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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. 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.
[2 Marks]

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

c. Describe how an inverting PWM motor controller may control the speed of an induction motor and the torque it produces, and sketch the waveforms of the control input and power output of the output stage of a single phase variable frequency drive to help explain your answer.
[12 Marks]

3. Given the effective output resistance of photovoltaic solar panels is highly temperature dependant, explain what maximum power point tracking is and how it can be used to address this problem.
[20 Marks]

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

5. A coil of 1800 turns with a coil of width 120mm and active depth of 200mm rotates in a uniform magnetic field between the poles of a magnet with an air gap flux density of 0.8T.  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]
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