Total No. of Questions : 6] SEAT No. :

P3713 [Total No. of Pages :2
Engg. - 24
T. E. (Electrical) (Semester-I)
POWER ELECTRONICS (In Sem.)
(2012 Pattern)
Time :1 Hour] [Max. Marks :30

Instructions to the candidates :

1)
2)

3)
4)
5)

01) a)

b)

Q2) a)

b)

Solve Q1 or Q2, Q3 or Q4, Q5 or Q6.

Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Use of calculator is allowed.

Assume suitable data if necessary.

Draw and explain VI/Static characteristic of SCR. [6]

Define the following terms in SCR. [4]
i)  Forward break over voltage
i) Latching current
iii) Holding current
iv) [’trating
OR

Draw two transistor analogy of SCR and derive equation of anode current.[6]

What are the different turns on method of SCR? Explain any two. [4]

03) For fully controlled bridge converter with RL load without freewheeling diode

a)
b)

c)
d)

e)

Draw circuit diagram [1]

Draw output voltage is waveform assuming inductor is sufficient to

maintain constant current at firing angle 30° and 120° [3]

Derive average output voltage and current [2]

Derive rms output voltage and current [2]

Derive rectification efficiency and power factor [2]
OR

PTO.



04) a) Explain effect of source inductance on output voltage of converter. [6]

b) Explain difference between half wave converter, half controlled converter
and fully controlled converter. [4]

05) a) Draw construction of TRIAC. Explain its four modes of operation. [6]

b) Draw circuit diagram of three phasefully controlled bridge converter.
Also draw output voltage waveform for firing angle 0° and 60°. [4]

OR

Q6) For single phase AC voltage regulator with R load.

a) Draw circuit diagram [1]

b) Draw output voltage is waveform at firing angle 30° and 120° [3]

c) Derive average output voltage and current [3]

d) Derive rms output voltage and current [3]
R0k ol >
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Total No. of Questions : 6] SEAT No. :

P5030 [Total No. of Pages : 2
TE / Insem - 528
T.E. (Electrical)
POWER ELECTRONICS
(2012 Pattern)
Time : 1 Hour] [Max. Marks :30

Instructions to the candidates:

Q1) a)

b)

02) a)

b)

03) a)

b)

04) a)

b)

1) Solve Q.1-or Q.2 Q.3 or Q.4 Q.5 or Q.6.

2)~ Neat diagram must be drawn wherever necessary.
3) -~ Figures to the right side indicate full marks.

4)  Use of calculator is allowed.

5) . Assume suitable data if necessary.

Define latching and holding currents in the context of SCR. Show these
currents on its static I -V characteristics. [5]

State the turn on methods of thyristor. Explain the method which is

commonly used. [5]
OR

Explain the difference between an SCR and GTO. [S]

Explain the over current and thermal protection of SCR. [5]

Explain I phase fully controlled bridge converter with R load and draw
output voltage waveforms for firing angle of 60 degrees. [6]

Derive the expression of output voltage of single phase fully controlled
converter by taking into account the effect of source inductance.  [4]

OR

Draw neat circuit diagram for a 1 phase semi controlled converter feeding

R-L load at oo = 30°. Draw output voltage waveform showing devices
conducting during one cycle of input ac voltage: [6]

Draw neat circuit diagram and explain working of single phase fully controlled
bridge converter feeding RL load with free wheeling diode [4]

PTO



05) For a 3 phase fully controlled bridge converter feeding resistive load

a) Draw neat circuit diagram [1]
b) Draw output voltage and current waveforms at o = 30° [4]
c) Write the switching sequence of SCRS clearly [3]
d) Derive expression foraverage output voltage [2]
OR
06) a) Explainapplication TRIAC as a light dimmer switch [5]

b) For asingle phase full wave A.C. voltage regulator with R load

i)  Draw circuit diagram [1]
i1) * Draw output voltage waveform at firing angle 45 ° [2]
i) Derive the formula for rms output voltage [2]

OOD
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Total No. of Questions : 6] SEAT No. :

P5640 TE/INSEM./OCT.-28 [Total No. of Pages : 2

T.E. (Electrical)
POWER ELECTRONICS
(2012 Course) (303143) (Semester - I)

Time : 1 Hour| [Max. Marks : 30
Instructions to the candidates:

1) Answer Qlor Q2, Q3 or Q4, Q5 or Q6.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to-the right side indicate full marks.

4) Assume suitable data, if necessary.

UNIT -1
Q1) a) Compare the characteristics of an Ideal switch with Practical switch
characteristics. [5]
b) Explain latching of SCR using two transistor analogy. How duration of
gate pulse is decided? [5]
OR
02) a) Draw Dynamic characteristics of SCR and Explain turn on and turn off
times. [5]
b) List various Protections used for SCR and Explain. [5]
UNIT - 11

03) a)  With help of a neat diagram and waveforms for output voltage and voltage
across switch, explain the working of a single phase fully controlled
bridge converter feeding RL load assuming continuous conduction. [6]

b) A single phase semi converter delivers power to RLE load - with R =5
ohm, L = 10mH and E = 80V. The ac supply voltage is 230V, 50Hz. For
the continuous conduction, find the average value of output current for a

firing angle of 50 deg. [4]

OR
04) a) With help of a neat diagram and waveforms explain the working of a
single phase dual converter. [5]

b) Asingle phase full converter is supplied from230 V, 50 Hz source having
the source inductance of 0.1 mH. If average load current is 150 A. For a
firing angle delay of 30 deg, find the average output voltage and the angle
of overlap. [5]

PT.O.



UNIT - I

05) a) Forathree phase fully controlled bridge converter, derive average voltage
expression for resistive load. What s the condition for continuous current.

Draw the waveform. [6]
b) Explain four quadrant operation of TRIAC using neat diagram. (4]
OR
06) a) Explain working of single phase ac regulator feeding RL load. Draw
output voltage waveform. [5]

b) A fully controlled 3 phase bridge converter is supplied from 200 V line
voltage to feed highly inductive load with R = 10 ohm at firing angle of
45 degree. Calculate the average load voltage and average load current.[S]

D ek e
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Total No. of Questions : 10] SEAT No. :

P2389 [4758] - 548 [Total No. of Pages :2
T.E. (Electrical)
POWER ELECTRONICS
(2012 Course) (End - Sem.) (Semester - I)
Time : 2 Hours| [Max. Marks : 70

Instructions to the candidates:
1) Answer QI or Q2, Q3 or 04, Q5 or Q6, Q7 or Q8, Q9 or Q10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume Suitable data if necessary.

Q1) a) Whattype of triggering is used in SCRs? Explain R & RC triggering.[5]

b) Explain characteristics of GTO. [5]

OR
02) a) Explain over voltage & over current protections for SCR. [5]
b) For 1ph full controlled bridge rectifier, calculate rectification efficiency,
for Resistive load. [5]
03) a) Explain working of Triac as light dimmer switch. [5]
b) What is current source converter? Explain its operation. [5]

OR

04) Explain operation of 3ph half controlled bridge converter feeding RL load.
Draw output voltage waveform for ¢ = 30° & write output voltage

expression. [10]
05) a) Draw VI chara. of MOSFET & explain its control. [8]
b) Draw step down chopper circuit & explain with expression for output
voltage interms of control parameter. [8]

OR

PTO.



Q6) 2)
b)

Q7) a)

b)

08) a)

b)

Q9) 2)

b)

010)a)

b)

Explain VI chara. of MCT & give applications. [8]

A step down chopper feeding load with R = 10€2 and L = 5 mH from
220V supply at 500 Hz and 30% duty. Calculate average output voltage
and av. current. Find I & I . if % ripple is 10%. [8]

Explain 1ph. full bridge voltage source inverter. Derive output voltage
expression for RL load. Draw relevant waveforms. [8]

Explain Sinusoidal PWM Technique for Inverters. Using 5 pulses /half
cycle. Comment on harmonics in output voltage. [8]

OR

Explain working of 1ph full bridge inverter generating quasisquare wave
in output, across inductive load. Draw waveform & explain. [10]

Explain Multiple pulse PWM used in inverters. What is its advantage
over single pulse PWM? [6]

Explain 3ph. 120° mode conduction VSI operation with control signals
& output phase voltage waveforms for 3ph. resistive star connected

load. [10]

Explain voltage control & harmonic elimination techniques used in

inverters. [8]
OR

Explain cascaded Multilevel inverter using 3H- bridges connected to V

input supply. Draw output voltage waveforms. [10]

Compare: [8]

i)  Multipulse and Multi level inverters.

ii) VSI & CSL
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Total No. of Questions : 10] SEAT No. :

P2874 [4958]-1063 [Total No. of Pages :2
T.E.(Electrical)
POWER ELECTRONICS
(2012 Course)(Semester-1)(303143)
Time :27:Hours] [Max. Marks : 70

Instructions to the candidates:
1) Solve QI or 2,Q30r 4, Q50r6,Q 70r 8, Q9 or 10.
2) Assume suitable data if necessary.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of electronic calculator is allowed.

