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PCEL 4301

Fifth Semester Examination — 2012
POWER ELECTRONICS

Full Marks —70

Time : 3Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(a)
(b)
(c)
(d)

(e)

Give the schematic and equivalent circuit of p-channel MCT.
What is over drive of power BJT? Why is it not desirable ?
Can you achieve zero degree firing angle fora SCR ? Justify.

Draw the voltage wave form across any SCR in case of a single phase full
wave fully controlled center tap type rectifier feeding R load if the primary
supply voltage is 100V rms and primary to secondary turn ratiois 1:2.

A single phase fully controlled rectifier has 200 sin (314t) as input supply
voltage and resistor R as load. What will be the average output voltage for
firing angle of 30° for this rectifier ?

What are the advantages of Space Vector Modulation over SinPWM as .

applied to inverters ?

What is the advantage of bipolar switching over unipolar switching in SPWM
control strategy as applied to inverters ?
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(h) What are the advantages of Cuk converter over Buck-Boost converter ?

() What are the advantages of operating flyback switching regulator in

discontinuous mode over its operation in continuous mode ?
() Whatis trickle charge setting in a battery charger ? Why is it necessary ?
2. (a) Discuss the turnonand turn off characteristics of power MOFFET. 5

(b) Whatis the totempole configuration of base drive circuit of BJT ? In which

mode the transistors in totempole configuration operate ? : 5

3. (a) Howis SCR protected against ‘dv/dt’ and ‘di/dt’ ? Explain with relevant

circuit diagram. 5
(b) Whatis second breakdown of BJT? What is the protection for it”? 5

4. (a) Giveacomparison between single phase full converter and single phase
semi converter with regards to displacement factor, distortion factor
and input power factor presenting relevant waveforms and mathematical

expression. 5

(b) Athree phase full converter fed from a three phase, 400V, 50 Hz ac source
is connected to load R =10Q, E = 350V and large inductance so that
output current is ripple free. Determine the power delivered to load and

input power factor for firing angle of 30°. 5

5. (a) Asingle phase 220V, 1 kW electric room heater is connected across 220V,
50 Hz ac supply through a triac. For a firing delay angle of 90°, calculate
the power dissipated by the heater element. > 5

(b) What are the advantages of ac voltage controller with PWM control
technique ? 5

6. (a) Derive the expression for the peak to peak ripple in the output voltage of
Buck Regulator. 5
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(b) A Boost regulator shown in Figure 6.1 has an input voltage Vg =5V. The
average outputvoltage V=15V and the average load current | = 0.5A.
The switching frequency is 25 kHz. If L=150 uH and C=220 uF, determine

(i) peak current of inductor

(i) ripple voltage of filter capacitor. 5
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Figure : 6.1

7. (a) Explainthe 180°conduction scheme of a three phase voltage source inverter

with relevant circuit diagram and wave forms. 5

(b) Wibth appropriate power circuit diagram and relevant wave forms discuss

the working principle of zero voltage switching resonant inverter. 5

8. Write short notes on any two: 5x2

(a) Reverse Conducting Thyristor (RCT)

(b) Three phase PWM Rectifier

(c) Push PuliConverter
(d)

d) Static VAR Compensator.
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