Note.  (Use if applicable.)
[image: image1.png]All a.c. voltages and currents are rms values unless noted otherwise. For
three-phase circuits, all voltages are line-to-line voltages unless noted
otherwise.




Question D5.

[image: image2.png]Synchronous Machines

A three-phase, 60 Hz, 460 V' system supplies the following loads:

1.

Determine:

aoow

a six-pole, 60 Hz, 400 hp, three-phase, Y-connected induction motor, operating at
three-quarters rated load with an efficiency of 95.8% and power factor of 0.891
lagging ; and,

a 50 kW, A-connected, three-phase resistance heater; and,

a 300 hp, 60 Hz, four-pole, Y-connected, cylindrical-rotor synchronous motor,
operating at one-half rated load, with a power angle of -16.4°, an efficiency of 96%,
and a synchronous reactance of 0.667 Q/phase (copper resistance is negligible).

the system active power;

the power factor of the synchronous motor;

the system power factor;

the percent change in synchronous motor field current required to adjust the system
power factor to unity; and,

the power angle of synchronous motor for the conditions of part (d).




Formulae.  (Use if applicable.)
[image: image3.png]Potentially useful formulae
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