Q1) a) Draw and explain static characteristic of SCR. [5]

b) Explain single phase ac voltage regulator feeding R load. Draw output

voltage waveform. [5]
OR
02) a) Describe working of single phase two pulse SCR controlled converter
with R load Draw waveforms of load voltage, load current. [5]
b) Explain V-I Characteristic of TRIAC in 1% and II1I quadrant. [5]

03) a) Explain method adopted for the protection of SCR against-dv/dt rate.|3]

b) Explain working of three phase fully controlled converter with output
waveforms for firing angle of 60° with R load [7]

OR

04) a) Draw and explain single phase semi converter with output waveforms
for RL load. [5]

b) Athree phase half wave controlled converter is fed from 3 phase, 400V,
and 50Hz source and is connected to a load taking a constant current.
Calculate average value of load voltage for a firing angle of 30°&60°.[5]

PTO.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

09) a)

b)

010) a)
b)

Explain four quadrant chopper feeding RLE load in detail with neat

diagram. [12]

Give a comparison between MOSFET and IGBT [4]
OR

Explain Turn on and turn off process in MCT. State its merits. [8]

Draw a power circuit diagram for a type-A chopper. Show load voltage
waveforms for o= 0.3 and o0 =0.8. For both these duty cycles, calculate:

i)  the average value of output voltage in terms of source voltage. [8]

Explain single phase full bridge inverter with necessary waveforms for

R - L load. [8]

What is pulse width modulation? Explain sinusoidal PWM technique in

detail. [8]
OR

Explain with circuit diagram and waveforms operation of single phase
current source inverter. [8]

What are different voltage control methods for inverter? Explain any one
type of control method. [8]

Explain working of three phase six step voltage source inverter in 180°
mode of operation. For star connected balanced load draw output voltage
waveforms. Show devices conducting in each step. [12]

What are different harmonic reduction techniques? Explain any two
techniques. [6]

OR
What is multilevel inverter? Explain any one type in detail. [6]

Explain working of three phase six step voltage source inverter in
120°mode of operation. For star connected balanced load draw output
voltage waveforms. Show devices conducting in each step. [12]

v O O
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Total No. of Questions : 10] SEAT No. :

P2587 [5153] 563 [Total No. of Pages : 2
T.E. (Electrical)
POWER ELECTRONICS
(2012 Pattern) (Semester-I)(EndSem.)
Time : 2%: Hours] [Max. Marks :70

Instructions to candidates:
1) Solve Questions 1 or 2, Question 3 or 4, Question 5 or 6, Question 7 or 8,
Question-9 or 10.
2) Assume Suitable data, if necessary.
3) Neatdiagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.

Q1) a) Draw neat circuit diagram and explain working of single phase fully
controlled bridge converter feeding RL load with Free Wheeling Diode.

Draw waveforms of load voltage, load current. [6]
b)  Explain the difference between-SCR and GTO. [4]
OR

02) a) Draw neat circuit diagram for a 1 phase semi controlled converter feeding
R-L load at ¢ =60°. Draw output voltage waveform showing devices
conducting during oneCycle of input ac voltage. [6]

b) Draw a neat circuit diagramof a simple light dimmer circuit using Triac
and draw the waveforms of voltage across the bulb and current passing
through it for a=90°. (4]

03) For a 3 phase fully controlled Bridge converter feeding resistive load. ~ [10]
a) Draw neat circuit diagram and explain working
b) Draw output voltage and current waveforms at o =60°
c)  Write the switching sequence of SCRS clearly

d) Derive expression for average output voltage.

OR
04) a) Describe the RC full wave trigger circuit for ene SCR when the load is
AC. Draw related voltage waveforms. [4]

b) Explain with circuit diagram and waveforms working of 2 stage sequence
control of AC regulator. [6]

PTO.



05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

09) a)

b)

Q10)2)

b)

What is time ratio control in D.C. choppers? Explain the use of TRC for

controlling the output voltage in choppers. [8]
Give comparison between MOSFET and IGBT [8]
OR

Explain with a diagram step-up chopper and derive the expression for
the output voltage. A step up chopper with a pulse width of 150 ps is
operating on 220 V dc supply. Compute the load voltage if the blocking
period of the device is 40 us. [8]

Explain output and Transfer characteristics of IGBT [8]

With a neat circuit diagram and necessary waveforms explain working of
single phase full bridge voltage source inverter with inductive load. [8]

Why voltage control is needed in inverter circuits? State the various

methods of voltage control in inverters circuits and explain any two
methods. [8]

OR

With a neat circuit diagram explain the working of single phase capacitor
commutated current source inverter with resistive load. Draw also the
related voltage and current waveforms. [8]

Explain single pulse widthmodulation with diagrams. Derive an expression
for output voltage. [8]

Explain working of three phase inverter in 120° mode of operation. For
star connected load draw output voltage waveforms. Show devices
conducting in each step. [12]

Compare Current Source Inverter and Voltage Source Inverter. [6]
OR

State the need of multilevel inverters. Explain the cascaded multilevel
inverters with the help of neat circuit diagram and necessary waveform.[12]

Compare multilevel inverter with multi pulse inverter. [6]

PP
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Total No. of Questions : 10] SEAT No. :

P 3290 [Total No. of Pages : 2
[5353] - 163
TE (Electrical)
POWER ELECTRONICS
(2012 Pattern)
Time : 2 Hours] [Max. Marks :70

Instructions to the candidates:

1)

2)
3)
4)

Q1) 2)
b)

Q2) a)

b)

03) 2)

b)

04) a)

Solve questions-1 or 2 question 3 or 4 question 5 or 6, question 7 or 8, question
9 or 10:

Assume suitable data, if necessary.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Draw Turn On characteristics of SCR and mark t, t, t On it. [5]

Explain in details TRIAC modes of operation. In which modes TRAIC

is sensitive? [5]
OR

Draw neat circuit diagram for a1 phase semi controlled converter feeding
R-L load at o = 60°. Draw; output voltage waveform showing devices
conducting during one cycle of input ac voltage [5]

Explain the difference between SCR and GTO. [5]

For a 3 phase fully controlled Bridge converter feeding resistive load

i)  Draw neat circuit diagram [2]
i)  Write the switching sequence of SCRS clearly [2]
i) State expression for average D.C. output voltage [1]

For single phase A.C. voltage regulator with R L.load

i)  Draw circuit diagram [2]

ii)  Draw output voltage waveform at firing angle 60 ° [2]

iii) Write formula for rms output voltage [1]
OR

Draw neat circuit diagram and explain working of single phase fully

controlled rectifier feeding RL load with Free Wheeling Diode [5]

PT.O



b)

05) a)
b)

Q6) a)
b)

Q7) a)

b)

08) a)

b)

09) a)

b)

Q10)a)
b)

For single phase A.C. voltage regulator with R load

i)  Draw circuit diagram [2]

i) Draw output voltage waveform at firing angle 60° [2]

iii)  Write formula for rms output voltage [1]

Draw and explain switching characteristics of MOSFET. [8]

Explain voltage control strategies of chopper with waveforms. [8]
OR

Explain output and Transfer characteristics of IGBT [8]

A chopper is‘operating on TRC principle at a frequency of 2 kHz on a
220voltD:C. supply. If the load voltage is 170 volt, compute conduction
and blocking period of thyristor in each cycle. [8]

Explain with neat circuit diagram single phase full bridge voltage source

inverter and draw output voltage waveforms [8]

Explain Multiple pulse PWM technique for single phase VSI [8]
OR

Explain with neat circuit diagram single phase half bridge voltage source

inverter and draw output voltage waveforms [8]

Explain sinusoidal pulse PWM technique for single phase VSI [8]

Explain working of three phase inverter in 120° mode of operation. For
star connected load draw output voltage waveforms. Show devices

conducting in each step. [12]

Compare between 120 deg and 180 deg mode of operation of 3 phase

inverters. [6]
OR

Explain the concept of multilevel inverter. State its different types. [6]

Draw Cascaded bridge Multilevel inverter.and explain its working. State
applications. [12]

OOD
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Total No. of Questions :10] SEAT No. :

P3513

[5560]-163 [Total No. of Pages : 2
T.E. (Electrical )
POWER ELECTRONICS
(2012 Course) (Semester-I)

Time : 2 Hours] [Max. Marks : 70
Instructions to the candidates:
1) Answer any one question from Q1 & Q2, 03 & 04, 05 & 06, Q7 & 08, Q9 & Q10.
2) Figures to the right indicate full marks.

