Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering Semester —V Examination Dec’11- Jan’12

Subject code: 352403 Date: 26/12/2011
Subject Name: Power Electronics Circuits

Time: 10.30 am - 01.00 pm Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. English version is considered Authentic.

Q.1 (@) For 1-phase half wave controlled rectifier circuit with R-L load (without
Freewheeling Diode) draw circuit diagram, various wave forms. Assume
a=30".

(b) Give the classifications of AC-to-DC Converters and discuss it’s basic
principle in brief.

Q.2 (@) Forasingle phase semi converter with R-load, Derive
Vo = w For the same semi converter if supply voltage is 220V,
50Hz, and load-R=2.5Q) connected then calculate average output voltage,

average load current for a=60".

(b) For a 1-® full wave controlled rectifier with R-L-E load (without
Freewheeling Diode) draw circuit diagram and waveforms. Also state two
equations for firing angle o, and Omax.

OR
(b)  For asingle phase full wave converter with R-L-load, Derive
Vo = mlcosamcosh) 4 draw waveforms. Also comment on which

i

parameter, /5 depends?

Q.3 (@) The resistance of a heating element of a 230V,5.3kW resistance furnace is
10Q.Find-(1)the duty ratio for 50%input power using integral cycle
control (2) the duty ratio for 50% rated voltage using integral cycle
control (3) Power factor at above conditions.

(b) Draw single phase-to-single-phase step-down cyclo-converter circuit
diagram and explain it in detail.
OR
Q.3 (@) What do you mean by ON-OFF or Integral cycle control?draw proper
circuit for Integral cycle control along with waveforms.

(b) For a 3-® half controlled rectifier with R-load draw circuit diagram and
waveform for a=30".

Q.4 (@) What is the principle of Chopper? Give the classification of chopper with
circuit and quadrant of operations.
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For a electronic TAP changers draw (1) conventional circuit (2) power
electronics circuit (3) waveforms.

OR
Give the difference between Voltage source inverter & current source
inverter with suitable applications and comment which one is more
suitable as per your opinion and why?

What is PWM? Discuss SPWM Inverter in detail.

For a 3-phase bridge inverter circuit(star connected R-Load only) with
180’mode  of  operation  draw  various  waveforms like
igl,ig2,1g3,1g4,1g5,i1g6,Vs,Van,Vbn,Vab.

For a 1-® full bridge inverter with R-L load draw circuit diagram and
waveforms. Also show the status of each conducting switches.

OR
Explain control scheme of series RLC resonant converters.

Write short note on three phases to single phase cyclo-converter.
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1-3% 6l% Acl 52165 AsestaAR UBe (gledll@ol slalls adR) ¥ % R-
L-Als WA saAses 8 Aol AlSe stauoud wal Aasl €. udl
a=30° 2.

AL ol Sl §c@R of adllsWL (classification) A Wl Aol YOG
Aluic (principle) Al 25 HL AHLA.

1-3% gt Al 52 UlEe 3 B R-AS U s9lses B.detll W Vo=
ImAreos® ot cldl Al UBe ol A Bolye 1A ARE 220V,
50Hz, &la Aol Als R=2.5Q &lA dl a=60" Hle A% wGeye
AR, W% AB2aY2e $22 ol 2Rl 5.

1-3% $ct Ad 52lcs AseslAR AUlBe 3 B R-L-E Als(gledllAal stls
AOR) WA sAses B Aol Uz stauUH U Ads ERL WA-
U AR WA tyin KU e ol Y2 AL

YL
1-3% et Ao 5@ AlB2 3 B R-LAS UA sases B, dotl HI2 Vo
= el Yo el wal Aaf] ERL WA-W Aol WR
slle 5A 3 g R 53 WR{leR waleelR ©?
230V, 5.3kW 92 galal oll &lélol AcllHe ol w2 10Q 8. Al
oA ol oWl $A.(1)50% Belye WdR M2 8oldlod UASH

st Al Aol sy2l R (2)50% Ws Al HIR 8otdlaucd
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Aase st Al Aol syl A (3) GuR ofl o ARAl M2
waR ¥seR 2l
1-0 to 1-® RU-51Get ALRSAL 522 AFe ERl AU Aoj UYL

aglet 3.
YL
Ulot-ullg WUl B3lod AASA S AWeA 9? Bdlad uasH

sl UlSe Hie A0 ASe wa Aa-5l €L

3-3% 8ls A 52165 AR UEe 3 B R-AUS WA saAses B Aoll
Uz stauaUH A AdF (0=30°) HE2 ERL.

AUR ol RUA 9 B? AUR of ad(ls0 (classification) Aol UlSe
U Aol salse 3g A UR AL AU 53U

A AsH 2U YR HR2 (1) sdaletct UEe (2) W sasglAsu
Uz (3) Ac-50 €L

2Yq|
AloA GELERWL gl clcey A BocreR Wal 522 U o2 ol

dstad Avll Aol wl dRd WYl 53 BocdReR MR Hcl Yol dy
Al & ol 5 ? A AHal

[QsuleAH (PWM)AA 9? USAASSH (U501, MM (SPWM)
BoclR2R ([ARcllR ML AU AL

3-3% (G BocReR UB2(RR 5ARS R-Load M2 $5c) ol 180°
(3afl) As ot QURAA 2 Bz W wel-oel Ac-5 U 3
igl,ig2,1g3,1g4,1g5,ig6,Vs,Van,Vbn,Vab L.

1-0 gt ofly Boa2? U2 (R-L-Load M2 $5cl) HIZ (B2 ual
el-€l Ac-§l ERLAUA-UA €35 5055301 [l ol wlldl

galdal.
Y4l
A3 RLC %loie U of culet 3.

3-0-to-1-® ARSAL $AR UR 5ol AUl
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