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Answer Question No. 1 which is compufsuq;%n any five fr)n'h e rest.

The figures in the right-hand margin

1. Answer the following questions : 2x10

(a)
(b)
(c)
(d)

(e)

(f)

(9

(h)

Enumerate advantages of power IGBT over power BJT.
Give protection of SCR against over voltage.
Why totempole configuration is used in the gate drive circuit of power BJT ?

What will be the peak reverse voltage rating of the power switching device
used in a 1-phase center tap type full converter if primary supply voltage is
100V ac (rms) and primary to secondary turn ratiois 2:1 ?

A single phase fully controlled rectifier has 300 sin (314t) as input supply
voltage and resistor R as load. What will be the average output voltage for
firing angle of 30°for this rectifier ?

What are the advantages of PWM control over frequency control in case of
DC-DC converters ?

At what duty cycle the load ripple current becomes maximum for a Boost
converter?

A 3-phase sin-PWM inverter operates from a dc link voltage of 400 V.
What will be the rms magnitude of fundamental line voltage for modulation
index of 0.8 ?
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() What is the switching frequency of the switches in case of Space
Vector Modulation (SVM) as compared to SinPWM for the same carrier
frequency ?

(i) Whatis boost charge setting in a battery charger ?

2. (a) How base current peaking during turnon and turn off of a power BJT is
achieved ? Explain with relevant circuit diagram and waveforms. 5

(b) Inthe circuit of Fig. 1, the SCR is gated with a pulse width of 40 ysec. The
latching latching current of SCR is 36 mA. For a load of R =60 Q and
L= 2H, will the SCR get turn on ? If not, how this difficulty can be overcome ?
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Fig 1

l,= 15 pA, V =18V, V =251 =10 mA. An
fl’EQUEI"‘IC’j" Df 1 kHz, isto be demgned using this U : the values of
charging resistors and external resistors needed i in tﬁ“T:}ase circuits. Take
C= 0.4 yF and forward-voltage drop of E-B, junction as 0.5 V. Source
voltage is 24 V DC and triggering pulse width is width is 50 ps. 5

(b) Howisapower MOSFET protected against ‘dv/dt’ and ‘di/dt’ ? Explain with
relevant circuit diagram. 5

4. (a) A3-phase full-converter charges a battery from a 3-phase power supply of
230 V, 50 Hz. The battery emf is 200 V and its internal resistance is 0.5 €.
On account of inductance connected in series with the battery, charging
current is constant at 20 A.

(i) Compute the firing angle delay and the supply power factor.

(i) In case it is desired that power flows from dc source to ac load in
above, find the firing angle delay for the same current. 5
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(b)

(b)

(b)

(b)

Derive the expression for average and rms output voltage of single phase
fully controlled rectifier feeding R-L load and operating in continuous

conductionmode. 5
Explain the principle of working of single phase st ok loconverter
with relevant circuit diagram and waveforms. 2\ 5
Explain the principle of working of single phase P{NM rectifier :ﬁ' relevant

circuit diagram and waveforms. \ G

A buck regulator has an input voltage of 18 V. Th‘a%tﬁmﬁé
voltage is 6V and the peak to peak output ripple v e is 20 mV. The
switching frequency is 20 kHz. The peak to peak current ripple of the
inductor is limited to 0.5 A. Determine the filter inductance and filter

capacitance. 5
Derive the relationship between input and out voltage for a Cuk regulator. 5

Explain the methods of generating the base/gate drive signals for a three
phase Space Vector PWM controlled voltage source inverter. 5

With an appropriate power circuit diagram, discuss the working principle of
a three phase bridge type voltage source inverter. Draw phase and line
voltage wave forms on the assumption that each controlled switch conducts
for 180° and three phase resistive load is star connected. 5

8. Write short notes on any two : . 5x2

(a)
(b)
(c)
(d)

V-I characteristic of GTO .
Three phase semiconverter with RLE load

Zero voltage switching resonant inverter

Electronic Ballast.

PCEL 4301 3 -C



