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ANSWER ALL QUESTIONS

1. Compare and contrast the working principles of a three-phase synchronous motor, and a three-phase induction motor.
[10 Marks]

2. A large industrial process is run using a delta connected three phase 250 kVA induction motor with a terminal voltage of 6 kV. The motor has 12 pole pairs and is to run at speeds from standstill to 1000 rpm using a switching speed of 20 pulses per cycle. Suggest a transistor technology that would be suitable for this application and show in a circuit diagram how they would be connected to the motor.
[25 Marks]

3. Describe how a thyristor could be used to provide over voltage protection for a DC power supply.  Give a circuit diagram showing how it would be connected.
[15 Marks]

4. Describe the working principles of a dynamo
[5 Marks]

5.  
a. Design a simple circuit which will generate PWM encoded sinusoidal waveforms to drive output transistors in a variable frequency drive. Show the signal waveforms at relevant points within the circuit.
[15 Marks]

b. Explain how it is possible to control torque and speed of a synchronous AC motor using a variable frequency drive
[10 Marks]

6. A six-pole alternator is required to operate at 50Hz.  What is the required rotation speed in r.p.m?
 [2 marks]

7. A coil of 1600 turns with a coil of width 150mm and active depth of 250mm rotates in a uniform magnetic field between the poles of a magnet with an air gap flux density of 0.75T.  If the coil rotates at a speed of 3000rpm calculate:

1. The maximum e.m.f. induced in the coil.	
[4 Marks]

1. The maximum amount of flux cutting the coil.
[4 Marks]

8. Control of several operational parameters of an induction motor may be achieved by an inverting motor controller.  Assuming a controller is using PWM as its control mechanism:

a. Provide a block diagram of an inverting motor drive and give a brief explanation of the operation of each of the sections.
[4 Marks]

b. Describe the operation of an inverting motor controller to accelerate and decelerate a motor while maintaining torque.
[6 Marks]
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