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o a NEW SCHEME -

' Eeg.Hu.|1| HEREREN
, Fourth Semester B.E. Degree Examination, January/February 2006
EC/TE/BM/ML/EESIT
Power Electronics
] Time: 3 hri.) v Marks : 100

Mobe: 1. Answer any FIVE full questions from the following.

2, AN queshons carry aequal marks
3. Jusilty any azzuemplons modes.

1. (@ What i a power converfer 7 Lt the differant types of power convertars and
menfion helr conversion funchions. & Marks)

by What ore the peipheral effects of power electronic cirguils 7 What gre the remedies
for them % (5 Marks)

{c) The thyristor shown in the circult of Fig . 1{c) s figgered by o dc signal appiead o

) the gote, Calculats i) the average value of curent 1, i) power o35 in the resistor,
(8 Marks)
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2. (@) The dngle phose full converter shawn in fig 8. 2(a) s cperating from a 120V, 50H =
supply and provides an average lood curent of 54 ot a delay angle of o = 300,
If the rippée content of the lood curent is negligitle, calculate

i} dclood voltage ond do oufput power

i the quantiies mentioned n () il o feewhealing diede is connectad across
tha output for the some leod resistance and deloy angle and

m the dc load voltoge and curent if thyrstor Ty is open circuited. Assume same
load resistance and fiing angle and a freewhasaling diode acrass the lood.
{10 Marks)
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b} Drow the circult diagram of a single phose dual converter with RL load.  Sketch

3. (o)
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the wiavaloms of inpul valtoge, output voltage of converter 1, output veltoge of
converlar 2 ond volage across the crouloting inductor, Assume o = G0%. Mantion
any twe advontoges of clriculating curent mode of oparation of dual Convartars.

{10 Marksh
Explain how antbateation base cantrol impaoves tha switching parformonce of g
BT, {& Marks)

\With the help of switching wavelonms expicin the swifching imes of o power MOSFET.
{7 Mexks)

A MOISFET is operated as o chopper switch at a frequancy of fi = EQkH=z The
circult amangament ks shown in fig & 3(c) The de inpul veltage of the choppear s
Ve = 30V and the lood curment iz I = 404. The gwitching firmes ara . = Glns
ancd if = 2hns,

Determing the values of ih La™ i) T 1) Hg for eritically domped cordition and

W Ry il peak discharge current is brnifed to 5% of locd cument. {7 Marks)
|, bt "
-+ Le L-
|4
Dom
L
Vs
Ty
Rg \
+ Ps
-V - Vg

Distinguish between :
i Lotching curent and holding current of o thyrstos

i Converter grade and Inverter grade hyristors. {4 Marks}

Dafing fum -off fime of fhyristor and mention any two focions that affect it
(3 Maorks)

Ten thyristors are used In o sting to withstond o do voltoge of Ve = 15&V.
Tre maximurn leakage curent and recovery charge differences of fﬁ'ﬂlﬁbﬁ CIres
10m 4 and 150pC espectively. Bach thynstor has o voltage sharing resistance of
R = 56k0 ond copacitonee of O = (L5pF, Determineg

i3 the maximurn steady state voltage sharing Vi g{ masz).
il the stecdy state voltage derating factar,
iy ihe maximem ransient voltage shanng Vol mas ) and

iy The transient voltage derafing factor. (8 Marks)
Briasfly expbain RC figgering circult for full wave control (5 Meitks)
What do you mean by commutation 7 What are the conditions o be sorfisfied for
commutation of a thyristor 7 (4 Marks)

Condd... 3
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i) In figy & 8(k) the initial copacitar voitoge Vy = 500V, copocitance ¢ = 25uF and

inductance [ = [0pfl. Dotermnine the PpRak value of resonont curent ana il
conduction fime of thyristar T;. Dedive the expressions usao, & Marks)

&) With the help of a neat cireut diogram and relevant wWIVEIDIME explain tha

aperation of o complarmantary commutation Circiurt, 8 Marka)

6. (@) Mention the advantages ond disadvantages of on-off cantrol method of ac voltage

Contred., (3 Marks)

{®) Asinge phase full wove ac valtoge controller Lising hwe thyristors in anfiparallal hios

a rasistive food of B = 1.50 and the Input vottage is 120 (rmas), S0H 2. F the
detired oulput power & Py, = 4,535 W determine '

i) the deloy angles of the thyristors T and T,

iiy the rms autput voltage ond cutput curant,

iii) the Input power foctor, PR ang

) the rms cument of each theyristor, {17 Mawks)

ed Explain why shert duration single gale puksaes are not suitable for triggering thyrstars

in o full wenee acvoltage controder with riuctive loads, 06 Marfks)

7. (@) With the help of o naat Clrcult diogeam explain the princicle of working of o step -

down chopper. & Marks)

®) Inastep - down chopper, the source voltage s 220V de, The load circyt poramaters

and = 105t and L = 5mH. if the chopper is operating ot a fegquency of 200H =
and the ONAOFF rettio of the chopper is 2 © 1 colculate

b the cverage load CLmEnt,

iy fhe maximum and mirimurm values of instantanacyus lood cumrant under staadhy
state conditions, 7 Marks)

{c} Exploin how the pinciple of step-up chopper con be uted fo transfar ervargy from

a lew voltage de source to o high voltage de source, (7 Merks)

& (o) Asingle phase ful Bridge inverter has o resistve load of | — 108t ond the de inpst

voltage 2 Vy = 2207, Colculate i} the: rms output volfoge at the fundarmenta
frequency, 1, i) the Qversge rms and peak curents of sach trancitor switch,

m) fher output power, Fy and v} the peok off-stats voitege of each transistor, L’flﬁ
(6 Marks)

®) Ovorws the circuit diagram of g three phase bidge invertar with WYES Conneshed

resiiive load, Sketch the gating signoks and ling 1o line output voltoges for 1800
conduction oparation. 7 Marks)

(e} With the help of neat wovefonms explain the RrNCiple of multiple pulse width

mcdulation method of output voltage control in o single phase Invertar. Write the
expwession for the ms oLt {7 Marks)
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