General Definition

To calculate the mutual impedance Z;,, a current is injected to bus 1 and the voltage at bus 2 is
calculated, while all other sources in the system are deactivated (voltage sources short-circuited and

current sources are open-circuited).
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Example Calculation

Checking the example with the Yy5 transformer from the example project, we will show the hand
calculation. Please note, due to a better view, all resistance are set to zero.
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Input Data:
U1 =2 kV XT = 001 p-u. XQ2 = XQl =1 Ohm
U, =1kV St =100 kVA
t=2<150°
Calculation of the transfer values:
_ o Wy)? _ 2kv)? _ _ el —
Xp = xp=g- = 0.01 S5m0 = 04 0hm | Xoz1 = X |%| = 4 Ohm
Xpp = 20 920 = 0,01 LX° _ 01 ohm | Xa1t = Xqu 5z = 0.25 Ohm
, St 100 kKVA U, i} L
Ut =Uy t,Ust ='_T/!2,T,t =Lt L =0
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Current divider Current divider
L _ XQ1 Ly _ XqQz
Igr  X1+XQzttXqQ1 Igz  XTt+XQ1t+XqQ2
Calculation:
It _ 10 _ Lr__ 19
Igp 040+40+1Q 0.185 Igz 01040250410 0.74
LL,T - 0185 . !ql £2T - 074‘ " qu
. ) 1 . .
U =Lt jXqer 2 Uz = L7 ']XQZ,t'? Uit =Lt jXque 2 Ur = Lt jXque -t
. £ t
Uy = hir iz 1t2) 1= 0185 Loy iXqe L Uy =Lri(3%) - £= 074 Lo i¥en - 5

Note:t =2 < 150°and t* = 2 < —150°

U, e |
Zy = .= 0.185 -jXq, _T =0.185 -j1 Q-2 < —150° = 0.37 Ohm < —60°
g1 =
Z %—074 i X £ =0.74 -j1Q = 0.37 Ohm < —120°
Z12 !qz— : ) 4q1 vt J 2 < _150° m

Alternative point of view: Two-port element
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