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INSTRUCTIONS:
i. This paper consists of two (2) sections: Section A and Section B
ii. Section A is compulsory and you’re required to attempt all questions.
iii. Section A has a total of 40 marks.
iv. Section B contains five (5) questions each with 20 marks.
v. Attempt ONLY three (3) questions from section B.







SECTION A [40 MARKS]:

1. What is meant by the term synchronous machine. 				(2 Marks)
2. What can be the maximum speed of a synchronous machine operating at 50 Hz having 2 poles? 									(3 Marks)
3. Define the following terms commonly used in the armature windings;
 (i) Coil.     									(2 Marks)
(ii) Coil Span Factor. 							(2 Marks)
4. Calculate the distribution factor for an alternator having 96 stator slots, 6 poles and a single layer 3 phase winding.  							(4 Marks)
5. State any three indirect methods used to determine voltage regulation for large size alternators.   										(3 Marks)  
6. Define the term Short-Circuit Ratio as applied to alternators. 		(2 Marks)
7. What is the use of slip test performed on an alternator? 			(2 Marks)
8. (a) What do you understand by the term “transient conditions” in alternators?  												(2 Marks)
    (b) When the alternator terminals are suddenly short-circuited due to any fault, sub-transient, transient and steady state periods occur, explain what u understand by these terms. 										(6 Marks)
9. The Synchronous generators employed at hydro-electric power plant have larger diameter and smaller length, why? 						(2 Marks). 
10. Give the four Conditions which must be met for Proper Synchronizing of an alternator to the bus-bars. 									(4 Marks)
11.(a) How can a synchronous motor be used as a synchronous condenser? 													(2 Marks)
     (b) Mention any four characteristic features of synchronous motors. 	(4 Marks)

SECTION B [40 MARKS]:

QUESTION ONE:
(a) Explain the term synchronization as applied to alternators. 		(2 marks)
(b)  Discuss any one method of synchronizing a three-phase alternator to the bus-bars.										(6 marks)
      (c) (i) What do you understand by hunting in synchronous generators? (2 marks)
     (ii) What are the ill-effects of hunting and how hunting can be minimised? 												(6 marks)
 (d) Given two alternators I and II having a full-load capacity of 500 kW each are operating in parallel. Their speed regulation is 100% to 104% and 100% to 105% from full-load to no-load, respectively. How they will share a load of 600 kW. 													(4 marks)

QUESTION TWO:
(a) Define what is meant by the following terms when used with reference to alternators:
i. Coil Span							       	(2 Marks)
ii. Concentrated Winding					       	(2 Marks)
(b) As an electrical engineering student (professional), you’re aware that alternators are always connected in parallel. In four major points, explain to your boss why this is done so?      (4marks)
(c) Consider a system with 2 synchronized alternators connected to a load; explain how the change (both increase and decrease) of the mechanical input to only one of the alternators while keeping its excitation constant affects the power factor of this system.										(4 Marks)
(d) A 3-phase, 16-pole alternator has a star connected full pitched winding with 144 slots and 10 conductors per slot. The flux per pole is 0.03 Wb, sinusoidally distributed and the speed is 375 rpm. Find the phase e.m.f induced in the alternator. (4 Marks)
(e) A 3-phase, 20-pole, 180 slots, 50Hz alternator has single-layer winding with full-pitch coils. The coils are connected in 60° phase group and each coil is having six turns. If the flux per pole is 0.025 Wb, determine the rms value of emf induced per phase. 												(4 Marks)



QUESTION THREE:
(a) What do you understand by ‘Voltage regulation’ in the case of alternator? 												(2 Marks)
(b) Modern alternators are designed to have large leakage reactance and very small armature resistance why? 							(2 Marks)
(c) A single-phase, 50 KVA,500 V, 50 Hz alternator produces a short-circuit current of 170 A and an open circuit e.m.f of 425 V when a field current of 15A passes through its field winding. If its armature has an effective resistance of 0.2 ohm, determine its full-load regulation at unity pf and at 0.8 pf lagging. 	(8 marks)
(d) Using clear illustrations and drawings, explain the difference between salient pole and cylindrical pole type of rotor used in alternators. Mention two applications of each type. 									(8 marks)

QUESTION FOUR.
(a) State the four types of torques associated with a synchronous motor.											(4 Marks)
(b) By use of a phasor diagram, show how the change (increase or decrease) of the excitation current of a synchronous motor while keeping its load constant affects its power factor. 							(4 Marks)
(c) Discus how the damper windings can be used as a starting method for the synchronous motors.							(6 Marks)
(d) Explain the major three areas where synchronous motors find their applications.	
(6 Marks)

QUESTION FIVE.
(a) Explain why a single phase induction motor is not self starting and yet its counterpart the 3 phase induction motor is self starting.					(4 Marks)
(b) State any one advantage and one disadvantage of using short-pitched windings over full-pitched windings in alternators.						(4 Marks)
(c) Using the specific example of a stepper motor with 2 rotor teeth and 4 stator teeth, explain how the following operate:
i. half step drive motor						(4 Marks)
ii. full step drive								(4 Marks)
iii. micro-stepping drive stepper motors				(4 Marks)
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