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Problem 1: 

A 24-kVA, 60-Hz, 2400/240-V distribution transformer is to be reconnected for use as an 

autotransformer. Determine the following for step-up and step-down connections: 

 

a) The primary winding voltage 

b) The secondary winding voltage 

c) The ratio of transformation 

d) The nominal rating of the autotransformer 

 

 

Problem 2: 

A 150-kVA wye-delta connected step down transformer has an input line-voltage of 

4160-V and an output line voltage of 240-V 

 

a) Draw the winding arrangements and its equivalent wye-wye representation  

b) Determine the transformer ratio 

c) Determine the rated line and phase currents for the high side 

d) Determine the rated line and phase currents for the low side 

 

 

Problem 3: 

A 20 hp, 240 V shunt DC motor has an armature resistance of 0.1 Ω. The motor’s field 

resistance is 240 Ω. At no load, the motor draws 5 A from the source and produces a no-

load speed of 1800 rpm. When delivering the rated horse power, the motor draws 69.1 A 

from the source. 

 

a) Calculate the motor speed regulation. 

b) Calculate the converted power and the corresponding induced torque.  

c) Find the  rotational losses and the motor efficiency 

 
 

Problem 4: 
A 25-kVA, 230-V, three-phase, 60-Hz, four-pole, Y-connected synchronous generator 

has a synchronous reactance of 1.5 Ω per phase and negligible armature resistance 

 

a) Draw the single phase equivalent circuit and determine the synchronous speed 

b) Find the excitation voltage (EA) and the power angle (δ) if the generator is 

delivering rated kVA at 0.8 PF lagging 

c) The field current is increased by 20 % without changing the input power from the 

prime mover. Find the armature current, the power factor, and the reactive power 

supplied by the machine 


