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The impedance matrix (Zgys) for Fig.1 can be expressed as eq. (1). (25%)

(a) Calculate the Z matrix after the line between Bus 2 and Bus 4 is removed; (15%)

(b) Assuming the bus voltages before fault are all 1.0p.u. Calculate the short circuit current when a
three-phase short-circuit fault occurred at Bus 3 for (a) and bus voltages after this fault. (10%)

0.71160 0.60922 0.53340 0.58049
10.60922 0.73190 0.64008 0.69659

Zps = 1
25 =71 053340 064008 0.71660 0.66915 M
0.58049 0.69659 0.66915 0.76310
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Fig. 1 .

A Y-connected load bank with a three-phase rating of 1000 kVA and 1150 V consists of three
identical resistors of 1.3225 ohms. The load bank has the following applied voltages:

V., =920,82.8°, V). =1380£-41.4°,and V,, =1150£180° V. Determine (15%)

(a) the zero-, positive- and negative-sequence line-to-neutral voltages Vo, Vans, and V2, (5%)
(b) the zero-, positive- and negative-sequence line-to-line voltages Vso, Va1, and Vesz; (5%)
(c) the zero-, positive- and negative-sequence line currents g, Io;,and I2. (5%)

(All answers should be in p.u.)
Calculate the line flows and power flows from Bus i to Bus j and Busj to Bus 7 for Fig. 2 and the line

loss for this line (all values in Fig. 2 are in p.u.). (20%)
1.0£0° . 98/ —-4.73
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Fig. 2
The inertia constant (H) of a three-phase 60-Hz generator is 1.5 p.u.-s. The electrical power delivery
by the generator ( P, ) versus its power angle (&) can be expressed as eq. (2). The mechanical power

input to the generator (£,,) 1s 0.5 p.u. (25%)
P, =1.2319sin(5) (2)

(a) Determine the swing equation and the initial operating power angle. (10%)
(b) Calculate the critical clearing time for the generator when a three-phase bolted short-circuit at the

generator terminals causes £, =0. (15%)
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5. Draw the phasor diagrams between the voltages and current of a synchronous generator of Fig. 3 at
(a) unity power factor, (b) lagging power factor and (c) leading power factor. (15%)
Ry 4%,

Fig. 3




