 180 °
°

0.5

1.0

1.5

2.0

p

2 4 6 8 10
t s

5000

10 000

15 000

20 000

°

2 4 6 8 10
t s

20

40

60

80

s 1



0003,0;939,1;285,2;1 2max1max  BdampingPPPmech  
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0003,0;067,1939,155,0;285,2;1 2max1max  BdampingPPPmech  
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398,0P;939,1P;285,2P;1P 3max2max1maxmech   

Short circuit turn off: tvyp =  0,5s 0,4s 0,3s 0,2s 
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0003,0;398,0;939,1;285,2;1 3max2max1max  BdampingPPPPmech  

Short circuit turn off: tvyp =  0,5s 0,4s 0,3s 0,2s 
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