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Power Electronics and Drives
TIME:  2 HOURS 
answer all questions


Equipment or materials required – Calculator
Adnoddau neu ddefnyddiau sydd eu hangen - cyfrifiannell

THIS IS AN ONLINE OPEN BOOK EXAM

Instructions to students:

Answer all questions.

Answer your questions in a word document and upload it to TurnItIn at the end of the examination – this will act as a delivery mechanism and also a plagiarism check. An upload link will be provided next to the one for this file.

If a question requires a drawn diagram, either use a sketching/drawing program (don’t worry if you have to draw with a mouse and it’s a bit rough – you aren’t marked on your graphic ability!), or draw the diagram freehand on a piece of paper, then scan it, or take a photo of it using your phone etc. and insert it into your word document. 

If you run into problems doing the transfer, email the photos to your lecturer as soon as you can at the end of the exam.

Note that the upload link will have a cut-off time, so ensure you don’t miss the deadline.

ANSWER ALL QUESTIONS

1. In the context of variable frequency drives, compare and contrast the use of Diodes, thyristors (SCRs) and IGBTs for rectification of the incoming mains.
[20 Marks]

2. Compare and contrast the operation of unipolar and bipolar stepper motors.  
[20 Marks]

3. [bookmark: _GoBack]Explain the benefits of using a micro-stepping drive for positioning a robot arm using a stepper motor. You may want to use a coil switching timing diagram of the phases to aid your answer.
 [20 Marks]
 
4. A six-pole alternator is required to operate at 50Hz.  What is the required rotation speed in r.p.m?
 [2 marks]

5. 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]

6. Describe the working principles of a dynamo
[15 Marks]

7. Describe the working principles of a shell type single phase transformer
[15 Marks]
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