Important Note * |- On completing vour answers. compulsorily draw diagonal cross lines on the remaining blank pages.
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Fifth-Sémester B.E. Degree Examination, Dec. 2017/&‘ }(22018

Power Electronics

Time: 3 hrs. Max. Marks: 80

1 a. With the help of circuit dlagratg mput and outpuf aneforms explain working of different
types of power electronic converters‘ (08 Marks)

b. The reverse recovery time of a“dipd ""% is Sus, and rate of fall of diode current is 80A/us.
Calculate : i) the storage charge QR}<A ‘zga\k\reyerse current Irg. (04 Marks)
c. List the parameters on which the perft nde~of rectifier is evaluated. (04 Marks)
';{'j)
2 a. Briefly explain different types of p(str dlodek.“ . (06 Marks)
b. Explain the peripheral effects of*pw\&r electronlc\ mpments (06 Marks)
c. The bridge rectifier has an AC S(mx’ce with Vi, = 00\7;at 60Hz and a series load (RL) with
=10Qand L = 10mH. C ’lcﬁlate
1) Average current in Pcy oud.
ii) Average currents m tfm’ dxodes (04 Marks)
3 a (05 Marks)
b. Explain the an‘ti-siizturatlon control of BIT. (05 Marks)
¢. The B of blﬁgzlar/transmtor varies from 12 to 75. The load resistance ls s°P.5Q. The supply
voltage Vé}g ,,,,,,,,, v4OV and base input voltage is 6V. If Ve = 1.2VE VBE‘;S p = 1.6V and
Rp = O///{) \fglculate i) ODF i) Forced 3 iii) total power loss in tranusfc)@; (06 Marks)
(// 0/\\’2\\)
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4 a. /I’:tstwand explain the switching limits of power BJT. (Marks)

b.. T‘Qe base drive circuit of anti-saturation control has supply voltage 400V, c@’ec’for
“tesistance 4Q), Vqi=3.6V, Vg = 0.9V, Vggeay = 0.7V. The voltage to the base circuit is 15V.

Rg = 1.1Q and B = 12. Find : i) Collector current without clamping ii) collector clamping
voltage Vg and ii) Collector current with clamping. (08 Marks)
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5 éjﬁxplain the V-I characteristics of SCR. Also define : i) holding current and i}\i)\\Ifatchmg
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b.
C.

o)

"’?%em. A (06 Marks)
~ ﬁlh;n different methods of turning on of thyristor. < @6 Marks)
I{:rfjﬁé SCR shown in Fig.Q5(c), has a latching current of 20mA and is{}ﬁrvd’/by a pulse

width,-df\\QOpS. Determine whether the SCR turns on as not and commgent-on the result
Obtaﬁl‘é‘\\d\( N \/(\ N 2 (04 Marks)
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With the help of two tt’a{j@i?é‘tj@_{ model, derive an expr«g:sé\iéii/ for anode current of a thyristor
and explain why gate looééﬁ?it%*{@ontrol over the devi “\’We thyristor is turned on. (08 Marks)
A string of SCRs are connegted in series to withstdnd-2XDC voltage of 15KV. The maximum
leakage current and recover}?’? charge differerice, of thyristor are 10mA and 150 pC

2

respectively. A derating factor\d/fl{);}'& is applipﬁ f@é’ steady state and transient state voltage

sharing’s of thyristors. If the mf;}z}}ﬁ\}m sted@)}:@;ate voltage sharing is 1000V. Calculate :
i) steady state voltage sharing resisfaﬁ/@g,(&\fgnie\ééh thyristor ii) transient voltage capacitance
C, and iii) string efficiency. S

. (08 Marks)
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With the help of circuit diagram a\nﬁ‘ vvvvvv : a\/efdymsf explain the working of single — phase ful
converter with R-L load. oY= A (08 Marks:
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i \\\3 /- 4 Vo .
A single —phase full wave AC voltage controller-hay an input voltage of 150V (rms) and ¢

- —_—

load of 8Q. The firing angle of thg?,gtor is 60°. Firdy @}verage output voltage ii) rms outpu
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voltage iii) output power and-iv)input P.F. ‘;{//g\s (08 Marks
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Explain the working /Q,'\fislg e — phase full wave AC vo t@géfcfg\ntroller with resistive load
Draw relevant circuit,"“ngzéforms. Derive an expression for i‘""’s@htput voltage. (08 Marks
A single — phase cif¢ulating current dual converter is fed by {Z%Qﬁé_OHz supply. The load i

resistive. The ppgk\ (rrent of converter 1 is 39.7A. The ﬁri\ﬁ”g/@h es are 45° and 135
respectively. Lfﬁa%lc— circulating current is 11.5A, Find : i) indﬁ'citg_m ¢ of current limitin;

reactor ii) lo&g}.f gistance. N (08 Marks
(\\ Ny ’\’«”l’/’/;if:\
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Explagi/bc\\yorking of step-up chopper. Draw the relevant waveforms. DE}B e/‘an\expressio !
for av Ia&foutput voltage. ’ f;}“;"‘?\>(06 Marks :

Afs\t%‘g-\»go{vn chopper has an input voltage of 200V and a load of 8Q resistance;; Tie voltag .

gmpj:g;‘fross thryristor is 2V and the chopping frequency is 800Hz.The duty \ngg:{é{i_ig 0.c

JFind : i) average output voltage ii) rms output voltage iii) chopper efficiency. (ggiwfgrkn
;,,,_j_\?gief‘ly explain the factors that influence the performance of inverter. (04 Mirk ;
OR
Explain the voltage control of single —phase inverter using : i) multiple pulse widi:
modulation ii) sinusoidal pulse width modulation. (08 Mark
With the help of circuit diagram, explain the operation of different types of choppers.
(08 Mark-:
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