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Important Note : 1. On complgting your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Seventh Semester B.E. Degree Examination, Jan./Feb. 2023
Power Electronics

’ Max. Marks: 80

... Module-1 -
List the classification of power gf‘é)%@fters. Explain in brief,«\%it 'Televant circuit diagram and
waveforms. m{ﬁ wfg ‘ \ (08 Marks)
Compare power BJTs with fid%izmy{ﬁe? MOSFETs. (08 Marks)
& OR I e
With the help of a ne% block diagram, explain thefunctional elements of power electronics
system. e ™ e (06 Marks)
Sketch and explain switching behavior of,pii}imr MOSFET. (06 Marks)

A bipolar tranﬁs{;s%& is operated as a chd@b@?wswitch at a frequency of f; = 10kHz. The DC
voltage of:.chopper is Vs = 220V and the load current is I, = 100A. Vcgga = OV. The

.
o

switching ti;ﬁés are tg = 0; t = 3us and tr = 1.2us. Determine the values of 1) Ly i) C
iii) R\?Where L, is series snubber:element and Cs and“J;'_{fg shunt snubber to limit di/dt and
dv/dt respectively. W, (04 Marks)

o ™ Module-2.. -
With a neat sketch describe the two transistor, model of thyristor
anode current. Ny Ny, ° ¢ (08 Marks)
Design UJT triggering circuit for SCR. ‘Given —Vpp = ZOV,‘,ﬂﬁfuzs;— 0.6, Ip = 10pA, Vy =2V,
Iy = 10mA. The.frequency of oscillation*is 100Hz. Thewgriggering pulse width should be

50psec. V) (08 Marks)

e

i@‘ ) © : ;
and obtain expression for

v e o . Vf‘;{w:

o g OR ~
Withﬁafi@f%gtmsketch, explain ;ﬁ‘% turn-on and turn-off characteristics of SCR. (06 Marks)
Calculate the conduction “tin ¢ of SCR and peak SCR current that flows in the circuit

employing series resogﬁhf?%ﬁrmnutation (self commutation or class A commutation). If the

{supply voltage is 300V, C'= 1pf, L= 5%;1,‘;& = 100€. Assume the circuit initially relaxed.

(06 Marks)
(04 Marks)

PR | { +Module-3
With the help of a neat circuit”diagram describe the operation of a single phase fully
controlled rectifier with RL 1oad. Sketch the associated waveforms. Derive expression for

average output voltage. .. % " (08 Marks)

An AC voltage controﬂ&g,h%s a resistive load of R = 10Q and rms input voltage Vs = 120V,

50hz. The thyristor switch is on for n = 25 cycles and is off for m = 75 cycles. Determine:

i) The RMS output voltage i) The output power factor  iii) The average and rms current

of thyristors. Pe ive an expression of the rms output voltage and average and rms thyristor

current. \ (08 Marks)
y 1of2
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"%th a neat circuit di dg‘ram explain the operatlon of a CSI (Current Source Inverter).

1SEC73

OR
A single phase semiconverter is operated from 120V 50hz supply. The load resistance is
10Q. If the average output voltage is 25% of the maxnnu 1 possible average output voltage,
determine: i) Firing angle  ii) rms and average ouj;put current  iii) rms and average

thyristor current. , (08 Marks)
With the help of suitable circuit diagram and: relev“ant waveforms, explain the operation of

bidirectional AC voltage controller usmg phase “¢ontrol. Also derive an expression for rms
output voltage. [o (08 Marks)

With a neat circuit diagram, explam thé operation of buck-boost regulator. (08 Marks)
For the stepdown chopper havmg e istive load derive the eXf)’fessmn for the following:

1) Average output voltage * %,

ii)  Rms output voltage *
ili)  Chopper efficiency.

iv)  Effective input resistance of chopper. (08 Marks)
) OR

Input to the step up chopper is 200V. The output required is 600V. If the conducting time of

thyristor is 200psec compute &)

1) Chopper frequency

i) the pulse width is halved for; constant frequency operatlons find new output voltage.
o 4 (06 Marks)
With a'fieat circuit diagram and«gxelévant waveforms exﬁiam class D chopper operation.
% (06 Marks)

A buck regulator has an i %It voltage of Vg —’"‘12¥ The required average output voltage is
V. =5VatR= 500& the peak to pea 'output ripple voia;age is limited to 0.8A,
determine: i) The duty cycle ‘K’ 11) The filter inductance ‘L’ and the filter

capacitance ‘C’. (04 Marks)

With a neat cn'eult diagram and cleyant wave vant waveforms explam the operation of a full bridge

inverter with ‘R’ load. Derive an eipressmn for rms" oasﬁput voltage. (08 Marks)
With a“meat circuit dlagramﬁa and relevant waveforms explain single-phase thyristor AC

sw1tc» ‘What are the differences between AC and DC switches? (08 Marks)

(06 Marks)

A single phase ‘“half bridge mverte; has a resistive load of 2Q. The dc supply is 24V
calculate: 1)- % output voltage*a%ndamental frequency 1ii) Output power iii) Average

and peak load current. S/ (04 Marks)
Draw the schematic of a photovoltaic relay and briefly explain its operation. Mention its

il

advantages and over elect mechanical relays. (06 Marks)
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