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Problem #1
Consider a Y-connected generator set in which each leg has an open circuit output voltage of
240V and a source impedance of (0.1+j0.8) €. The transmission lines connecting the generator
set to the loads each have an impedance of (0.4+j3.2) Q. The load consists of three Y-connected
circuits. The loads are Zx = (59.5+j76) Q, Zp = (39.5+j26) Q, and Zg = (19.5+j11) Q.
Use the neutral point of the generator set as the voltage reference.
a) What are the magnitudes of the voltages across and currents in the three loads?

b) What is the magnitude of the voltage at the neutral point of the load?

A ground rod is now placed at the neutral points of both the generator set and the load and the
effective impedance through the ground between the two rods is 10 €.

¢) What are the magnitudes of the voltages across and currents in the three loads?
d) What is the magnitude of the voltage at the neutral point of the load?
e) What is the magnitude of the ground current?

In addition to the ground rods, a fourth wire (the same as the others) is added to the transmission
line to serve as a neutral wire.

f) What are the magnitudes of the voltages across and currents in the three loads?
g) What is the magnitude of the voltage at the neutral point of the load?
h) What is the magnitude of the ground current?

1) What is the magnitude of the current in the neutral conductor?



