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ANSWER ALL QUESTIONS

1. The Tesla model S has a 270 kW 3 phase star connected AC induction motor which is connected to a PWM driven variable frequency drive.  The VFD has a DC supply voltage of 25 kV.  The motor will run from standstill to 400 Hz with switching frequencies up to 15 kHz.  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.
[20 Marks]

2. 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.
[25 Marks]

3. 
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. [bookmark: _GoBack]Explain how it is possible to control torque and speed of a synchronous AC motor using a variable frequency drive
[10 Marks]

4. Explain the operation of a stepper motor as shown below.  Explain the excitation of the coils and the forces produced when the motor is used in full step mode and in half step mode.  Use a coil switching timing diagram of the phases to aid your answer.

[image: http://www.pcbheaven.com/wikipages/images/howsteppermotorswork_1273218229.png]
[10 Marks]
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