Power Electronics and Drives

Tutorial 2

Ensure that any used formula is shown before use and supply all workings out.

1) Explain with the aid of diagrams what is meant by the term Power Factor Correction.
2) Explain what is meant by the “law of energy conservation”

3) Calculate the work done in the following diagram if the block is lifted for 2m using a force of
17.5N

4) Calculate the work done in the above diagram if the block is lifted in 2 secs and the applied
voltage is 10V which drives 2Amps.

5) What is the efficiency of the motor, in question 4, in this application.
6) Define the term “POWER ELECTRONICS”
7) How can an SCR provide a variable dc output from an AC source?

a. Draw a simple circuit to show the operation of the SCR.
b. Give the equation for the average voltage output for a firing angle a.

8) Describe the characteristics including characteristic curve graphs of the following: -
a. A MOSFET
b. AnIGBT

9) Draw a power vs Operational frequency graph showing the ratings of power switches

10) Draw a comparison table showing the variation of Power switches include the following: -
Voltage ratings

Current ratings

Switching frequency
Drive circuit complexity.
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