Q1) a) What are different methods of triggering of SCR? Explain RC triggering
method. [S]

b) Describe the working of single phase half controlled converter with RLE
load. Draw neat circuit diagram, and waveforms for

)/ Output voltage ii).. Output current. [5]
OR
Q2) a) Explain gate characteristics of SCR during Turn on. [S]
b) Explain working of single phase AC voltage regulator with RL load. [5]
03) a) Draw V-I characteristics of TRIAC & explain four mode operation of

TRIAC. [S]
b) Whatis adual converter? Explain working of single phase dual converten
with suitable diagram to give 4 quadrant operation of a motor. [5]

OR

04) a) Explain working of a three phase fully controlled bridge rectifier feeding
highly inductive load with help of neat circuit diagram. What is the
boundary of discontinuous conduction? Write expression of average
output voltage. [5]

b) A single phase full wave rectifier connected-to 230 V,-50 Hz source, is

feeding a load of R=10€2 in series with a large inductance that makes a
load current ripple free. For a firing angle 0f45°; determine [5]

i)  Output voltage
i)  Output power
iii) Form Factor

iv)  Ripple Factor.

PTO.



05) a)
b)

06) a)

b)

Q7) 2)

b)

08) a)
b)

Q9) 2)

b)

010) a)

b)

Draw and explain switching characteristics of MOSFET. [8]
Explain operation of four quadrant chopper. [8]
OR

Explain with neat diagram working of a step up chopper feeding an
inductive load. Draw output voltage and current waveforms. Derive
average and rms output voltages equations in terms of duty cycle. [10]

A step-up choepper has input voltage of 220 V and output of 660 V. If the
conduction. time of chopper is 120 4 sec, compute the pulse width of
output-voltage. If the output voltage pulse width is increased to there
times its-previous width for constant frequency operation, find the average
output voltage. [6]

Explain with neat circuit diagram and waveforms the operation of single
phase current source inverter feeding RL load. [8]

Give comparison between voltage source inverter and current source
inverter. [8]

OR
Explain multiple pulse width.medulation with necessary waveforms.[8]

How inverters are classified? What are the external and internal voltage
control methods in inverter? [8]

Draw the circuit diagram of three phase inverter feeding resistive load
(star connected) using 120° conduction mode. Draw the switching
sequence of the devices and waveforms of output phase and line
voltages. [10]

Compare multilevel inverter with Multi pulse Inverter. [8]
OR

What are the types of Multilevel Inverter? Explain-cascaded multilevel
inverter. [10]

What is the necessity of controlling the voltage at the output terminals of
the inverter? Explain briefly the various methods employed for the control
of output voltage of inverters. [8]

VO
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N O A [4658] — 543

Seat
No.
T.E. (Electrical)(Semester — 1) Examination, 2014
POWER ELECTRONICS
(2012 Course)
Time : 3 Hours Max. Marks : 70
1. a) For SCR, account for switching losses and effect of switching frequency on power loss.
5
b) Explain ‘dynamic chara’ of SCR. 5
OR
2. a) Explain single phase dual converter with circulating current mode. 5
b) Explain single phase ac regulator feeding RL load. Draw output voltage waveform. 5
3. a) Compare output voltages available from 1ph and 3 ph. fully controlled bridge rectifiers
based on magnitude, ripple content and ripple frequency. 5
b) Explain use of diode as FWD and feedback diode for inductive loads. 5
OR
4. a) Draw and explain gate chara of SCR. 5
b) Explain 3 ph. semicontrolled rectifier feeding RL load. Write output voltage expression. 5
5. a) Explain Type C chopper operation with circuit diagram and waveforms. 8
b) Compare MOSFET, IGBT and power transistor with neat symbols and SOAs 8
OR
6. a) Draw VI chara of MCT and explain operation. 8
b) For achopper feeding inductive load with R=4£2 & L =6 mH from 200 V source at 50%
duty and 1kH, switching frequency, find
i) Maxi and Mini load current
ii) Peak to Peak ripple current
i) Av. voltage and Av. load current.
7. a) Explain working of 1ph bridge inverter feeding RL load. Draw voltage and current
waveforms and comment on need for feedback diodes. 8
b) Explain multiple pulse width Modulation Technique for Inverter control. Explain modulation
indices and effect on harmonic control. 8
OR
8. a) Explain why quasi square output voltage has better performance than square wave output.
How 1ph. inverter bridge can be operated to give quasi square output ? 8
b) Explain sinusoidal PWM technique for inverters. How voltage and freq. control is achieved? 8

P.T.O.
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9. a)

543 O A

Draw 3 ph inverter bridge to feed 3 ph resistive load (star connected) using 180° mode of
conduction. Draw control signals for devices used and output phase and line voltage. 10

Compare CSI and USI based on working and advantages. 8
OR

What is the need of using multilevel inverters ? Explain one type of multilevel inverter. 10

Compare and comment on Multipulse and Multilevel inverter output voltages. 8

B/l/14/



Total No. of Questions : 10] SEAT No. :

P1326 [Total No. of Pages : 3
[4858] - 1063
T.E. (Electrical)
Power Electronics
(2012 Pattern) (End Sem.)
Time : 2 % Hours] [Max. Marks : 70
Instructions to the candidates:
1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.
2) Figures to the right indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
Q1) a) Describe the gate triggering of a thyristor. Does the gate current have any
effect on the forward break over voltage. Discuss. [5]
b) Define latching and holding current as applicable to an SCR. Show these
currents on its static IV characteristics. [5]
OR
Q2) a) Sketch switching (or dynamic) characteristics of a thyristor during its
turn on and turn off processes. Show the variation of voltage across the
thyristor and current through it with respect to time during these two
dynamic processes. Write expressions for turn on time and turn off
time. [8]
b) Discuss the conditions which must be satisfied for turning on an SCR

with a gate signal. [2]

03) A single phase half wave SCR circuit feeds power to a resistive load. Draw
waveforms for source voltage, load voltage, load current, and voltage across
the SCR for a given firing angle @ . Hence obtain expressions for average and
rms load voltages in terms of source voltage and firing angle. [10]

OR

PTO.



04) 2)

b)

05) a)

b)

06) a)
b)

Q7) a)

b)

For a 3 phase full converter, explain how output voltage wave, for firing
angle 60° is obtained by using [5]

i)  phase voltages and
i) line voltages.

Discuss the effect of source inductance on the performance of a
single-phase full converter indicating clearly the conduction of various
thyristors during one cycle. [S]

Describe the principle of step-up chopper. Derive an expression for the
average output voltage in terms of input voltage and duty cycle. State the
assumptions made. [10]

A step up chopper has input voltage of 220V and output voltage of
660V. If the conducting time of thyristor chopper is 100us, compute the

pulse width of output voltage. Draw circuit diagram. [6]
OR

Explain switching characteristics of an IGBT. [8]

Compare power of MOSFETs with BJTs. [8]

Draw neat circuit and describe the working of a single phase full bridge
inverter feeding Inductive load with square wave output. Draw output
voltage and current waveforms to show conduction intervals of devices.
Comment on drawback of square output voltage. [8]

The single phase half-bridge inverter has a resistive load of R =2.4Q
and the dc input voltage is V = 48V. Determine [8]

i)  the rms output voltage.
ii)  the output power P,
i) the average and peak currents of each transistor,

iv) the peak reverse blocking voltage V ,, of each transistor,

OR
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08) a)

b)

09) a)

b)

010) a)

b)

What are the main differences between voltage source and current source
inverters. Explain current source inverter in detail with neat circuit diagram.

8]

Explain sinusoidal - pulse width modulation as used in PWM inverter.
What are modulation indices? How they affect output voltage? Discuss
the effect of number of pulses generated per half cycle on harmonics in
output voltage. [8]

Draw and explain working of 3ph inverter bridge to feed 3ph resistive
load (star connected) using 120° mode of conduction. Draw control
signals for devices used and output phase and line voltage. [10]

Draw a single phase CSl is fitted with ideal SCRs. Describe its working
when its load is a inductive. Show output current and voltage waveforms.

[8]
OR

What are the types of Multilevel Inverter. Explain diode clamped multilevel
inverter. [10]

What is a cascaded multilevel inverter? What are the advantages of a

cascaded multilevel inverter. [8]
7 74 174
FE K K
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Total No. of Questions : 10] SEAT No. :

P1710

[5058]-343 [Total No. of Pages : 2

T.E. (Electrical)
POWER ELECTRONICS
(2012 Course) (Semester - I)

Time : 2 Hours| [Max. Marks : 70
Instructions to the candidates:

1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9 or Q.10.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right side indicate full marks.

Q1) a) Describe working of single phase bridge converter with R load Draw

waveforms of load voltage, load current. [5]
b) How ac voltage regulators are classified? Explain single phase ac regulator
feeding inductive load. Draw output voltage waveform. [5]

OR
02) a) Draw & Explain Gate Characteristic of SCR. [5]
b) Explain the following ratings of the thyristor. [5]

i)  Latching current
i) Holding current

03) a) Explain working of three phase full converter with a firing angle of 30° &
obtain expression for phase voltage & Line voltage. [5]
b) State and explain the effect of source inductance on operation of converter.|[5]

OR

Q4) a) Draw and explain single phase semi converter with output waveforms

with RL load. [5]
b) Explain R-C triggering circuit of Thyristor. [5]
05) a) Explain Class E chopper feeding RLE load in detail. [8]
b) Describe the basic structure of MCT. Give its equivalent circuit and
explain the turn on and turn off process. [8]

OR

PTO.



