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Instructions: - 1. Attempt all questions.

Total Marks:-70

2. Make suitable assumptions wherever necessary.
3. Answer to two sections must be written in separate answer books.
4. Figures to the right indicate full marks.

SECTION-I
Que.-l (A) Define: AC voltage regulator. Explain the working of an AC voltage regulator [06]

with Integral Cycle Control.

(B) What is mid-point cycloconverter? Explain its working rvith input and output [s6l
waveforms.

OR
Que.-l (A) Draw the various possible configuration for single phase AC voltage regulator. t06l

(B)  Theres is tanceof  aheat ingelement  of  a230 V,5 kWresis tancefumaceis  12 t06 l
O. Find:(l) 1'he duty ratio, for 50% input power using Integral Cycle Control
(2)The duty ratio, for 50% of the rated voltagc qsing lntegral Cycle Control
(3)Power fi"tor foi condition (2).

Que.-2 (A) What are the methods for controlling the output voltage of an invefier? Discuss [051
series inverter control.

(B) Draw the gate pulses, line to line voltage and phase voltage wavefonns t06J
rcgarding to 1200 conduction mode.

OR
Que.-2 (A) Explain SPWM technique of inveder voltage control. [06l

(B) A three-phase bridge invefter is fed from a 450 V DC source. The inverter is t05l
operated in 1800 conduction mode and is supplying a purely resistive star

connected load. Determine: a) RMS value of the output line & phase voltages.

b) RMS value of load current and power delivered to the load if the load

resistance is 20 Q/phase.
Que.-3 Attempt any three: Il2l

(A) Draw and explain any one type of SMPS with neat sketch.
(B) What are the types of UPS? Draw line diagram of any two methods of it.
(C) Compare: Thyristor and Transistor.
(D) Calculate the number of SCRs, Each with rating of 500 V, 75A required in each

branch of a series and parallel combination for a circuit ivith the total voltage

and current rating of 7 .5 KV and 10004. Assume deratins factor of 14%
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Que.-4 (A)

(B)

Que.-4 (A)

Que.-S (A)

Que.-S (A)

Que"-6
(A)

(B)

SECTICIN-II 
i

With proper graphical representation, explain characteristic of Thyristor' t06l

What is forced commutation? Explain operational modes of class C and class D t06l

commutation circuit in detail.
OR

why series and parallel connection of scR is required? Explain equaiizatiotr [06]

techniques fbr series and parallel connection'

Describe following pfotection scheme with proper circuit diagram: t06l

l. dildt protection

2. dv/dt protection

3. Gatc protection

Derive average output voltage equation for single phase half wave t'ully t0@

controlled rectilier for RL load anrJ draw waveform for output voltage Vo'

output current Io and voltage across Thyristor'

With the help of circuit diagram and waveforms explain three phase half wave t051

fully controlled rectifier.
OR

What is efl'ec! of source impedance on tlre performance of the singie phase full t06l

rvave fuily coutrolleil reotilier'i ljxplail with circuit diagrarn and lvavefotm also

END OF PAPER

(l])

clerive average outplit current equation for this case'

(n) A delayefi fitJl wave r:ectified crtrrent for resistive load has an average value [05r]

eqrnl to half'of its maximum value. Find the delay angle |x' AIso draw circuil

diagram and wavefbrm-

Attempt anY three:

Explain basic operation of step up chopper and derive equation fbr output

voltage Eo' 
^ r1"o l^ooio nf dirp D also describe its

Classify chopper on the basis of direction of Eo and l

operational modes of class C chopper'

Draw circuit cliagram of multiphase chopper and explain its operation with the

help of wavefoms.

l .As tepupchoppe r i sused tode l i ve r l oadvo l t ageo f500v f roma22avdc

source. If the blocking period of the Thyristor is 80 ps, compute the required

pulse width.

T .ADccoppe rope ra teson230Vdcand f requencyo f400Hz , f eedsanRL

load. Determine the ON tirne of the chopper for output of 150 V'

[12]
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(c)

(D)
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