Sample problem Reactive power compensations

A 350 km, 500 kV, 60 Hz uncompensated three-phase line has a positive-sequence series impedance

7 = 0.032 + j0.40 Q/km and a positive-sequence shunt admittance y = j4.8 X 1076 S/km.

At full load, the line delivers 650 MVA at 0.98 power factor lagging and at 95% of the rated voltage.

a) Percent voltage regulation of the uncompensated line.

b) Percent voltage regulation after line compensation. Assume 75% shunt reactive compensation is
used.

c) Find the maximum loadability of the uncompensated line.

d) Find the maximum loadability of the line after series capacitive compensation. Assume only 30%

series capacitive compensation. There is no shunt reactive compensation in this part.
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