50, will be treated as malpractice.

Important Note : 1. On completing 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

USN 1SEC73
Seventh Semester B.E. Degree Exammaﬁbn, Jan./Feb. 2023
Power Electromcs

Time: 3 hrs. “ -Max. Marks: 80
Note: Answer any FIVE full questions, c&bosf?ig ONE full question from each module.
, odule-1 A
1 a. List the classification of power rters. Explain in brlef wrth relevant circuit diagram and
waveforms. Wy (08 Marks)
b. Compare power BJTs with po er MOSFETS , (08 Marks)
i OR
2 a. With the help of a neat.block diagram, explain the.functional elements of power electronics
system. (06 Marks)
b. Sketch and explam sw1tch1ng behavior of power MOSFET. (06 Marks)
c. A bipolar transistor is operated as a chopper switch at a frequency of f; = 10kHz. The DC
voltage of chopper 1S Vs = 220V and the load current is IL = 100A. VCE(SM) = OV The
dv/dt respectlvely
3 a. With a neat sketch d
anode current. (08 Marks)
b. Design UJT triggering circuit for SCR.4 fymp= 0 6, Ip = 10pA, Vy =2V,
Iy = 10mA. The- frequency of osc1llat1on is 100Hz. The! tnggermg pulse width should be
50pusec. iy s (08 Marks)
e OR =
4 a. With neat sketch, explain the turn on and turn-off characterlstlcs of SCR. (06 Marks)
b. 1 ate the conduction’ txm@ of SCR and peak SCR current that flows in the circuit

un
)

employmg series resonant’ commutatlon (self commutation or class A commutation). If the

.Supply voltage is 300V, C=1pf L= SmH, Ry = 100Q. Assume the circuit initially relaxed.
(06 Marks)

Drfferentrate betwe%n natural and forced commutatlon (04 Marks)

With the® hel of a neat circu *‘dlagram describe the operation of a single phase fully
controlled rectrﬁer with RL load. Sketch the associated waveforms. Derive expression for
average output voltage._ (08 Marks)
An AC voltage controller*z as 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:
1) The RMS output Voltage ii) The output power factor  iii) The average and rms current
of thyristors. Derwe an expression of the rms output voltage and average and rms thyristor
current. e (08 Marks)
+ 1of2




, ‘W1th a neat circuit dlagram explain the operation of a CSI (Current Source Inverter).

1SEC73

OR
A single phase semiconverter is operated from 120V, 5@112 supply The load resistance is
10Q. If the average output voltage is 25% of the max1mum p0351ble average output voltage,
determine: i) Firing angle ii) rms and average ogtput current  iii) rms and average
thyristor current. o ® (08 Marks)
With the help of suitable circuit d1agram and, relevant waveforms, explain the operation of

'''''''''

bidirectional AC voltage controller using phgse ¢ontrol. Also derlve an expressmn for rms

output voltage. ) (08 Marks)
Moﬁule-4
With a neat circuit diagram, expla%} the operation of buck-boost regulator. (08 Marks)

For the stepdown chopper having s‘ist1ve load derive the expressmn for the following:
i)  Average output voltage
i)  Rms output voltage
iii)  Chopper efficiency. «
iv)  Effective input resistance of chopper.

,,,,,,

(08 Marks)

OR

.W

thyristor is ZOOpsec compute ot gy
1) Chopgef, frequency ‘

i) operat1ons find new output voltage.
; : (06 Marks)
W1th a neat circuit diagram and:rv 1n class D chopper operation.
(06 Marks)

A buck regulator has an mput voltage of Vg = 12V“ he required a '”‘l“age output voltage is
V. = 5V at R = 500Qand the peak to peﬁk output ripple voltage is limited to 0.8A,
determine: 1) The duty cycle ‘K’ 11) The filter inductance ‘L’ and the filter
capacitance ‘C’. @ (04 Marks)

sw1tch, What are the d1ffe nces Ybetween AC and DC switches? (08 Marks)
OR’”‘

(06 Marks)

A single phase lialf brldge inverter has a resistive load of 2Q. The dc supply is 24V

calculate: 1) RMS output voltage at ﬁmdamental frequency ii) Output power iii) Average

and peak load current. v (04 Marks)
Draw the schematic of a photovoltalc relay and brleﬂy explain its operation. Mention its
advantages and over electromechanical relays. (06 Marks)

% % % ok %
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