
 
FOURTH YEAR, FIRST SEMESTER EXAMINATION FOR THE DEGREE OF 

BACHELOR OF TECHNOLOGY IN ELECTRICAL ENGINEERING. 
EET 3411: A.C AND SPECIAL MACHINES 

INSTRUCTIONS: Answer question one and any other two 

QUESTION ONE (30 MARKS) 

a). By use of phasor diagrams, discuss the operation of synchronous generator running on: (9 marks) 

i. Unity power factor 
ii.  Lagging power factor 
iii.  Leading power factor 

b). The stator winding of a synchronous machine has 48 slots. A 4-pole, three-phase winding is 
made on the stator. Each coil spans 11 slot pitches. Calculate the pitch factor.             (4 marks) 
 
c). A motor generator set used for providing variable frequency a.c supply consists of a three - 
phase, 10-pole synchronous motor and a 24-pole, three – phase synchronous generator. The motor 
generator set is fed from a 25 Hz, three – phase a.c. supply. Determine:                                                
(6 marks) 

i. Speed of the synchronous motor 
ii.  The frequency of the generated voltage of the synchronous generator. 

d). Define the following:                                                                                             (6 marks) 

i. Distribution factor 
ii.  Pitch factor  
iii.  Winding factor 

e). Discuss hunting and state its significance in synchronous machines     (2 marks)  

f). Discuss three conditions for synchronisation                                             (3 marks)       

                      

QUESTION TWO (15 MARKS) 

a). A 3-phase, 16-pole synchronous generator has a star-connected winding with 144 slots and 10 
conductors per slot. The flux per pole is 0.03 Wb, sinusoidally distributed, and the speed is 375 
revolutions per minute. Calculate the;                                                                         (10 marks) 

i. Frequency 
ii.  Distribution factor 
iii.  Pitch factor 
iv. Slot angle 
v. Line induced emf 

b). With the aid of an I-V characteristic curve, discuss the Open circuit characteristic of a 
synchronous generator.                                                                                           (5 marks) 
 



QUESTION THREE (15 MARKS) 

a). In a 2000 V. single-phase synchronous generator, a full-load current of 100 A is produced on 
short-circuit by a field excitation of 2.5 A; an emf of 500 V is produced on open-circuit by the 
same excitation. The armature resistance is 0.8 Ω. Determine the voltage regulation when the 
generator is delivering a current of 100 A at:                                                             (9 marks) 

i. unity power factor 
ii.  0.71 power factor lagging 
iii.   0.8 power factor leading. 

b). With the aid of an I-V curve, discuss the significance of short circuit ratio in three phase 
synchronous machines                                                                                                 (6 marks) 
 
QUESTION FOUR (15 MARKS) 

a). Discuss three methods of determining voltage regulation of a synchronous generator  (6 marks) 

b). Discuss three Advantages of Rotating field and Stationary Armature System      (6 marks) 

 
c). Two generators A and B rated respectively at 40 MW and 60 MW are running in parallel. Both 
the generators have a full-load speed regulation of 3 percent. Calculate how a load of 50 MW will 
be shared by them                                                                                                        (3 marks) 
 
 
QUESTION FIVE (15 MARKS) 

a). Discuss three methods of starting synchronous motors                                       (6 marks) 

b). A 3-phase 50 MVA, 13 kV, star connected salient pole type alternator has Xd = 1.8 W and Xq 
= 1.2 W. The armature resistance is negligible. Determine at rated load and 0.8 p.f. lagging the 
following:                                                                                                              (9 marks) 

i. the voltage regulation 
ii.  power angle 
iii.  power developed                  

 

 
 

 

 

 


