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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (NEW) - EXAMINATION — Winter-2024

Subject Code: 4346404 Date: 30-11-2024
Subject Name: Power Electronics
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:
1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of simple calculators and non-programmable scientific calculators are permitted
5. English version is authentic.

Marks
Q.1 (a) Write full name of devices shown below and draw its symbol. 03
(1) MOSFET (2) MCT (3) GTO

Ustl (M) wIE (SAled ¢l yRleM qul Rrodd €21, (1) Hlde (2) AHR12] (3) @ elwl 03
(b) Draw and explain structure of IGBT. 04

(W) IGBT o Mid[Rs 6itlRL £12) W YUl oY

(c) Explain the working of SCR using two transistor analogy. 07

(5) QA 2llye Welldl) «) GUALL 531 SCR of 51 AHos1d. 09

OR

(c) State different methods of mounting of SCR and explain any two. 07

(5) SCRAHIG 5dlefl Il Uil A 516URL A Il AHed. 09

Q.2 (a) Compare single phase and three phase rectifiers. 03

ust2 (M) Ridd 3o wal ol 3o Ases1UR ofl A IHE 520, 03
(b)  Define (1) SUF (2) rectification efficiency (3) PIV (4) ripple factor. 04

(W) vl W) (1) RAYAs (2) 3s(2(s52ed NsRiUcRil (3) lwisdl (4) Rud oy

(© Eis;in three phase full wave uncontrolled rectifier with necessary waveforms. 07

(5) ol 385 §6 Ad Is2ls1A eI (52 SIAUM dell Ad gl 18 o). 09

OR

Q.2 (a) Explain Effect of transformer reactance on Rectifier circuit. 03

g2 ) AUsesiaR Alse Ui 2leslHR R see ofl 1R L. 03
(b)  Write advantages of polyphase rectifier circuit over single phase rectifier 04

(@) WNdlds Aseslu Ulde o1l [Ridl 3% 52 s1UR ofl YRUIHEI Hi s1UeL % LLd). oY

(c) Explain three phase half wave uncontrolled rectifier with the help of circuit diagram and 07

wave form.

(5) el 36% c1sAd IsSLs1U s3] U5 SIUAM dell daslH 418 uuesd). 09

Q.3 (a) Draw the circuit and waveforms for Class B chopper. 03
Ual3 ()  SElU B AR HIR eIl dlEe dulddslH €12\, 03

(b) Inathree-phase half wave rectifier a transformer of 440/340V line voltage ratio is used. 04
The load resistance is 15Q. Neglecting the reactance of the transformer and the voltage
drop in diode, calculate following (1) load voltage (2) load current (3) average current
per diode (4) PIV of each diode.

(W) el-36% elsAd AsesiU Ulde Hi WS 4407340 dlc dloo dle2oy o) JRNA Hldd oY
214512 GUAAL Hi dlad 8. %) 150 ofl 1Y Y1) Ade €S 43 9136 Sl
dl (1) 415 dI% (2) dlS 522 (3) WA 522 UR SIULS (4) YRS SIILS o Ylx1eyd]
221 2014, A 2leusHR ol T 520 el SIALS «i) IR SIU el [Scld AR,

(© Exprlain Morgan’s chopper with necessary circuit and waveforms. 07
(5)  Hlolel AU eI] AlEe daul daslH 118 duendl. 09
OR
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Q.3 (a) Write application of chopper. 03

Usl3 (1) AR el GuAl dull. 03
(b)  Explain single phase half wave-controlled rectifier circuit with necessary waveforms. 04
(o)  Ride 3o sls dd 5215 352151 Al52 dell e ddslH 18 uued). oY
(c) Explain Jones Chopper with necessary circuit and waveforms. 07
(5) %l AIUR x| AlEe daul daslH 118 uuesd). 09

Q.4 (a) A step-up chopper takes 25V input dc voltage and convert it to 125V as a dc output 03
voltage. Calculate duty cycle.

Ust4 (M) WS RU WU YR A 25 dle2 Sl ety Ui Hiudl d #H162ye Ui 125 dle2 Slfl 03
_Y[dR 53 8 dl AL AR «il Y21 Al sd AL

(b)  Explain single phase full bridge inverter with circuit and waveforms. 04
() R4 38% 56 (6408 Beldd Al5e deul dd sl A18 yuexdl. oY
() Explain 1l-phase to 1-phase step up type bridge cyclo converter with necessary 07
waveforms.
(5) Ridg38es 2 [Rold 36% (6o USIR of U Y AAsElsed e UEe dulddslH Ay 09
Ul
OR

Q.4 (a) A step-down chopper takes 100V input dc voltage and convert it to 50V as a dc output 03
voltage. Calculate duty cycle.

Ust4a () WS U SIGe U o 100 dle SIl Felye Ui wudl d #4162y Hi 50 dle2 Sl 03
Y[R 53 O ol AL AR ol SY21 AL sE AR,

(b)  Explain working principle of inverter. 04
)  8eldR el sIA[Regid YHedl. oY
(c) Explain 1-phase to 1-phase step down type bridge cyclo converter with necessary 07
waveforms.

(5) [Riog 3852 2 [Ridle 36% (6o USIR of U SIGel UIUSEISde UlEe daul dasld o9

U1 yHodl,
Q5 (a) Write down applications of inverter. 03
Ual5 () 8eld ¢l GUALN quil. 03
(b)  Explain single phase series Inverter with necessary waveforms. 04
@) Ridd 389 [ey se1dé A5 deut da gl 18l yuomdl. oy
(c) Explain single phase parallel Inverter with necessary waveforms. 07
(5) [(Rord 385 W6 peid e UlEe deul ddslH 118 uuestd). 09

OR

Q.5 (a) Giveclassification of inverter. 03
USR5 (W) 9eldeR of ad(ls2e el 03
(b)  Write advantage and disadvantages of Pulse Width Modulation. 04
(W) U (A5 H1SYALle oil LUl dell A§IULl dull. oY

(c) Explain different methods of PWM (pulse width modulation) control for the voltage 07
control of inverter.
(5) ©elde ¢l dlee 5216 HI2 PWM il %€l el Tl AHmdl. 09
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