Q6) 2)

b)

Q7) a)

b)

08) a)

b)

Q9) a)

b)

010)a)
b)

What is time ratio control in dc choppers? Explain the use of TRC for
controlling the output voltage in choppers. [8]
For Type A chopper the supply voltage is 230V, load resistance being
10€Q2 for the duty cycle of 40%. Find the average and rms values of the
output voltage and chopper efficiency by taking voltage drop of 2V
across the chopper during ON condition. [8]

Explain with circuit diagram and waveforms operation of single phase
current source inverter. [8]
Explain Sinusoidal Pulse width modulation with necessary waveforms.[8]

OR

Explain with circuit diagram and waveforms operation of single phase

current source inverter. [8]
Derive expression for output voltage in single pulse Modulation by Fourier
analysis. [8]

Explain working of three phase six step voltage source inverter in 120°
mode of operation. For star connected load draw output voltage

waveforms. Show devices conducting in each step. [10]

Compare Multilevel inverter and Multi Pulse Inverter. [8]
OR

Draw neat diagram and explain cascaded multilevel inverter. [8]

Explain working of three phase six step voltage source inverter in 180°
mode of operation. For star connected load draw output voltage
waveforms. Show devices conducting in each step. [10]

+ + +
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Total No. of Questions : 10] SEAT No. -

P2440 [Total No. of Pages : 2

[5253] - 163
T.E. (Electrical)
POWER ELECTRONICS

(2012 Pattern) (Semester - I)

Time : 2% Hours] [Max. Marks : 70
Instructions to the candidates :

1) Solve Questions 1 or 2, Question 3 or 4,Question 5 or 6, Question 7 or 8,

Question 9-0r-10

2) Assume suitable data, if necessary.

3) Neat diagrams must be drawn wherever necessary.

4)  Figures to the right indicate full marks.

Q1) a) Describe working of single phase semi converter with RL load. Draw

waveforms of load voltage, load current. [5]
b) Draw and explain Gate characteristic.of SCR. [5]
OR
Q2) a) Explain single phase ac regulator feeding inductive load. Draw output
voltage waveform. [5]

b) A single phase full converter is supplied from 230V, 50Hz source. The
load consists of R=10Q and a large inductance so as to render the load
current constant. For a firing-delay of 45° determine- [5]

1)  Average output voltage
1)  Average output current.

Q3) a) Write a short note on rectification and inversion mode of operation,of

single phase controlled converter. [5]
b) Explain R-C triggering circuit of Thyristor. [5]
OR

Q4) a)  Explain working of three phase half wave converter connected to resistive
load with a firing angle of 60° & draw waveforms of phase voltage &
phase current [5]

b)  With neat constructional diagram explain working of GTO. [5]

P.T.O.



Q5) a)
b)

Q6) a)
b)

Q7) a)
b)

Q8) a)

b)

Q9) a)
b)

Q10)a)

b)

Draw and explain output and transfer characteristics of MOSFET. [8]
For a type A chopper circuit, source voltage Vs =220V, chopping period,
T=2000ps, on period = 600 ps;load circuit parameters: R=1Q, L=5SmH
and E= 24V. [8]
1)  Find average output voltage.

1) Find average output current

1) Calculate the maximum and minimum values of steady state output

curfent:
OR
Explain Class E chopper feeding RLE load in detail. [8]
What is time ratio control in dc choppers? Explain the use of TRC for
controlling the output voltage in choppers. [8]

Explain working of single phase full bridge inverter. Draw all waveforms.[8]
Explain Sinusoidal Pulse width modulation with necessary waveforms.

How voltage and frequency control is-achieved. [8]
OR

Explain with circuit diagram and waveforms operation of single phase

current source inverter. [8]

Explain single pulse width modulation with quasi square wave output &
analyze the output with Fourier analysis. How harmonics in the output
voltage is controlled by varying the width of pulse. [8]

Compare multilevel inverter with multi pulse inverter. [8]
Explain working of three phase six step voltage source inverter in 180°
mode of operation.’ For star connected load draw output voltage
waveforms. Show devices conducting in each step. [10]

OR

Explain working of three phase six step voltage source inverter in 180°
mode of operation. For star connected load draw output voltage
waveforms. Show devices conducting in each step. [10]

What are the techniques used for control of hatmonics in output voltage
of inverter? Explain any two techniques in detail. [8]

++++
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Total No. of Questions : 10] SEAT No. :

P1487

[5460]-163 [Total No. of Pages : 2

T.E. (Electrical)
POWER ELECTRONICS
(2012 Course) (Semester - I) (End Semester)

Time : 2%: Hours] [Max. Marks : 70

Instructions to candidates:
1) Solve questions Q1 or.Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8 and Q9 or Q10.
2) Assume suitable data, if necessary.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.

Q1) a) Explain gate characteristics of SCR. [5]
b) Describe the working of single phase half controlled converter with RLE
load. Draw neat circuit diagram, and waveforms for [5]

1) Output voltage.
i)  Output current.
OR

Q2) a) Whatare different methods of triggeting of SCR? Explain UJT triggering
method. [5]

b) Explain working of single phase AC voltage regulator with resistive load.

5]

03) a) Draw V-I characteristics of TRIAC & explain how it can be used as
voltage regulator with suitable example. (5]

b) Explain working of a three phase fully controlled bridge rectifier feeding
highly inductive load with help of neat circuit diagram. What is the
boundary of discontinuous conduction? Write expression of average

output voltage. [5]

OR
04) a) Whatisadual converter? Explain working of Single phase dual converter
with suitable diagram to give 4 quadrant operation of a motor. [S]

b) A single phase supply of 230 V, 50 Hzis to deliver power to a load of
R = 10€2 through a half wave controlled rectifier. For a firing angle of
60°, determine : [5]
1)  Therectification efficiency.
i) Form Factor.

i) Ripple Factor.
PTO.



05) a)
b)

Q06) a)

b)

07) a)

b)

08) a)

b)

Q9) 2)

b)

010)a)

b)

Draw and explain switching characteristics of IGBT. [8]

Explain the control strategies used in dc choppers to control output

voltage. What are the drawbacks of FM control? [8]
OR

Explain with neat diagram working of a step up chopper feeding an
inductive load. Draw output voltage and current waveforms. Derive
average and rms output voltages equations in terms of duty cycle. [10]

A step —up chopper has input voltage of 220 V and output of 660 V. If
the conduction time of chopper 1s 100 usec, compute the pulse width of
output voltage. If the output voltage pulse width is halved for constant
frequency operation, find the average value of new output voltage. [6]

Explain with neat circuit diagram and waveforms the operation of single
phase voltage source inverter feeding RL load. [8]

Explain multiple pulse width modulation technique for inverter control.
Explain modulation indices and effect on harmonic control. [8]

OR

How inverters are classified? What are the external and internal voltage
control methods in inverter? [8]

Explain sinusoidal pulse width modulation with necessary waveforms.

8]

Draw the circuit diagram of three phase inverter feeding resistive load
(star connected) using 180° conduction mode. Draw the switching
sequence of the devices and waveforms of output phase and line voltages.

[10]

What is the necessity of controlling the voltage at the output terminals of
the inverter? Explain briefly the various methods employed for the control

of output voltage of inverters. [8]
OR

What are the types of Multilevel Inverter? Explain cascaded multilevel

inverter. [10]

Compare Multilevel inverter with Multi pulse Inverter. [8]

+4+++
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Total No. of Questions : 06] SEAT No. :

P19 [Total No. of Pages : 2
Oct.-16/TE/Insem. - 18
T.E. (Electrical)
Power Electronics
(2012 Pattern) (Semester-I)
Time : 1 Hour] [Max. Marks : 30

Instructions to the candidates:

1)
2)
3)
4)
5)

Q1) a)

b)

02) a)

b)

03) a)

b)

04) a)

b)

Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6.

Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.
Use of calculator is allowed.

Assume suitable data if necessary.

Draw switching characteristics of SCR and explain reverse recovery

phenomenon. [6]

Explain latching of SCR using two transistor analog. [4]
OR

What are the turn on methods of SCR? Which is the most preferred

method? Why? [5]

Explain with a diagram U JT triggering method of SCR. [S]

Explain with circuit diagram and output waveforms, working of single
phase half wave controlled rectifier feeding RL load with Free Wheeling
Diode(FWD). [S]

Explain with circuit diagram and output waveforms working of single
phase fully controlled bridge converter feeding RLE load. [S]

OR

Explain single phase dual converter with circulating current mode. State
the disadvantages of circulating current. [5]

Explain the concept of overlap angle and associated voltage drop in
single phase converter with RL load. [S]

P.T.O.



