DR. OZGUR USTUN 23.11.2012

INDUSTRIAL APPLICATIONS OF POWER ELECTRONICS
2012 - 2013 FALL
MIDTERM EXAM

QUESTIONS

1.  Some concepts which are related with SMPS circuits are given. Briefly explain “PWM”,
“duty cycle”, “switching frequency”, “CCM”, “DCM”, “output voltage ripple” and “inductor
volt-second balance”.

2. What is magnetically coupled SMPS? What is the purpose of these circuits? Briefly explain
the magnetizing inductor phenomena and indicate the importance of magnetizing inductor for
a flyback converter.

3. Sketch the circuit schema of the boost converter and explain the operation principle. Sketch
sub-circuits for CCM operation, and develop the expressions for voltage conversion ratio,
peak inductor current and average switch current.

4.  Boost converter is convenient for photovoltaic applications. A resistive load of 15Q is
supplied by a CCM operating boost converter whose input source is a photovoltaic module
with 45V and SA. Switching frequency of the converter is 75kHz.

a.  Assuming the ideal conditions, calculate the power this converter.

b.  Calculate the output voltage and required duty cycle.

c.  Calculate the inductor value for 0,25A peak-to-peak inductor current.

d.  Plot the capacitor current and find the output voltage ripple for 150uF capacitor value.

5. An electronic circuit which operates at 5V and draws a current of 10A is supplied by a 12V
battery through a buck converter. The converter is wanted to be operate at DCM. Switching
frequency of the converter is given as 35kHz.

a.  What is the critical inductor value for this converter?
b.  Select an inductor value and calculate duty cycle.
c.  Plot the capacitor current and calculate the capacitor value to obtain Av,= 0,025V.

6. A forward converter with tertiary winding is supplied by 20V source and a 10Q resistive load
is given. Turns ratio of the transformer is N1/N»/N;3 = 3/13/1. Magnetizing inductor is 10mH.
a.  Sketch the principal circuit schema and indicate the importance of magnetizing inductor

and the tertiary winding.
b.  What is the maximum duty cycle of this converter? Find the output voltage for D,x.
Calculate the maximum and minimum filter inductor current for L = 330pH.

d.  Plot the magnetizing inductor current and input current of the converter.

GOOD LUCK!!




















