Fayoum University, Faculty of Engineering Power Electronics
Department of Electrical Engineering Final Exam_g5 point
3" year, Communication and Electronics Tirme: 3 Hours

Answer & "

1- For the bridge shown below with #(t) = 36 sin(wt} ¥ and (firing angle) o = 30°. Assuming
continuous load current,
al Dranw the output voltage, diode voltage and supply current.
b} Calculate the average and RAS values of the output valtage.
c) Determine the thyristor PIV [peak inverse voltage of maximum rewversg veltage).
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2. The wavefarm of the output voltage of a rectifier is shown below.
a) Estimate the rectifier type and lead components.
b} Draw the sermiconductor valtage then calculate the PIV of it.
¢} Draw the current waveform.
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1} Inv & fully-controfled bridge with RL load, the measwrements across the lpad terminals shows that
the instantaneous minimum voltage is 15 1 and the maximum reverse woltage [PIV) acroess eacn
thyrister is 20K,

&) Calculate the firing angle.

b} Draw the output voltage and the thyristor voltage.
11} Three-phase uncontrolled half-wave rectifier (three dicdes) is connected to a pure resistive load
If the line te neutral voltage is 240 V. calculate the average of the output voltage and the diode PIV,
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Deesign a firing circuit to derive a single-phase half-wave controlled ractifier. Then determine the
cantral voltage [or parametar] values corrsponding to the following firing angles: 307, 45% and 90°
{Mote: all design values are required.)




B« ‘Write short notes about the followng chopper drcuits (function, operatien and output waveform):
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a) DC Buck chepper, b] DC resenant chopper, t) AC chopper.
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& For the fellowing output waveform (with bold Hne) of a cycle-converter, estimate its magnitude and
frequen Cy assuming 50 Hz su pph.' then draw the 'Fu”nwing gutput waveforms:
a) A wavetarm with half frequency of the output waveform.
b) A waveform with doubled frequency of the output waveform.
c) The output waveform with 1207 delay,
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= 7- For the single-phase inverter shown in the following figure, draw the gote driving pulses (showie,
times in mili second) for the four Iransisbors in order to obtain the following output waveforms
a)] A 50 Hz frequency with the maximum miagnitude.
bp A B0 He frequency with T0.71% of the maximurm magnitude,
c} Thee weaveform of a) delayed by 120°
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8- Explain in details your role in the progress of yvour course project {soft and hard).

(End of questions)
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The curves could be attached to the answer sheet.
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With our best wishes
Khaled H. Ibrahiem
Ahmed 0. M. lbrahiem
26-1-2016
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