50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Power Electr;oni,/c‘s
R4 Max. Marks: 100

N ote: Answer any FIVE full questions, choosmg ONE full question from each module.
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MLH. ',
Mention the types of power electronics circuits. Explain the dlfferent power electronic
circuits with neat circuit diagram’ show the input and out wayeforms. (08 Marks)
With circuit diagram and voltage waveforms explain control characteristics of i) Thyristor
if) GTO iii) MOSFET iv) BIT .~ (06 Marks)
Explain the reverse recovery, characterlstlcs of a diode with waveform. (06 Marks)
Explain the 51gn1ﬁcance of freewheeling diode. (05 Marks)
__Explain the types of power diodes. (07 Marks)
With neat circuit diagram and waveforms, explam single phase full wave rectifier and also
derive the expressmn for average output voltage. (08 Marks)
( Module-2 ;
With neat “circuit diagram and: sw1tch1ng waveforms explam switching characteristics of
MOSFET. ~ (07 Marks)
Give the comparison between MOSFET and IGBT s (05 Marks)

The Beta (B) of b1polar transxstor shown in Fig Q3(c) varies from’ 10 to 60, the load
resistance R, = 50, the d.c supply voltage.iS Vcc = 100V and the input voltage to base
circuit is Vg = 8V, If Vcg = 2.5V and Vgg.=1.75V. Find

1) The value of Rg that will result in saturatlon with an over drive factor of 20

ii) The forced B, \
iiiy Power losses in transistor.

Fig Q3(c) (08 Marks)
p 4 OR
Discuss the lmportance of prov1d1ng isolation of gate/base drive from power circuits and
explain the two methods. (07 Marks)
List the types of MOSFET’ s, explam with sketch and structure of n-channel enhancement
type MOSFET. (07 Marks)
Explain the sw1tch1ng hmlts of BIT. (06 Marks)
: Module-3

Using two transistor analogy, derive an expression for anode current of thyristor. (07 Marks)
Explain the different types of Turn ON in a thyristor. (06 Marks)

Discuss between series and parallel operation of thyristors with circuit diagrams. (07 Marks)

#
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OR ‘
List the types of thyristor firing circuit, explain any two ‘with su1table circuit diagram with
waveforms. . a \ (06 Marks)
. di dv . . e B
Discuss S and —tprotect1on in a thyristors. =« « (06 Marks)

Ten thyristors are used in string to withstand a D.C voltage of Vs = 15kV. The maximum
leakage current and recovery charge differénces of thyrisotrs are. 1I0mA and 150pF,
respectively. Each thyristor has a voltage sharmg resistance of R = 56kQ and capacitance of
C; = 0.5uF. . Determine the i) maximum steady state voltage shearmg Vbsmax) 11) Steady
state voltage derating factor 1iii) max1mum transient voltages sharing, Vprmax 1v) transient

voltage derating factor. Vo (08 Marks)
~ %' Module-4

Explain with circuit d1agram and waveforms the smgle phase dual converters also derive the

average output voltage. ../« (10 Marks)

In a single phase full conyerter with RLE, has R = - 0; SQ L=6.5mH and E = 10V. The input
voltage is Vs = 120V at (rms) 60Hz. Determine : 1) the load current Iro at wt = o = 60°
ii) the average thyristor current I iii) the rrns thyristor current I iv) the rms output
current Irms V) the-average output current"Idrc\ vi) the critical delay angle o. (10 Marks)

~ /OR
With the circuit diagram and waveform explain 1ntegral cycle control also derive an
expression for RMS output voltage (08 Marks)
With the circuit diagram and waveform explain smgle phase b1d1rect10nal controllers with
resistive loads. (04 Marks)
A 1¢ full wave controller supplles an RL load! The mput RMS voltage is Vs =120V, 60Hz.
The load is that L =.6.5mH and R = 2:5Q. The delay angles of thyristors are equal
a; = o = /2. Determine: i) The conduction angle of thyristor Ty, 8 1) The RMS output
voltage 1iii) The RMS thyristor current Ig 1v) The RMS output current Io. (08 Marks)

. Module-5
Explain principle of step — down chopper circuit and waveform derive the expression for
1) average output voltage i) Input power under lossless converter i) Effective input
resrstance seen by the source lV) RMS output voltage. (10 Marks)
In a step down chopper has a.resistance load of R = 10Q and the input voltage is Vs = 220V.
When the converter switch remains ON,.its.voltage drop is Ve, = 2V, and the chopping

/ frequency is f = 1KHz. If the duty cycleis 50% determine : i) The average output voltage
:Va ii) The RMS output voltage V, iii) The converter efficiency iv) The effective input
‘resistance R; of the converter. - ¥ (10 Marks)

5 CMRIT LiIBHAKRY
; OR BANGALORE - 560 Q37
With circuit diagram and wave form explain three phase bridge inverter also derive line-to-
line RMS voltage. Sy (10 Marks)
A 1-¢ full bridge inverter has a resistive load of R = 2.4Q and the D.C input voltage is
V, =48V determine : .
i) The RMS output-voltage at the fundamental frequency Vo,
i1) The output.power P,
iii) The average and peak current of each transistor
iv) The peak reverse blocking voltage Vgr of each transistor
V) The THD (10 Marks)
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