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Example: Determine, how far from bus A on power line V3 is the place, where the 3-phase
short-circuit current has the smallest value. Calculate with accuracy on 5 decimal places, in
physical units, round the final distance on tens of meters. Network parameters are as follows:

G: xa”'M=20%, Uy = 15 kV, Sp = 100 MVA;

T1: uk = 10%, Un = 15 kV, Sn = 200 MVA, p = 15/110 kV; V1: X = 0.4 Q/km, ¢ = 60 km;

V2: X =0.38 Q/km, ¢ = 60 km; T2: uk = 12%, Un = 220 kV, Sn = 250 MVA, p = 220/110 kV;
V3: X =0.35 Q/km, /=80 km; S:c=1.1, Uy =220 kV, Ik" = 30 KA.

Hint: Express the total short-circuit impedance of the network as the function of parameter Kk,
which states the distance of short-circuit location from bus A (e.g. k = 0 ... short circuit is in
bus A, k = 1 ... short circuit is in bus B). By using the differential analysis, determine the
maximum of this function and its value. For this maximum short-circuit impedance, there will
be minimum 3-phase short-circuit current value.
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Total left short-circuit impedance and total right short-circuit impedance (incl. coefficient k)
is:
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Xo = + Xy KXy Xep = Xg + Xy + X + (1-K)X g
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Final functions Zgst"" = (k) is as follows:
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By derivation of this function according to variable k and setting it to zero:
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After a few steps we get:

Xq +X
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Now we enter all the values we have already calculated and we get the value of k:

Xg + X0, + Xy, + Xog —M—xVl

k= 2 = 0,33299 (~ 26,64 km)
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By entering values 0.33 and (1-0.33), and 0.34 and (1-0.34) we can verify that this value of k
corresponds with the maximum short-circuit impedance value.
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Minimum 3-phase short-circuit current is 2.884 kA and can occur some 26.64 km from bus A
towards bus B.

= 2,884 kA



