Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Seventh Semester B.E. Degree Exa%n;natlon, Jan./Feb. 2021
Power Electromcs

Max. Marks: 100

Note: Answer any FIVE full questlops, 3fxoosmg ONE full questton from each module.
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%%Module- &)
Draw the symbols and the V-I@%aractenstws of the followmg power semiconductor devices:
(i) Diode  (ii) Thyristor{SCR (111) SITH (1\6@TO (v) TRIAC (10 Marks)
Explain peripheral effe@ts f power electronic components and equipment, mention how to
eliminate them. : (06 Marks)
List out different applications of power electronic system. (04 Marks)

OR
Explain the important characteristic features of power transistors and discuss different
operating ranges of power BJT with the did of output and transfer characteristic. (10 Marks)

Illustrafe the’switching charactenstit% of power MOSFET \%t@ necessary waveforms.
. (10 Marks)

Describe modes of operatﬁm’“of SCR with a neat V—I characterlstlc , (10 Marks)
Develop two transistor model and derive an “expression for anode Current in terms of
(10 Marks)

“OR~
Ilustrate with‘neat diagrams and Waveforms the operatlon “of UIT triggering circuit for
SCR. & (10 Marks)

Q@“ Ww&%ﬁv
L

Estlmaté“*fﬁ% required parameter fo f“‘ ¥ Snubber circuit to ‘provide %— protection to SCR used
{ ' 3 v“’ﬁ@%m Mﬁﬁ?

s maximum % of 60 V/Msec. the input line

to line voltage has pea;k value of 425 V and series inductance of 0.2 mH. (05 Marks)

/“Compare natural commutation and forced commutation. (05 Marks)

diode and ob (4in average Value of output Voltage (12 Marks)
A single phase full converl:eiuls operated from 120 V, 60 Hz supply. The load current with
an average value of I 1§ contmuous with negligible ripple current. If turn ON ratio of

"wf

transformer is umty with &elay angle o= —3~ Calculate:

(i) Harmonic Factor (HF) of input current

(1) Dlsplacement Factor (DF)

(iii) Supply Power Factor (PF) p (08 Marks)
A
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Illustrate with neat circuit diagram and wavefoms&&ﬂgg working principle of single phase AC
voltage controller using phase control. Obtain iw%é?agme value of output voltage for single
phase half wave controller. h ¥ (12 Marks)
A single phase half wave AC voltage contgoiicﬁi} has resistance load of R = 5Q and input
voltage Vs = 120 V, 60 Hz. The delay ang%eof thyristor is o = —735 , determine:

wam

(i) rms output voltage  (ii) input pq’%g&factor (ii1) average j&puf current (08 Marks)

A T Ay
%%%ﬁodule-4 G
Demonstrate the working pfinciple of step-down Chopper with RL load. Derive an
expression for average and rms value of load voltage. «_ ¢ (12 Marks)

A step up dc chopper hagﬁl %n input of 200 v and ag“*‘d@fput of 250 V. The blocking period

S

(Tof) in each cycle of épétation is 0.6 x 107 seconds:Find the period of conduction (Ton) in
BN ; p

each cycle. P (08 Marks)
N oR<"

Outline the :cfiﬁ@eﬁt performance parame%i%%f dc choppers. (06 Marks)

Describe elass,D chopper with neat diagram. (08 Marks)

Designhefilter components for bug k.convert which has an,input voltage of 12V and output
voltage.of 5V. The peak to peak ripple voltage is 20 mV,(and peak to peak ripple current of
inductor is limited to 0.8A. The switching frequency 1§&2f§wkHz (06 Marks)
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s Module-S ™,
With the help of circuit;diagram and waveforms; explain the working of single phase bridge
inverters. ~ Ral “ ° (12 Marks)
The single phase full bridge inverter witlif%stive load of R="24 Q and dc input voltage
Vs = 48V. Determiitie: e Ly
i) RMS ou&lﬁ%'c)ltage at the fundamental frequency -
ii) Output power LS A
iii) Peak current and average ¢urrent of each transistor (08 Marks)
Ay Y4 Lo 7
& 4% %;f‘:m ‘ 7 OR ‘ v
Outline various performance parameters used for inverters. Compare Current Source
/mf;}yerter (CSI) and Variable'DC link inverter, (10 Marks)
bﬁﬁ*ﬁiplain AC Switches (single phase) and Microelectronic Relays (MER) with neat diagram.
3 %Y & (10 Marks)
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