ECE 483/583 POWER ELECTRONICS
EXAM 1 (Closed books and notes, cheat sheet)

Problem 1 (50 points, assesses DO7,11): Consider the thyristor rectifier below.
a) E=0V and L=0 H. Draw the output voltage, v, and the input current i, if the firing delay angle
a=0°. Calculate the average value of v,. Show the key values on the graph (10 points).
b) E=0V and L=0 H. Draw the output voltage, v, and the input current i, if the firing delay angle
a=90°. Calculate the average value of v,. Show the key values on the graph (10 points).
¢) E=50V and L=c0. Draw the output voltage, v, and the input current i, if the firing delay
angle a=30°. Calculate the average value of v,. Show the key values on the graph. Then find,
the rms value of i,
the rms value of the fundamental (60-Hz) component of i,
the rms of the 3™ and 5™ harmonics and the harmonic factor of i,
also calculate the displacement factor, power factor and the input real and reactive powers (30

points).
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Problem 2 (50 points, assesses DO7.8): Consider the buck regulator below. The desired output

voltage is 9 V. The maximum output current is 8§ A.
a. Find the average, rms and peak values of the switch current.
Find the value of the output capacitor to limit the output ripple to £1 V.

b.
c. Find the efficiency of the converter.
d. If the minimum load current is 1 A, what is the critical value of the output inductor to

maintain continuous conduction?

Provide proper figures and waveform plots to demonstrate your calculations.
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