Transient stability in case of three-phase short-circuit on the power
line:
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Parameters:

G: S, g=125MVA, xd =25%,Tg=15s
T1: S,r;1 =125 MVA, u, = 12%, 10,5/220 kV
Vi Xiveq = 0,42 Q/km, 1 =200 km, 1, = 100 km
T2: S,11 =125 MVA, u, = 13%, 220/400 kV
ES: P=100 MW, cosp =1

Calculation in relative values considering base values:
» base power S, =100 MVA
» base voltage U, =220kV

1- Before short-circuit
2- During short-circuit
3- After short-circuit switch-off
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Before short-circuit:
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Swing equation:
P, — Py * Sin(é(t)) =]+ w(t) *w(t) +B*w(t) *8()
w(t) =6(t) + w(0)
6(0) = 6,

w(0) = wy



P

mech

=1, P

max 1

=2,285;, P

max 2

=1,939

p(-)

2.0

1.5}

1.0

0.5}

‘ | | o)
45° 90° 135° 180°
o)

NN ND

32¢

30+

TUVVU VYV
— t(s)

o '®

—-0.2¢

WV




P =1, P =2285 P =062-1,939=1202
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=2285 P, =0,605-1,939=1,173
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P =1,939; damping B =0,0003
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max|1

=2285 P =0,55-1939=1,067; damping B =0,0003
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Pmech = 1’ Pmaxl = 03398

Short-circuit switch-off: t,,, = 0,5s 0,4s 0,3s 0,2s
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Preeh = =0,398; damping B =0,0003

Short-circuit switch-off: t,,, = 0,5s 0,4s 0,3s 0,2s
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