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1. (20%) Define the following keywords.
(2) Daily load curve. (4%}
(b) Annual }oad factor. (4%)
{¢} Utilization factor. (4%}
(d) Tap changing under load (TCUL) wransformer. {4%)
{e) Smart grid. (4%}

2. (15%]) A 500kV three-phase iransposed hne is composed of two ACSR 636,000 cmil, 24/7 Rook
conductors per phase with hotizontal conductor configuration as shown in Fig. 1. The conductors
have a diameter of 0.977 inch and a GMR of 0.3924 imch. Burdle spacing is 13 inch.

(2) Find the inductance (mH/km) per phase per kilometer of the line. (7%6)
(b} Find the capacitance (uF/km) per phase per kilometer of the line. (8%%)
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Fig. 1. Conductor layout.

3. (20%) Explain the major purposes of the following analysis in power sysiems.
{a) Power flow analysis. (4%)
{b) Short circuit analysis. (494)
{c) Econontic dispatch analysis. (4%)
(d) Steady-state stability apalysis. (4%)
(e) Transient stability analysis. (4%%)

4, (15%) State the procedure for power flow solution by Newton-Raphson method.
5. (15%) Derive the sequence network circuit model for the unbalanced three-phase fanlt in Fig. 2.
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i;'ig. 2. Faulted circuit diagram.

5. {15%) The fucl-cost fanctions for three thermal plants in $/hour are given by
C, = 500+ 5.3P,+ 0.00477
C, = M0 +5.5P +0.0068>
£, =200+ 5.85, + 0.009 P’
where the units of B, P, and P, are MW. The total load, F,, is 975MW with the following
generator Hmits {in MW).
200< 8 2450
150< A <350
1005 P, <225
(2) Find the optimal dispatch. (12%0)
(b) Find the total cost in $/hour. (3%)
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