Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Seventh Semester B.E. Degree Examlnau(m“@Dec.ZOIS/J an.2019
ﬁuﬂ»ﬁ”@&
Power Electroniﬁs
Time: 3 hrs. > % Max. Marks:100
Note: Answer any FI ull.questions, selectmg%’ N
at least TWO q%gti‘ims from each part;, Ny,
1 a. Sketch control characteristics of ﬁh@%@foeﬂowmg
i) Thyristor switch 3{&;{%@ ii) GTO switch s,
ii1) BJT switch £ iv) MOSFET sw1tch (08 Marks)
b. Explain briefly the following. ﬁéﬁ“wer electronic circuits; ~
1) AC-DC controlled recta;ﬁer i1) AC Vdaﬁ“?i?e controller
ii1) DC chopper % V) Inverfers (08 Marks)
c. Explain perlpheral effect w1th respect to power con?zerters (04 Marks)
2 a. Drawthe switching model of MOSFET afnd jexplain its switching characteristics. (08 Marks)
b. The beta {B) of bipolar transistor shown in Fig.Q2(b) varies from 12 to 75. The load
resmtance Rc=1.5Q. The dc supply voltage Vcc =40 V and the input voltage to the base
CIl’CLllt VB = 6V, if VCB(sat) =16V, VeE@ay = lwg@gev Rg = 0.7 Q. Determine:
1) Over drive factor ii) Foreed’ B 111) Power loss’; n tran51stor )
= ' (08 Marks)
c. Sketch the symbol and circuit o@lGBT as switch. Mentzon important features of IGBT.
. , (04 Marks)
3 a Explal two-transistor mcwclé“la of thyristor and hence derive anode current equation in terms
.of gate current, gain and 1eakage current. Awes (08 Marks)

Draw and explain synchrc)mzed uJT rela.xatlon oscillator circuit for turning on of SCR.
(08 Marks)

elrcult shown m“iﬁg Q3(c) has a latchmg current of 50 mA and is
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Fig.Q3(c) (04 Marks)
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With circuit diagram and waveforms explain the working* of 1 ¢-full converter with RLE
load. (08 Marks)

b. With neat circuit diagram and waveform explain the. work g of 1-¢ dual converter.
(08 Marks)

The single phase dual converter is operated ﬁ’g'/ 120V, 60 Hz supply and the load
resistance is R = 10 Q. The circulating inducta L, = 40 mH; delay angle o, = 60° and

oz = 120°. Calculate the peak circulating cdlﬁ;@rrent -and the peak current of converter 1.
&?@ Wy e (04 Marks)
o L,
PART - B e

Explain the workmg of 1mpulse conggnutatlon w1th neat 01rcu1t and!*‘*waveforms (08 Marks)

@

o

(08 Marks)

e

Explain ﬂﬁﬁxtemal pulse commutatlon w;th neat circuit diagram. (04 Marks)
L

roller. Derive expression for RMS
output voltage. el (08 Marks)
Explain with neat sketch and waveforms smgle phase C voltage comroller with RL load.
DCI'IVC expression for me " 2 ~ (08 Marks)
/e.ac voltage controlLer@has a resistive load of R = 10 Q and the input
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voltage is Vs = 120 V’N 60 Hz. The delay‘ angles of thyristors T; and T, are equal

oy

* 1ii) the average current of
(04 Marks)

a; = ap = o = m/2. Determine: i) Vormg " i) input P
thyristors, Ia . g 1v) the rms thyr1§tox current, I
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chopper and derive expression fo;:
i) A%rage output voltage M :

(08 Marks)
rinciple of step-up w W&per with neat circuit diagram and waveform.

"‘%rlve expression for ayefage output voltage. (08 Marks)
A step- -down chopper.is operation at a frequency of 2 kHz from a 250 V dc source to supply
" a load resistance of® 10 Q. The time constant of the load circuit is 10 ms. If the average load

voltage 1s 150 Ealculate 1) Ow—trme of the chopper ii) the average and rms values of

1)“peak to-peak gmple current. (04 Marks)
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and waveforms. & (08 Marks)
c. The single phase.bridge inverter has source voltage of 60 V and R = 5 Q. Calculate: i) rms
output voltaggq it fundamental frequency i) rms output power iii) total harmonic
distortion w) distortion factor (04 Marks)

* %k %k %k %k
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