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1. A 1000 kW turbine-generator set (turbine capability of 1250 kW) is already operating at rated load,
1250k VA and 0.8 power factor. An additional load of 170kW at 0.85 power factor is to be added. What
value of capacitors is required so that neither the turbine nor the generator will be overloaded? (20%)

2. Draw the diagrams of connection for measuring zero-sequence quantities (current, voltage) as indicated.
(10%)
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Ammeter to indicate
Zero sequence current
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Voltmeter to indicate
zero sequence voltage

3. Draw the zero-sequence equivalent circuit for the following transformer connections. (10%)
P-Side Q-Side Zero-Sequence Equivalent Circuit
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4. The series-impedance matrix of a perfectly balanced 1i§e>with one ground wire is
a | j35 | 125 | j2.5 1
Zabc _ b | j25 ] j35 j2.5 jl
& c | j25 |25 ] i35 | jl
d jl jl j1 j2

(a) Find Z,, Z, for this line

(b)If [.=10£0°, I,=11£—-90° and I.=8£150°; find the zero-, positive- and negative-sequence voltage line
drops. (20%)

5. A power system is shown in the following figure with the parameters as indicated. Find (@) 04, (b) Qu, (¢)
Pgs, and (d) Qgs. (20%)
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6. The Z-bus matrices of zero-, positive-, and negative-sequence networks for a power system are
0.20 0.05 0.12 0.16 0.10 0.15

Z°=40.05 0.10 0.08|pu. Z'=7?=j0.10 020 0.12|pu
0.12 0.08 0.03 0.15 0.12 0.25

Ze-
If there is a single line-to-ground fault occurred at @ with fault impedance of j0.08p.u.. Determine (a) the
per-unit fault current and (b) the three-phase voltages of/bus 1 during the fault. (20%)
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