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1. Pavg=8 - Peak =16 - LF =50%

500/16.26° — 585/0°
s = — 42 4 j56 = 70/53.13° A
12 0.7+ 2.4 + 00 =105

S12 = Vi1, = (500£16.267)(70L—53.13") = 35000L—36.877
= 28000 — 721000 VA
Sy1 = Valh, = (585/0°)(—70£—53.13°) = 40950/ —53.13°
= —24570 + 732760 VA
From the above results, since P is positive and P is negative, source 1 generates
28 kW, and source 2 receives 24.57 kW, and the real power loss is 3.43 kW. Sim-

ilarly. since @)y 1s negative, source 1 receives 21 kvar and source 2 delivers 32.76
kvar. The reactive power loss in the line is 11.76 kvar.
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Sy = 15.93 MW — j33.4 Mvar = 0.1593 — j0.334 pu
Sy = T77.00 MW + j14.0 Mvar = 0.7700 + j0.140 pu

400/0°
Va = —1.0£0°
= 7400 pu
St 0.77 — j0.14
TV 1.0/0° (e uAs P

Va = 1.0£0° + (j0.4)(0.77 — 50.14) = 1.1/16.26° pu
Therefore, the line-to-line voltage at bus 2 is

Vo = (400)(1.1) = 440 kV
I — S3 _ 0.1593 +j0.334
V' 1.1/-16.26°
I5 = (0.77 — j0.14) + (0.054 + j0.332) = 0.824 + j0.192 pu
Vi = 1.1/16.26° 4 (j0.5)(0.824 4 j0.192) = 1.2/36.87° pu

= 0.054 + j0.332 pu

Therefore, the line-to-line voltage at bus 1 is

Vi = (400)(1.2) = 480 kV

The load impedance in per unit is found from

7 2 0|2 72
z=Wilg o g, Wl g o 7Dl

s; St S
_ (1.0)2 B I
Zy = T—j0z 0.9412 + j0.2353 pu
1.0)*
Zy= 2(_ j{)J.s = 0.4706 + j0.11765 pu
Converting all impedances to admittances results in the admittance diagram shown
in Figure 48
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FIGURE 48



The self admittances are
Y1 = —744 70.25 — j4 — 710 — 2.5 = —;520.25
Yoo = —j54 j0.25 — j4 — j6.25 = —j15
Yag = (1 — j0.25) 4+ j0.25 — j10 — jh =1 — j15
Yig = (2 —jO5) + 4025 — j2.5 — j6.25 — j5 =2 — j14
Therefore, the bus admittance matrix is
_j2025 4 410 §2.5
j4 —j15 0 76.25
710 0 1—715 75
j25  j6.25 45 2
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