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Power Electronics

Time : Three Hours
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Note: i) Attempt any five questions.
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i1) All questions carry equal marks.
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iii}In case of any doubt or dispute the English version
question should be treated as final.
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1. a) Explainthe two transistor analogy of SCR with equivalent

circuit and give three applications. 7
TH@E Wik BRI SCR & 3 TR ARGE 1 T
3R &5 argmai )

b) Explain the operation of IGBT with VI and switching
charactenstics. 7
v1 3k feafm fAadearsi & 91 IGBT & Harer &6l arsn
Ead
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Draw and explain the necessity of static and dynamic
equalizing circuit for series connected SCR'S? De‘riva
relations used for determining the values of shunt resistor
R and capacitor C in this circuit. 7

si@en @ 9% SCR & fore fRr ik irefier T wfdhe
£ sraegsar B g N iR Wl 39 "idhe § g
YReR R 3k FRvex ¢ & o FuiRa A & forg sazm
v S @t HEy TTH R

Derive the output voltage and current expressions for
firing angle of 45 degrees. 7

45 ftft & wrafin oy & 17 sreye diees IR FeaT
srftreafda ww o)

Explain the operation of single phase fully controlled
converter with RL load. ' 7
RL &I & WY QaeT 9=o7 Quia: FrRifEa emady & dared
&Y =g TR

Explain the effect of source impedance on the
performance of single phase fully controlled bridge

converter. T
wher R gofa: FEfa e aredy & o ) Wl
uferann & w3 6 @rE HRi

A three phase fully controlled bridge converter is
connected to three phase ac supply of 400V, 50Hz and
operates with a firing angle o0 = /4. The load current is
maintained constant at 10A and the load voltage is 360V,
compute: } 7
i} Source inductance Ls

i1) Load resistance R

iii) Overlapangle,
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e ot a=or guia: PRI T ##1ack 400V, 50Hz &t
avor gt ol | 31 8 3R Bl BT o= /4 & ey
Henfora gr &1 &g ane DI 10A W fRR F10 /@71 71ar &
IR 18 I 360V &,
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Explain the operation of single pulse modulation of
inverter with neat diagram. 7

4R & 1T 9o A1 & HIIH ! e 3 & |
AR

Describe the operation of 3-phase bridge inverter circuit
diagram with resistive load in 120° conduction mode. 7

120° 91 91 F ufoRiud AR & |1 3-ax07 st 5=
|iPe aRE & FAed &1 qui FR|

3-phase bridge inverter is fed from a d.c. source of
200 V. If the load is star-connected of 10£2/phase
resistance, Estimate the RMS load current and load power
(in watt) if it is operated in 120° conduction mode. 7

3-051 fort ok @ . | g ot sl 21 200V @

iy A 10QAR RRY ¥ RS B,

RMS &g i 3R A8 arer (are F) T SFEE gy
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Write short notes on : - 7
i) Jones chopper

ii) Curmrent limit control of dc-de converter

i) W R

i) dc-dc TIIEI T TAFA AT Frizor
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b) A dcon-offchopper operating at 1 kHz and duty cycle of

10% is supplied from a 200V source, If the load
inductance is 10 mH and resistance 100, Compute the
maximum and minimum circuit in the load, 7

1 faeiiedst W e 91 3R 10% & ader = T O
-3 AR HY YRS 200V FT A B =ft &1 3l ww
e 10 mH 3R ARy 10Q &1 &is ¥ siftrean ik
<[ Afehe i Mo

a) Derive an expression for rms value of output voltage of
single phase bridge type ac voltage controller. 7
THe TRV 3T R ac dleest s & sirseye aiedw
rms 7 & o v arfieafaa we o=

b) Draw the circuit of single phase voltage controller with
anti-parallel connection of two thyristors and an R-L load.
Explain its working,. Sketch load voltage and load current
waveforms. Derive an expression for output voltage. 7
2 UTEREER 3R U@ R-L T1S & G -AqHIaR Fa9H & |l
Uhel ORI dlees (Aasen o |ithe 99120 S orinvned
HHATEA| IS dicc ol Thd 9N 3R aaH aan o as Rl
SMITYe e & fom wahs sifHeafds aH &=

Write short notes on any three: 14

a) AC voltage controllers

b) Harmonics and their reduction

c¢) GTO and its VI characteristics

d) Forced commutation technique of thyristor

o1 =1 R fee Aey formd:

) AC e FaEs
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