
SECOND YEAR SECOND SEMESTER 
EXAMINATION FOR THE DIPLOMA IN ELECTRICAL ENGINEERING 

EEE 2407: SYNCHRONOUS MACHINES 
INSTRUCTIONS: Answer question one and any other two 

 
QUESTION ONE (30 MARKS) 

a). State three conditions to be fulfilled for a three phase synchronous motor to be connected to an 
infinite bus bar.                                                                                                             (3 marks) 

b). A 6-pole a.c generator is running and producing a frequency of 60 Hz. 

i. Calculate the revolutions per minute of the generator                                        (3 marks) 
ii.  If the frequency is decreased to 20 Hz, how many number of poles will be required if the 

generator is to be run at the same speed?                                                           (3 marks) 

c). A power system whose supply frequency is 50Hz. Calculate the mechanical speed of a 
synchronous motor with five poles.                                                                                (3 Marks) 
d). Draw the equivalent circuit of a synchronous motor and generator and explain the operation. 
(5 Marks) 
e) State three advantages of operating synchronous generators in parallel.                   (3 Marks) 
f) Define steady-state stability limit of a synchronous generator and explain what happens if this 
limit is exceeded.                                                                                                             (3 Marks) 
 
g). With reference to three phase synchronous motor, state two functions of the following: 

i. Operational characteristics                                                                                  (2 Marks) 
ii.  Advantages of synchronous motor as compared to an induction motor of the same capacity.   

(2 Marks) 
h). State three advantages of rotating field system in alternators                                    (3 Marks) 
 

QUESTION TWO (15 MARKS) 
a) Calculate the voltage regulation of a 2hp synchronous motor given that the full load terminal 
voltage is 243V and the internal voltage is 235V at the rated speed.                              (3 Marks) 
 
b) A three pole synchronous generator has the line-to-line generated voltages and terminal voltage 
as 440v and 420V respectively. Given that the power angle is 60° and the synchronous reactance 
is 30Ω, calculate the active and reactive power generated by the generator.                  (6 Marks) 
 
c) i) Briefly discuss the use of synchronous motors for power factor correction.          (3 Marks) 
   ii) Draw the V-curves of a synchronous motor with variable excitation.                    (3 Marks) 

 

QUESTION THREE (15 MARKS) 
a) With aid of circuit diagrams, describe the operation of synchronous motors on the condition:  
(i) No-load and has no losses                                                                                          (2 Marks) 
(ii) No-load and has losses                                                                                              (2 Marks) 
(iii)Loaded.                                                                                                                     (2 Marks) 
 



b). A 3-phase induction motor runs at 1440 rpm at full load when supplied power from 50Hz, 3-
phase line. Calculate; 

i. The number of poles                                                                                           (3 Marks) 
ii.  Slip at full load                                                                                                   (3 Marks) 
iii.  Frequency of rotor voltage                                                                               (3 Marks) 

 
QUESTION FOUR (15 MARKS) 

a) A three-phase synchronous alternator is rated at 150 MVA, unit power factor, 11 kV star-
connected, 60 Hz, 1500 r.p.m. Determine the:  

(i) Number of poles.                                                                                                    (2 Marks) 

(ii) Kw rating.                                                                                                              (2 Marks) 

(iii) Current rating.                                                                                                      (2 Marks) 

(iv) Input at rated kW load if the efficiency is 94% excluding the field loss.            (2 Marks)  

b) List any two:  

(i) Reasons why synchronous alternators are operated in parallel.                           (2 Marks)  
 
(ii) Conditions required to operate synchronous alternators in parallel.                   (2 Marks)  

c). Discuss hunting in relation to synchronous motor                                               (3 Marks) 

 

 