05) a)

b)

06) a)

b)

For a three phase fully controlled bridge converter, draw circuit diagram
and output waveforms for o = 60° for R load and write the expression
for average output voltage. [S]

Explain the operation of TRIAC in all the four modes. [S]
OR

For a three phase semi converter draw circuit diagram and output
waveforms for R load and write the expression for average output voltage.

[6]
For single phase AC voltage regulator with RL load [4]

1)  Draw circuit diagram

i) Draw output voltage waveform for firing angle of 120°

+4+4++
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Total No. of Questions : 6] SEAT No. :

P5080 [Total No. of Pages : 2
T.E./Insem.-628
T.E. (Electrical)
POWER ELECTRONICS
(2015 Pattern)
Time : 1 Hour| [Max. Marks : 30

Instructions to the candidates:

1)
2)
3)
4)
5)

Q1) 2)

b)

02) a)

b)

03) a)
b)

Solve Q.1 or Q.2, 0.3 or Q.4, Q.5 or Q.6.

Neat diagrams_must be drawn wherever necessary.
Figures to the right indicate full marks.

Use_of calculator is allowed.

Assume suitable data if necessary.

Describe the different modes of operation of SCR with the help of V-I

characteristic. [5]
Explain the following specifications of the thyristor. [S]
i) dv/dt.
i) di/dt.
i) It

OR

Explain the full wave R-C triggering circuit of Thyristor with thehelp of
neat circuit diagram and output waveforms. [6]

Why is the reverse breakdown voltage greater than the forward breakdown

voltage in SCR? [4]

Draw and explain the switching characteristics of IGBT. [5]

What is duty cycle of chopper and explain PWM & FM techniques of

voltage control. [5]
OR

PTO.



04) 2)
b)

05) a)

b)

06) a)
b)

Compare between Power MOSFET and BJT. [4]

Write short note on Class E Chopper. [6]

Explain the working of single phase semi converter bridge with RL load.
Derive the expression for-output voltage. [S]

With neat diagram explain the concept of overlap angle. Write formula to

calculate voltage drop due to overlap. [5]
OR
Write short note on single phase dual converter. [5]

Deriveexpression for average output voltage and rms output voltage of
a single phase fully controlled bridge converter with RL load (Assume
continuous conduction). [5]

&
N
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Total No. of Questions : 6] SEAT No. :

P5684 TE/INSEM/OCT.-130 [Total No. of Pages : 2
T.E. (Electrical)
POWER ELECTRONICS
(2015 Course) (Semester-1)
Time : 1 Hour| [Max. Marks : 30

Instructions to the candidates:

)
2
3)
9
3

01) 2)

b)

Q2) 2)
b)

03) a)

b)

04) a)

b)

Answer QL or Q2, 03, or 04, Q5 or Q6.

Neat diagrams must be drawn wherever necessary.
Figures to-the right side indicate full marks.

Use of calculator is allowed.

Assume suitable data, if necessary.

Explain dynamic Characteristics of SCR during its turn on process. Show
the variation of voltage across the SCR and current through it with respect

to time during this dynamic process: [6]

Explain the need of commutation in thyristor circuits. Explain Class D

Commutation. (4]
OR

Explain working of GTO and specify its applications. [6]

Explain overvoltage-and over current protections for SCR. (4]

Describe the principleof step up chopper. Derive an expression for the
average output voltage in terms of the input voltage and duty cycle. State

the assumptions made. [6]

Explain switching characteristics of MOSFET. (4]
OR

Explain the control strategies used in dc choppers to control output

voltage. What are the drawbacks of FM control? [6]

The step up chopper has input voltage of 200 V and output voltage of
600 V. The conduction time of the thyristor, chopper is 200 usec.
Calculate: (4]

i)  Chopping Frequency

i)  Ifpulse width is reduced to half for constant frequency of operation,
find new output voltage.
PTO.



035) Draw aneat circuit diagram for a single phase semi controlled converter feeding
a highly inductive load from single phase ac supply at firing angle of 45°.[10]

a)
b)

c)
d)

06) a)

b)

Draw waveforms for output voltage and current.
Currents carried by controlled and uncontrolled devices.
Write expression-foraverage output voltage and current.
Write expression for rms output voltage and current

OR

Explain the effect of source inductance on the operation of 1 phase fully
controlled converter and the concept of overlap angle. [6]

Alsingle phase fully controlled bridge converter is fed from 230V, 50 Hz
supply and delivering power to the resistance of 10 € in series with a

large smoothing inductor. Find out the following for firing angle of 45°.[4]
)V

0 (av)

11) VO (rms)

iii) Form Factor

iv) Ripple Factor

D e e
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Total No. of Questions : 10] SEAT No. :

P3369 [Total No. of Pages : 3
[S353] - 563
TE. (Electrical)
POWER ELECTRONICS
(2015 Pattern)
Time : 2: Hours] [Max. Marks : 70

Instructions to candidates:

1)
2)
3)
4)

Q1) 2)
b)

Q2) 2)
b)

03) a)

b)

04) 2)

Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q8, Q.9 or Q.10
Assume suitable data, if necessary.
Neat diagrams must be drawn wherever necessary..

Figures to the right indicate full marks.

Explain the triggering of SCR using UJT relaxation oscillator. [5]

Draw neat circuit diagram and-explain working of single phase fully
controlled bridge converter feeding RI.-load with freewheeling diode. [5]

OR

Draw the circuit symboland VI characteristics of GTO (4]

Draw neat circuit diagram of a 1 phase semi controlled converter feeding
R-L load at o = 90°. Draw output voltage waveform showing devices
conducting during one ¢ycle of input ac voltage [6]

Describe the principle of step up chopper. Derive an expression for the
average output voltage in terms of input voltage and duty cycle. State the
assumptions made. [6]

Compare between MOSFET and BJT. [4]
OR

A step up chopper with a pulse width of 100" us is operating from 230 V
DC Supply. Compute the average value of load voltage for a chopping
frequency of 2000 Hz. [4]

PTO.



b)

05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)
b)

For a single phase fully controlled bridge converter with R load

i)  Draw circuit diagram [2]
i) Draw output voltage waveform at firing angle 60 ° [3]
iii) Write formula for average DC voltage [1]

For a 3 phase fully controlled bridge converter feeding resistive load

i)  Draw neat circuit diagram [2]
if) -~ Draw output voltage and current waveforms at oo = 30° [4]
i) Write the switching sequence of SCRS clearly [2]
iv) 'Derive expression for average output voltage [2]

Explain triggering of TRAIC using DIAC with neat circuit diagram [6]
OR

For a 3 phase fully controlled bridge converter feeding RL load

i)  Draw neat circuit diagram [2]
i) Draw output voltage waveform at a=90° [4]
i)  Write the switching sequence of SCRS clearly [2]

Explain working of single phase AC voltage regulator with R Load .
Draw output voltage and current waveforms. [8]

Explain with neat circuit diagram and waveforms single phase full bridge

voltage source inverter with R load. [8]

Compare Current Source Inverter and Voltage Source Inverter. [8]
OR

Explain sinusoidal pulse PWM technique with waveforms [8]

Explain working of Current source inverter with ideal switches [8]

[5353]-563 2



Q9) 2)

b)

Q10)a)

b)

Explain working of three phase inverter in 180° mode of operation. For
star connected load, draw output line and phase voltage waveforms.
Show devices conducting in each step. [10]

Draw neat diagram for Diode Clamped multilevel converter and explain
its working with the help of Switching states of devices. Draw Output
Phase voltage waveform. [8]

OR

State the methods for voltage control of inverters and explain any one
method in detail. [8]

Draw circuit diagram for three level Flying capacitor Converter and explain

its principal of operation. Comment on voltage balancing of capacitors.
[10]

[5353]-563 3



Total No. of Questions :10] SEAT No. :

P3608

[5560]-563 [Total No. of Pages : 2

T.E. (Electrical)
POWER ELECTRONICS
(2015 Pattern) (Semester - I)

Time : 2%: Hours] [Max. Marks : 70
Instructions to the candidates:
1)  Answer any one questions from Q1 & Q2, 03 & 04, 05 &06, Q7 &£08, 09 & Q10
2)  Neat diagrams must be drawn wherever necessary.
3)  Black figures to the right indicate full marks.
4)  Assume suitable data if necessary.

Q1) a) Explain with neat circuit diagram operation of R-C triggering circuit of

Thyristor [S]
b)  Write short note on Class E Chopper. [5]
OR
02) a) Describe working of single phase semi converter with RL load. Draw
weveforms of load voltage, load current. [5]

b) Draw and explain output and transfer characteristics of MOSFET  [5]

03) a) Describe working of single phase circulating type of dual converter with

output voltage waveform. [5]
b) State and explain different modes of operation of SCR with the help of
V-I characteristic. [5]

OR

04) a) Explain the following ratings of the thyristor.
1)  Latching current
i) Holding current [5]
b) Foratype A chopper circuit, source voltage Vs =220V, chopping period,
T=2000 us , on period =600 x5, load circuit parameters: R =1Q, L =5mH

and E=24V. Calculate the maximum and minimum values of steady state
output current. [5]

PTO.



