Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering Semester —IV Examination Dec. - 2011

Subject code: 342401 Date: 07/12/2011
Subject Name: Elements of Power Electronics

Time: 10.30 am — 1.00 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 (@) Give the difference between Thyristor and Transistor.

(b) List the different modes of operation of a thyristor and with the help of its
static V-1 characteristics explain “reverse blocking mode” of operation in
brief.

Q.2

(@) List various triggering methods of SCR and discuss GATE triggering
method in detail.

(b) Draw and explain the equivalent circuit and V-1 Characteristics of the UJT in

detail.
OR
(b) Describe the working of UJT relaxation oscillator with circuit and
waveforms.

Q.3 (@) The latching current (50mA) of a thyristor circuit connected in series with
voltage source of Vs=100V, Resistor R=20Q, Inductor L=0.5 Henry is
50mA.The duration of firing pulse is 50us.Will the thyristor get fired?

(b)  What do you mean by commutation of SCR? Discuss class-B commutation
in detail.
OR
Q.3 (@) What are the basic conditions to turn-off a conducting SCR? Discuss class-
C commutation in detail.
(b) For a series connected Diode, DC Voltage source Vs with LC-load circuit,

— Sim Wt
derive i(t):VSJ: and V(t)=Vs(1-cos Ewt) 1  Also support the above
equation with waveforms.
Q4
(@) Explain series operation of three SCRs connected in series.
b Vm
) Derive Vo = Em + cosa) for a 1-phase half controlled rectifier with R-
Load. Also draw related waveforms.
OR
Q.4 (a) Explain parallel operation of three SCRs connected in parallel.
(b) Draw circuit diagram, waveforms for a 1-phase full controlled rectifier with
R-Load.
Q.5
(a) Explain Gate turn off thyristor (GTO) in detail.
(b)  Explain power MOSFET in detail
OR
Q.5 (@) Draw and explain the 1- phase ac controller using DIAC-TRIAC.
(b)  What do you mean by power electronics? Give brief introduction about

thyristor family and make a list of it’s applications in power electronics.
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Thyristor wal Transistor oll adstad UL

“  Thyristor oll YEL-YEL HIS oll WUt [ 2EL cotlcl WA RES V-1

3252R%s (A Hee (@ “Iad ocllFol Ws” of 25 HL aWlat 53, .

Thyristor ol %€l-a€l a1Rol Ugcll @ el walldl U A2 RouRal ugdl
25 HL of culet s

UIT oll equivalent (MMIdR) USle wal REs V-1 352R% €1 Ua Ao

cllet 53
Yl
UJT Relaxation Oscillator of 42 el Aagll A aglet 5.

As Y3y usle U A ARy Vs = 100Volt ofl A3 HL Resistor R=202,
Inductor L=0.5 Henry A3 B.%UR Thyristor all a@i)l $2  50mA ol
slAZoL UL ol AH2L 50 ps O.cAl 9 Thyristor UG (on) UA?

SCR o 8l1j22let We@ 9? Class-B SUj22let (A (Aot AUl 3.

2l
5055819l SCR o 2ol 3llg (olotl) sclloll Wl [ 2ARAL 587 Class-C 5132J220t (A

Qo uul s
3y saAses usle ul A3 SRS, AR A Wl RL-As @ Sz w2

C 3 .
Alolld 5 3 i(t)=VsJ; st AUA V(t)=Vs(l-cos EwH)T GUR ol Yol ot dal
sl (A amenal.

3oy 1L A3t QL SCR oll A(S2 (series connection of SCR) of cllet $3.

+ cosa)

V'm
1-3% 6ls $2les AR ML R- AlS M2 Vo= 27 & Yo dARA Aol

%33l Aasl €12

AYL
WAA HL A3A 2.l SCR oll US2 (parallel connection of SCR) of <ol 5.

1-3% et 52165 AsLLAR ML R- Als M2 uSe stauaun, dagid Rl

e 2ol Ag ARAIRAGTO) of AYul cdlat s3.

“ Power MOSFET of 3yl aglet s3.

wYdl
DIAC-TRIAC sl @old ¥ AC 53R ofl Bgcll EIR Ao Aof clllet 53,

R 8as2llasd (A N g A1l 91?7 e [ 30A@A @A gs 1 dvll
UA UWR 8AsASU HIZ Aol GUI(lcAL (A gl wotical.
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