EE3124 Tutorial 5
Synchronous Motor

Name: Student No.:

Q1 - A 1000 kVA, 11,000 V, three-phase star-connected synchronous motor has an
armature resistance and reactance per phase of 3.5 Q and 40 Q respectively.

Draw the vector diagram and determine (a) the voltage drop across armature impedance;
(b) the induced e.m.f. and the torque angle of the rotor when it is fully loaded at 0.8 pf

lagging.

Q2 - A 2000 V 3-phase, 4-pole, Y-connected synchronous motor runs at 1500 r.p.m.. The
excitation is constant and corresponds to an open-circuit terminal voltage of 2000 V. The
resistance is negligible as compared with synchronous impedance of 3 Q per phase.
Determine the power input, power factor and torque developed for a lagging armature
current of 200 A.

Q3 - A 480-V, 60 Hz, 400-hp 0.8-PF-leading eight-pole A-connected synchronous motor
has a synchronous reactance of 0.6 Q and negligible armature resistance. Ignore its friction,
windage, and core losses for the purposes of this problem. Assume that |Ea| is directly
proportional to the field current Ir (in other words, assume that the motor operates in the
linear part of the magnetization curve), and that EA= 480 V when Ir =4 A.

(a) What is the speed of this motor?

(b) If this motor is initially supplying 400 hp at 0.8 PF lagging, what are the magnitudes
and angles of Ea and 1a?
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(c) How much torgue is this motor producing? What is the torque angle 6? How near is this
value to the maximum possible induced torque of the motor for this field current setting?
(d) If Eais increased by 30 percent, what is the new magnitude of the armature current?

What is the motor’s new power factor?
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