05) a)
b)

06) a)

b)

07) a)

b)

08) a)

b)

Q9) 2)

b)

010)a)

b)

With neat diagram explain four mode operation of a TRIAC. [8]

Explain working of three phase fully controlled converter with RL load
& firing angle of 30° Draw output voltage waveforms & obtain
expression for phase voltage & Line voltage. [8]

OR

A three phase full converter operating from three phase, 415V, 50Hz
supply with resistive load, Determine average output voltage for

o = 30° and o = 90°. [8]
What istwo stage ac voltage regulator? Explain its operation with output
waveform for'RL Load. [8]

For single pulse width modulation with quasi square wave show that output

© 4Vs . . nmwr . .
—sin— sinnd sinnwt.
n=1,3,5,...... 2

voltage can be expressed as VO:Z
ni

Where Vs is source voltage and pulse width is 2d. [8]

Explain with circuit diagram and waveforms operation of single phase
current source inverter. [8]

OR

Explain Sinusoidal Pulse width modulation with necessary waveforms.
[8]

A single phase full bridge inverter is operated from 48V battery and is

supplying power to a pure resistive load of 10Q) .Determine [8]

1)  Output voltage (rms voltage)
i)  Output rms power

List different harmonic elimination techniques used in inverter. Explain
any two methods in detail. [10]

Draw a neat diagram and explain cascaded multi level converter. [8]
OR

Explain working of three phase six step voltage source inverter in 180°
mode of operation. For star connected load draw output voltage
waveforms. Show devices conducting in €ach step. [10]

Write short note on Flying Capacitor multilevel converter. [8]

XX XX 2X
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Total No. of Questions : 10] SEAT No. :

P2504 [Total No. of Pages : 2
[5253] - 529
T.E. (Electrical)
Power Electronics

(2015 Pattern) (End Sem.)
Time : 2”; Hours] [Max. Marks :70
Instructions to the candidates:

1) Solve Questions 1 or 2, Question 3 or 4, Question 5 or 6, Question 7 or 8,
Question 9-or10.

2) Assume suitable data, if necessary.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.

Q1) a) Elaborate effect of source inductance on the performance of single

phase fully controlled converter: [S]
b) With neat constructional diagram explain working of GTO. [S]
OR

02) a) What is time ratio control in‘dc choppers? Explain the use of TRC for

controlling the output voltage in choppers. [S]
b) Draw turn on characteristic of thyristor and define delay time and rise
time. [S]

03) a) A single phase half controlled bridge converter feeds a load comprising
of a resistance of 10 ohm and a large inductance to provide a constant
and ripple free current. Calculate the average value of output voltage
and current. Firing angle is 45° and input ac voltage 15120V, 5S0Hz.[5]

b) Draw and explain output and transfer characteristics-of MOSFET. [5]

OR
Q4) a) Compare MOSFET and IGBT. [5]
b) Write a short note on necessity of input filter. [S]

PT.O.



05) a)

b)

06) a)
b)

Q7) a)

b)

08) a)

b)

09) a)

b)

010)a)

b)

A three phase half wave controlled converter is fed from 3 phase,
400V, 50Hz source and is connected to a resistive load of 10 ohm per
phase. Calculate the average value of load voltage and current for a

firing angle of 30° and 60°. [8]

Explain single phase ac regulator feeding inductive load. Draw output

voltage waveform.and derive equation for rms output voltage. [8]
OR

With neat diagram explain four mode operation of a TRIAC. [8]

Draw and explain three phase semi converter feeding RL load with

output-wave forms. [8]

Explain working of single phase full bridge voltage source inverter.
Draw all, waveforms. [8]
For single pulse width modulation with quasi square wave show that

- 4Vs . nm .
output voltage can be expressed as V,, = 2 7% 6in 2% sinnd

n=13,5,.... ni
sinnwt.Where Vs is source voltage and pulse width is 2d. [8]

OR

Explain sinusoidal pulse width- modulation as used in PWM inverters.
Write important features of the same. [8]
Explain with circuit diagram and waveforms, operation of single phase
current source inverter. [8]

List different harmonic elimination techniques used in inverter. Explain
any two methods in detail. [8]
Explain working of three phase six step voltage source inverter in
180° mode of operation. For star connected load draw output voltage
waveforms. Show devices conducting in each step. [10]

OR

Explain working of three phase six step voltage source inverter in
120° mode of operation. For star connected doad draw output voltage
waveforms. Show devices conducting in each step. [10]
Draw a neat diagram and explain cascaded multilevel converter. [8]

o, O O 0
0‘0 0’0 0’0 0’0
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Total No. of Questions : 10] SEAT No. :

P1734 [Total No. of Pages : 3

[5460] - 563
T.E.(Electrical)
POWER ELECTRONICS
(2015 Pattern) (Semester - I)

Time : 2; Hours] [Max. Marks :70
Instructions to the candidates:

1)  Answer any one question fiom Q.1 or Q.2, Q.3 or Q.4, Q.50r 0.6, Q.7 or Q.8, Q.9 or Q.10.
2) Neat diagrams must be drawn wherever necessary.
3)  Figures to the right indicate full marks.

4) Assume suitable data if necessary.

Q1) a) What is communication of SCR? Explain class C communication of
SCR. [5]

b) Explain the working of type D chopper with appropriate waveforms to
demonstrate its operationin first and fourth quadrants. Indicate the range
of duty cycle for which it operates in first and fourth quadrants. [5]

OR

Q2) a) Derive expression for average output voltage and rms output voltage of
a single phase fully controlled bridge converter feeding RL load. (assume
continuous conduction) [5]

b) Draw and explain output and transfer characteristics of IGBT: [5]

03) a) Describe working of single phase of dual converter with output voltage
waveform. [5]

b) Explain working of SCR. Define latching current & holding current as
applicable to an SCR. Show these currents on its static
V-I Characteristics. [5]

OR

P.T.O.



04)

05)

06)

Q7)

09%)

a)

b)

a)

b)

a)

b)

b)

b)

Explain with neat circuit diagram operation of UJT triggering circuit of
Thyristor. [5]

For a type A chopper, DC source voltage Vs = 230 V, load resistance
R =10 Q. Take a voltage drop of 2V across chopper when it is on. For
duty cycle of 0.4, calculate : [5]

i)  Average and rms values of output voltage.

i)  Chopper efficiency

Explain working of three phase fully controlled converter with RL load
& firingangle of 60° Draw output voltage waveforms & obtain expression

for phase voltage & Line voltage. [8]
With neat diagram explain four mode operation of a TRIAC. [8]
OR

Explain operation of two stage ac voltage regulator with out put
waveforms for RL load. [8]

A 3 phase full converter, fed from three phase, 400 V, 50 Hz source is
connected to load R = 10Q2 , E =350 V and large inductance so that the
output current is ripple free. Calculate the power delivered to load and
input power factor for oo = 30° [8]

For single pulse width modulation with quasi square wave show that output

" 4Vs . nm . .
voltage can be expressed as VO= R — n73| nndsinnwt
Where Vs is source voltage and pulse width is 2d. [8]

Explain with neat circuit diagram working of single phase full bridge
voltage source inverter connected to R, RL, RLC load and draw output
voltage and current waveforms. [8]

OR

Explain Multiple pulse modulation with necessary waveforms. Why
multiple pulse modulation is better than single pulse modulation?  [8]

Compare current source inverter and voltage source inverter. [8]

[5460] - 563 2



Q9) 2

b)

010) )

b)

Draw neat diagram of three level Flying capacitor converter and explain
its principal of operation. Comment on voltage balancing of

capacitors. [10]

List different harmonic elimination techniques used in inverter. Explain

any one method in detail. [8]
OR

Explain working of three phase six step voltage source inverter in 120°
mode of operation. For star connected load draw output voltage

waveforms. Show devices conducting in each step. [10]
Write short note on cascaded multilevel converter. [8]
*040¢
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Total No. of Questions: 10] SEAT No.:
P2944 [Total No. of Pages: 2
[5669]:533
T.E. (Efectrical)
PQWERELECTRONICS

(2015 Pattern) (Semester - 1)
Time: 2%2Hours] [Max. Marks: 70

I nstructions to the candidates:
1)  Answer. @1 or Q2,,Q3 or Q4, Q5 or Q6, Q7 or Q8, and Q9 or Q10.
2) Neat,diagrams.must be drawn wherever necessary.
3) Fighweg'to the right side indicate full marks.
4) Asswne suitable data if necessary.

