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EE462L — Spring 2013, Test 1

Please, show all your work on the test sheets. A correct answer without supporting work gets no
credit. One sheet of notes is permitted. Write your name in all pages. Do not un-staple. Please be
neat; it works in your advantage.... Sometimes I may not be able to find a right answer to a
problem if the solution is messy. You have 50 minutes to complete the test.

Problem 1 (30 points)

For the circuit in the figure below sketch the current and voltage across diode #1 and across the
output load resistance R. When sketching these plots consider that the conduction losses in each
diode is 0.5 W (so these diodes are not ideal switches. Still, you can assume that the diodes start
conducting as soon as a positive forward bias voltage is applied to them). Be sure to indicate
relevant values on the plots. What is the power efficiency of this circuit? Note: this problem has
two numerically valid solutions. Of these two solutions choose the one that you consider is more
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Consider the current waveform in the figure shown below. Indicate the average current and the
amplitude of the sinusoidal components. What is the frequency of the harmonic component with
respect to that of the fundamental? it this current is measured at the output of a 10 V dc voltage
source connected to some load, what is the average power that is provided by this 10 V dc
voltage source to the load? Can the load be a resistor?

Sketch the FFT graph in dB considering that this current is measured with a 0.01 ohm resistance
and that the reference voltage for the oscilloscope is 1 V.

Problem 2 (30 points)
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Problem 3 (25 points)
Consider the following oscilloscope trace measured in a circuit like the one with a load you used
in the MOSFET firing circuit.

-T Agilent Technologies

: on Freq(1): 198.8kHz
' } Pk-Pk(]1): 14.1V 1

a) During Turn OFF of your MOSFET, a high over-voltage transient (spike) is seen in which
waveform?

a. Vgs

b. Vg

b) What is the cause of this high transii,‘r]f overvoltage value? What is the cause of the subsequent _ fm
ringing?~— s Cgs Combined with cifcuit's Eafas\’w, hducaney o) wfpm %
c) How do we mitigate the voltage spike? Please sketch the resulting circuit (only the power

portion of it). What is the source’s voltage (consider that the vertical scale in the figure above is

50 V/division)?

d) In the figure above indicate when the MOSFET is on and when is off.
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Problem 4 (5 points each)

Please, select the correct answer for the following questions. Provide a justification for your
answers.

4.1) The largest hydroelectric facility in Chile is the 500 megawatt (MW) Pangue Power Plant,
located on the Bio-Bio River (38°03'S, 71°19'W). They have proposed increasing generation by
adding a large solar array (solar PV system); however, they need some help in knowing how to
maximize their solar output. Their array is fixed (so no axis-tracking equipment is installed);
however, they can change their solar panel tilt angle, seasonally.
Which orientation below will generate the most solar output on an annual basis?

a) Azimuth =90°, Panel Tilt =40° (Spring/Fall), 40° (Summer), 40° (Winter)

b) Azimuth =270°, Panel Tilt = 40° (Spring/Fall), 40° (Summer), 40° (Winter)

c) Azimuth =270°, Panel Tilt = 40° (Spring/Fall), 20° (Summer), 60° (Winter)

d) Azimuth =180°, Panel Tilt = 40° (Spring/Fall), 20° (Summer), 60° (Winter)

e) Azimuth =180°, Panel Tilt = 40° (Spring/Fall), 60° (Summer), 20° (Winter)

@ Azimuth =0°, Panel Tilt = 40° (Spring/Fall), 20° (Summer), 60° (Winter)
g) Azimuth=0°, Panel Tilt = 40° (Spring/Fall), 60° (Summer), 20° (Winter)
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4.2) Indicate if the following statement is true or false
a) Inthe diode bridge rectifier project, one can calculate the power factor at the input of the

diode bridge rectifier by taking the cosine of the difference between the phase angle of
the 60 Hz sinusoidal voltage that is applied to the rectifier and the phase angle of the

current that is taken by the rectifie
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4.3) The figures below obtained from the web show current for various home electrical devices
Based on these current waveforms shown below, which of the following loads have the worst

/

1

b) solar inverter #1

current THD? Why?
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¢) Solar inverter #2
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