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Draw an impedance diagram for the electric power system shown in Figure
26 showing all impedances in per unit on a 100-MVA base. Choose 20 kV as the
voltage base for generator. The three-phase power and line-line ratings are given

below.
G,: 90 MVA 20kV X =9%

£ 80 MVA 20200kV X =16%
T : 80 MVA 200120kV X =20%

Ga: 90MVA 18kV X =9%
Line: 200 kV X =1200
Load: 200 kV S = 48 MW +564 Mvar
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The base voltage Veyon the LV side of T is 20 kV. Hence the base on its HV
side is

200
Vi _{::( gﬂ) 200 kV

=

This fixes the base on the HV side of T3 at Vg = 200 kV, and on its LV side at

20
200

Vagg = 200 ( ) —20 kV

The generator and transformer reactances in per unit on a 100 MVA base,
from (3.69)and (3.70) are

G: X =009 (%) =0.10 pu
i 3o X =0.16 (%) = 0.20 pu
Ta: X =0.20 (%) = (.25 pu
Ga: X =0.09 (%) (;—{E;).z:I].DSl pu



The base impedance for the transmission line 1s

(200)*
ZBL 100 00

The per unit line reactance is

. 120N
Line: A = (41]{}) = 0.30 pu

The load impedance in ochms 1s

_ (Vi—r)> _ (200)®

R L __ =300+ j400 0
L(36) 48 — 764
The load impedance in per unit is
300 + 7400 o
Z.[.I{pu]l = T = (.75 -'-J]_n pu

The per unit equivalent eircuit 15 shown in Figure 27.
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