Q1) @ Draw.and explain switching characteristics of SCR: [6]
b) Explan operation of step down chopper with“input voltage, output
voltage and output current waveforms. [4]

OR
Q2) @ Describe briefly over voltage! over gurrent and thermal protection of
thyristor. [6]
b) Write a short note on class €.chopper. [4]
Q3 & Draw and explain outpit angitransfer characteristics of IGBT. [4]
b) Derive the expression fer. average and RMS output voltage of a single
phase semi-converter. (6]

OR

Q4) @ Draw and explaid’output and transfer characteristitsONMOSEET.  [4]

b) A single phasefully controlled bridge rectifier isoperated-with resistive
load of 15 Q, the input voltage is 230V. For.the firing angle o=45°,
calculate average load voltage.

RM Sl oad voltage, average and RM Sload currént. <orm factor and Ripple
factor. [6]

PT.O.



Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8)a)

b)

Q9) 8

b)

Q10)a)

b)

Explain working of three phase half cantrolled converter with RL load &
firing angle of 60°. Draw output voltage and current waveforms. Derive

expression for average output volitage and rms voltage. [8]

Write a short note on DIAC.“With neat diagram explain triggering of

TRIAC using DIAC. [8]
OR

Explain workitg.of three phase full controlled converter with RL load &
firing angle'ef ;30° ~Diaw output voltage and current waveforms. Derive
expressionfor aveyage output voltage and rms voltage. [8]
Explainoperation of single phase ac voltage regulator with output voltage
and‘eUrrent-waveforms for RL Load. Write expression for rms output
voltaje. [8]

Explan various PWM techniques used in inverters, ‘How sinusoidal PWM
Istised for harmonic elimination? [8]
EXplain with neat circuit diagramworking of angle phasefull bridgevoltage
source inverter connected to RL(Ioad. Draw output voltage and current

waveforms and comment on need’of feedback diodes. [8]
OR

)  Compare Single pulseand niujtiple pulse modul ation. [4]

i)  Writeashort notg on-Current Source Inverter. [4]

Derive the expression tor ogtput voltage and current of a single phase

bridgeinverter. [8]

Explain cascaded muitilevel inverter using 3 H-bridges connected to
Input supply. [10]
Draw output voltage waveforms. What are its advantages?

Explain different harmonic elimination techniquesused ininverter.  [8]

OR

Explain working of three phase voltage source inverter'in 120° mode of
operation. For star connected |oad draw outpUt voltage waveforms. Show
devices conducting in each step. [10]
Write short note on Flying capacitor multitéveliiverter. [8]

SISIS
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Total No. of Questions :6] SEAT No. :

P30 [Total No. of Pages :2
Oct./TE/ Insem. - 144

T.E. (Electrical)
POWERELECTRONICS
{2015:Course) (Semester - I)

Time : 1 Hour] [Max. Marks :30
Instructions to thé candiddtes:
1) Attemplany ohequestion from Q.1or Q.2, Q.3 or Q.4, Q.5 or .6.
2)  Neardiagrdms must be drawn wherever necessary.

3) Assume sajtable data, if necessary.

Q1) a) ~Draw neat diagram explain class C.Commutation of thyristor. [5]

b) Explain with neat circuit diagrahaseperdtion of R-C triggering circuit of

Thyristor. [5]
OR
02) a) Describe the different'wodes‘of operation of SCR with the help of V - 1
characteristic. [5]
b)  With construction diagfam explain working of GTO. iS]

03) a) Listdifferent voltage control techniques of Chopper.Elaborate, Time Ratio
Control (TRC) method. [5]

b) Write short note on class E Chopper. [5]
OR
04) a) Draw and explain output and transfer characféristics of MOSFET. [5]

b) Write a short note on necessity of input filter. [5]

PTO.



05) a)

b)

06) a)

b)

With neat output voltage waveforms €xplain rectification and inversion
mode of operation of single phase\fully controlled converter with RL

load. [5]

Describe working of single.phase semi converter with RL load. Draw

waveforms of load.voltage, ioad current. [5]
OR

Describe worKingof'single phase circulating type of dual converter with
output voltage waveform. [5]

Deriye expression for average output voltage and rms output voltage of a
sihgle phase fully controlled converter with RL load (Assume continuous
conductibn) [5]

Q000
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Total No. of Questions : 8] SEAT No. :

P745 [Total No. of Pages : 3
[5870})1048
T.E. (Electrical)
POWER-ELECTRONICS
(2019 Ratteray (Semester - 1) (303142)
Time: 2%2Hours] [Max. Marks: 70
I nstructions to thie Candidates:
1) Solvel or Q2Z, Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures'to the right side indicate full marks.
4) Use gfcalculator is allowed.
5) Assume Suitable data if necessary.
Q1) a " Explain working of single phase Semt’controlled bridge converter
connected to R Load with neat circuitdiagram and waveforms. [6]
b) Derive the equation for aveliage and yms output voltage of single phase
fully controlled converter Connetcted to RL. Load. [6]
c) Thesemi controlled canverterwwith RL Load is connected to a120V, 60
Hz supply. The load.currentty is assumed to be continuous and ripple
free. If delay angle is 90 degrees, calculate average output voltage, rms
voltage, DF and PF. {6]
OR
Q2) @ Explain workinghof single phase fully controlled aridge converter
connected to R Load with neat circuit diagram and.waveferms. [6]
b) Derive the equation for average and rms output, Vgltage of single phase
semi controlled converter connected to RL Loead. [6]
c) A single phasefully controlled bridge corverter is.eonnected to R Load

of 10Q. Theinput voltage to the bridge 8230 V.- LCalculate. [6]
)  Averageand RMSload voltage

i)  Average and RMSload voltage

Firing angleis 60 degrees.

PT.O.



Q3) 8

b)

Q4) 8

b)

Q5) 8

b)

Q6) a)

b)

c)

Explainworking of single phaseAC Voltageregulator with R Load. Draw
output voltage waveforms. [5]

A three phase full converter operating from 3 phase 415V, 50 Hz supply
with Resistiveload. Determin&average output voltagefor o = 30 degrees
& o, = 90 degrees. [5]

Explain working:6l Three phase fully controlled converter connected to
R Load withnesgt circuit diagram and waveforms. Consider firing angle
o = 60 degress. [8]

OR

Explan working of two stage A C Voltage regulator with RL Load. Draw
output veitage waveforms. [5]

Compeére Three phase Semi converter and Three phase fully controlled
converters based on Number of SCRs, Quadrasi’ of Operation, Modes
of \Operation, Energy feedback, Average loadiyoltage for RL Load. [9]

Explain working of Three phase serli controlled converter connected to
R Load with neat circuit diagramand waveforms. Consider firing angle
o = 30 degrees. [8]

Explain working of arigle phase full bridge voltage source Inverter
connected to RL load withcheat circuit diagram. Draw output voltage

and current waveforms, [7]

What is need of controlling output voltage in an inverter? Explaify-any

one method in detait. [9]

Compare current;source inverter and voltage source.lnverter. [5]
OR

Explain working of single phase full bridge~voltage source inverter
connected to R load with neat circuit diagram.-Draw output voltage and
current waveforms, [7]

Explain working of single phase currentsourceinverter with neat circuit
diagram. Draw output voltage and current weveforms. [9]

What isneed of UPS? Explainworkingof UPSwith neat circuit diagram.
[5]
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Q7) 8

b)

Q8) a)
b)

What are different harmonic elimination techniquesininverter? Explain

any one method. [5]
What isnecessity of using Multidevel Inverters? Draw circuit diagram of
H bridge multilevel Inverter. [9]
Explainworking of three phaseinverter with 180 degree conduction mode
with neat diagraimand switching sequence of switches. [7]
OR
Compare(Tielti-pulse and multilevel inverters. [9]
Draw eircuit diagram of threelevel flying capacitor converter and explain
Its prinheipal of.operation. [9]
Explanwarking of three phaseinverter with 120 degreeconduction mode
with neat, diagram and switching sequence of switches. [7]
3536
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Total No. of Questions: 8] SEAT No. :

P283 [Total No. of Pages: 2
[6003}<362
T.E. (Electrical)
PQWERELECTRONICS
(2019 Pattern) (Semester-1) (Theory) (303142)
Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the cardidates:

1)
2)
3)
4)
5)

Ql) g

b)

Q2) g

b)

Q3) 8

b)

Solve Q4 @, Q.2,&:3 or Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat dlagrams-xiuist be drawn wherever necessary.
Figlres to thieyight indicates full marks.

Use of calCulator is allowed.

Assume.sititable data if necessary.

A'single phase half controlled bridge converter feeds aload comprising
of aresistance of 10 ohm and a large’i nductance to provide a constant
and ripplefree current. Cal cul atethgaverage val ue of output voltage and
current. Firing angleis 45° and 1nput @€ voltage is 120V, 50Hz. [8]

Describe working of singlefhase bridge converter with RL load. Draw
waveforms of |oad voltage,load ¢arrent and derive equation for average

load voltage and Current: [9]
OR

Describeworking of cireulating current type single phase dual converter

with waveforms. 18]

Draw and explain Single phase semi converter feeding R load with output
voltage and current’ wave forms. Also derive output,average.and rms
voltage equation: [9]

A three phase half wave controlled converterisfed ffam 3 phase, 400V,
50Hz source and is connected to a resistiyeroad of-10 ohm per phase.
Calculate the average value of laod voltage and current for afiring angle

of 30° and 60°. [10]

What istwo stage ac voltage regulator? Draw’ neat diagram and explain

its operation with output waveform for RL:1oad. [8]
OR

PT.O.



