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5.14 A 500-km, 500-kV, 60-Hz uncompensated three-phase line has a positive-sequence
series impedance

0.03 +,0.35 Q/km and a positive-sequence shunt admittance
» =j44 x 107¢ S/km. Calculate: (a) Z, (b) (¥/), and (c) the exact ABCD parameters
for this line.
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5.15 At full load the line in Problem 5.14 delivers 1000 MW at unity power factor and at
480 kV. Ch]culate:_ (a) the sending-end voltage, (b) the sending-end current, (c) the
sending-end power factor, (d) the full-load line losses, and (e) the percent voltage reg-
ulation.
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5.26 A 320-km 500-kV, 60-Hz three-phase uncompensated line has a positive-sequence
series reactance x = 0.34 Q/km and a positive-sequence shunt admittance y = j4.5 x
10-® S/km. Neglecting losses, calculate: (a) Z,, (b) (), (c) the ABCD parameters,
(d) the wavelength 1 of the line, in kilometers, and (e) the surge impedance loading
in MW.
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5.27 Determine the equivalent z circuit for the line in Problem 5.26.
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5.28 Rated line voltage is applied to the sending end of the line in Problem 5.26. Calculate
the receiving-end voltage when the receiving end is terminated by (a) an open circuit,
(b) the surge impedance of the line, and (c) one-half of the surge impedance. (d) Also
calculate the theoretical maximum real power that the line can deliver when rated
voltage 1s applied to both ends of the line.
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5.31 A 500-kV, 300-km, 60-Hz three-phase overhead transmission line, assumed to be loss-
less, has a series inductance of 0.97 mH/km per phase and a shunt capacitance of
0.115 pF/km per phase. (a) Determine the phase constant f, the surge impedance Zc,
velocity of propagation v, and the wavelength A of the line. (b) Determine the voltage,
current, real and reactive power at the sending end, and the percent voltage regulation
of the line if the receiving-end Joad is 800 MW at 0.8 power factor lagging and at
500 kV.
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5.32 The following parameters are based on a preliminary line design: Vs = 1.0 per unit,
Vg = 0.9 per unit; A= 5000 km, Z¢c =320 Q, 6 = 36.8°. A three-phase power of
700 MW is to be transmitted to a substation located 315 km from the source of
power. (a) Determine a nominal voltage level for the three-phase transmission line,
based on the practical line-loadability equation. (b) For the voltage level obtained in
(a), determine the theoretical maximum power that can be transferred by the line.
Answers:
a) 400 kVLN
b) 1167 MW

5.38 The line in Problem 5.14 has three ACSR 1113-kcmil conductors per phase. Calculate
the theoretical maximum real power that this line can deliver and compare with the
thermal limit of the line, Assume Vg = Vg = 1.0 per unit and unity power factor at
the receiving end.-
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5.45

For the line in Problems 5.14 and 5.38, determine: (a) the practical line loadability in
MW, assuming Vs = 1.0 per unit, Vg = 0.95 per unit, and yax = 35°; (b) the full-load
current at 0.99 p.f. leading, based on the above practical line loadability; (c) the exact
receiving-end voltage for the full-load current in (b) above; and (d) the percent voltage
regulation. For this line, is loadabiltty determined by the thermal limit, the voltage-
drop limit, or steady-state stability?
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5.47 Determine the practical line loadability in MW and in per-unit of SIL for the line in
Problem 5.14 if the line length is (a) 200 km, (b) 600 km. Assume Vs = 1.0 per unit,
Vg = 0.95 per unit, dmax = 35°, and 0.99 leading power factor at the receiving end.
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5.48 It 1s desired to transmit 2200 MW from a power plant to a load center located 300 km
from the plant. Determine the number of 60-Hz three-phase, uncompensated trans-
mission lines required to transmit this power with one line out of service for the fol-
lowing cases: (a) 345-kV lines, Z, = 300 Q, (b) 500-kV lines, Z, = 275 Q, (c) 765-kV
lines, Z, = 260 Q. Assume that Vg = 1.0 per unit, Vg = 0.95 per unit, and dpa, = 35°.
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