Q4) g

b)

Q5) 8

b)

Q6) &)

b)

Q7) 8

b)

Q8) 8

b)

Describeworking of three phasefulli/controlled converter & Draw output

voltage and current waveforms fer, R load when o =60°. [10]
Draw and explain three phase s&wii converter feeding RL load with output
volatage waveforms. [8]

Explain with eircuit diagram and waveforms operation of single phase
current sourceitiverter. [8]

For singlepulse width modulation with quasi square wave, show that
output voltage car be expressed as

~ a4Vs . nr . .
Vo= Znﬂ%m—m sm?sm nd sinnwt . Where Vs j§-source voltage

and pulse'width is 2d. [9]
OR

Stafe different voltage control techniques usedhin single phase inverter.

Elaborate any two methodsin detail: [8]

Explain Sinusoidal pul se width medul atien with necessary waveforms.
[9]

Explain working of three pliase’six step voltage source inverter in 180°

mode of operation. For{star conrected load draw output voltage

waveforms. Show devices conducting in each step. [10]

List different harmariiCéimination techniques used in inverter. Explain

any two methodsin detail, [8]
OR

Explain working ofthree phase six step voltage source invertex in 120°
mode of operation. For star connected load draw~output voltage
waveforms. Show devices conducting in each step: [10]

Draw aneat diagram and explain Flying capacitor.multileze converter.[8]
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Total No. of Questions: 8] SEAT No. :

PA-1457 [Total No. of Pages: 3

[5926}73
T.E. (Electrical)
POWERELECTRONICS
(2019 Pattern) (Semester - 1) (303142)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)
Ql) g

b)

Q2) &

b)

Solve QL Or Q.2,Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat fiagramswiust be drawn wherever necessary.
Figures to theright indicates full marks.

Use of calculator is allowed.

Assume suitable data if necessary.

Describe working of single phase sami caenverter with R load. Draw
waveforms of load voltage, load.Guryent for oo = 60°. [6]

A single phase full converter is sipplied from 230V, 50Hz source. The
load consists of R = 10Q anda largeiyiductance so as to render the load
current constant. For afiring delay.of 45° determine. [9]

1)  Averageoutput voltage
i)  Average outputedrrent

With neat circuit diagrany derive the equation for average and rms ovitput
voltage of single phasefully controlled converter connected to RL Lead.[6]

OR

Draw anest circuit diagram and explain working oi-asingles phasefully
controlled bridge converter feeding RL load withfteewlieeling diode.[6]

A single-phase half-controlled bridge converter feedsaload comprising
of aresistance of 10 Ohm and alarge inductanceto provide a constant
and ripple free current. Calculate average/alueof Output voltage and
current. Firing angleis45 degrees and haput acvoltageis 120V, 50Hz.[9]

Write short note on single phase dual converter. [6]

PT.O.



Q3) 8

b)

Q4) g

b)

Q5) 8

b)

Q6) &)

b)

c)

Explain operation of two stage acCvoltage regulator with an output
waveform for RL load. [5]

A three-phase half wave-controled converter isfed from 3 phase, 400V,
50 Hz source and is connectedsto aresistive load of 10 Ohm per phase.
Calculatethe average valuegf load voltage and current for afiring angle
of 30 degrees. [9]

Explainworkifngof three phase fully controlled converter with RL Load
and firing angle'of 60,degrees. Draw output voltagewaveforms.  [§]

OR

With théhelplof circuit diagram and waveforms explain operation of
Lightdrimmey; [9]

A'three phase full converter operating from 3 phase 415V, 50Hz supply
with Resistiveload. Determineaverage output voltagefor oo = 30 degrees[ 9]

Explain working of three phase Semi controlled-converter with R Load
angtiring angle of 30 degrees. Draw output voHtage waveforms. [§]

Explain with neat l1abeled circuii-tiagram'working of single - phase full
bridge voltage sourceinverter'carinected to RL load. Draw output voltage

and current waveforms. [5]
Compare current source iriyertef.and voltage source inverter. [5]
Deriveexpression for-ottput vVoltagein single pul se modul ation by fourier
analyss. [7]
OR
What is need of coritrolling output voltage in an inverter? Expian any
one method in detail. [5]
A 1¢ half bridgeinverter using transistors hasargsistiveload of 2 Ohm.
The DC supply is24 V. Calculate. [9]

1)  RMSoutput voltage at fundamental fréguency.
i)  Output power.

i)  Average and peak current.

Iv) Peak reverse blocking voltage of each transistor.

Explain Sinusoidal pulse width modulation with necessary waveforms.
How voltage and frequency control is:achieved. [7]
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Q7) @ Explainworking of three phaseinverterwith 180 degree conduction mode
with neat diagram, switching sequence of switches and output voltage

waveforms. [10]
b) Draw circuit diagram of threeléevel flying capacitor converter and explain
its principal of operation. (8]
OR

Q8) @ Explainweiking of three phaseinverter with 120 degree conduction mode
with neat tragram, Switching sequence of Switches and output voltage

wavefonis. [10]
b) Drawrcuitdiagram of threelevel flying capacitor conyerter and explain
itsprincipal of operation. [8]
® 0  °©
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T.E. (Electrical)
PQWERELECTRONICS
(2019 Raitern)(Semester - 1) (303142)

Time: 1 Hour] [Max. Marks: 30

Instructions to the candidates:
1) Answer QY br Q2,Q3 or Q4.
2) Neat diagramsst be drawn wherever necessary.
3) Figuresto theyight indicate full marks.
4) Assume suitable data if necessary.

Q1) @ State and explain different modes of operationof SCR with the help of

V-1 characteristics. [9]
b) Explainthetriggering of SCR usiig RC gatetriggering. [9]
c) Explainthefollowing spegciiicationsof Thyristor - [9]

) dv/dt

i) di/dt

i) VGT

iv) VRRM

V) 1T (RMS)

OR
Q2) @ With neat constructional diagram explain working of. GTO. Draw itsV- |

Characterigtic. [5]

b) What is commutation? Explain class C-comrivtation of SCR. [9]

c) With neat circuit diagram explain how @vercurrent protection provided
to Thyristor. [5]

PT.O.



Q3) a)

b)

Q4) a)

b)

Explain first quadrant chopper. Haw these choppers can be used to
obtain two quadrant choppers? [5]

Draw and explain output and transfer characteristics of MOSFET. [5]

What isthe duty.cyele of €hopper and explain PWM and FM techniques
of voltage contréi. [9]

OR

Explain‘dlass B’ chopper with neat circuit diagram. Draw output voltage
& guiput carfent waveforms. [5]

Describe’the principle of step up chopper. Derivie’an expression for
average output voltage in terms of input voltageand duty cycle. [9]

Avstep up chopper has input voltage of 220V and output voltage of
660V. If the conducting time of chepper,is100usec, calculate the pulse
width of output voltage. [9]

VOV
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[61871°434
T.E. (Electrical Engineering) (Insem)
POWERELECTRONICS
(2019Paitern) (Semester - 1) (303142)
Time: 1 Hour] [Max. Marks: 30

I nstructions to the candidates!

1)
2)
3)
4)
5)
Ql) 8

b)

Q2) g

b)

Q3) g

b)

Solve Q,1-ar Q2:,Q.3 or Q.4.

Figuresto thewrght indicate full marks.
Neat.diagrams must be drawn wherever necessary.
Assume suitable additional data if, necessary.
Use of non-programmable calculator is allowed.

Riaw and explain constructional details of.SCR and GTO, specify

constructional difference between them. [7]

What is commutation of SCR2Explainclass‘'C' and ‘D’ commutation

with the help of necessary cifcuit and waveforms, [8]
OR

With the help of constructional‘diagram, explain construction and working
of TRIAC. [7]

Draw the dynamic characteristics of SCR and define al related tifne
spans for switching OI\. (8]

Explain the working of calss ‘D’ chopper with agpropriatewaveforms
to demonstrate its operation in first and fourthirquadrants. Indicate the
range of duty cyclefor whichit operatesin first.and fourth quadrants.[ 7]

What is“Duty Cycle Control” of achopper2-How PWM and FM control
Is used? Compare. [8]

OR

PT.O.



Q4) @ A step-up chopper has an input veltage of 150V. The voltage output
needed is 450V. Given that the thyristor has a conducting time of

150useconds. Cal culatethe chopping frequency. If T ishalved, keeping
chopping frequency constant, ‘what will be output voltage. [7]

b) Draw output and xansfer.characteristics of MOSFEFT and explain the
terms: [8]

)  Pinchgarfyoltage
i)  Threshold voitage
i), Trans cenductance

vy~ JFurnon' & turn off characteristics

v O O
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