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_..JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY. HYDERABAD.

" B. Tech ITI Year I Semester anmmatnons ‘November/Deceinber — 2016
POWER ELECTRONICS
(Electrical and Electronics Engineering)

Time: 3 hours Max. Marks: 75

Note,

-This questlon paper contams two Jparts A :Lnd B §f:= ::I: e T

“Part A is compilsory which cafries 25 marks. Answer all quesiions in Part ‘A. Part B

o
=

3.a)

b)

consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have a, b, ¢ as sub questions.

... . PART-A . .
(25 Marks)
Define Latching current. [2]
What is the importance of line commutation? (3]
What are the advantages of Free wheeling diode? [2]
.~ What is meant by overlapping period in phase.controlled convem:rs” e, [3]
£ Write few applications of chopprs. I i i)
What is meant by Time Ratio Control? [3]
What assumptions are considered for the operation of inverters? [2]
Classify inverters according to connections. [3]
Draw the basic structure of TRIAC and its circuit symbol. [2]
:Define ACwoltage controller:. .- . P 3]
PART -B
(50 Marks)
Give the constructional detaﬂs of SCR Wl'[h thf: help of schemauc dlagram and c1rcu1t
- SymbOI O UL
“Explain in detail’ the two transistor analogy of SCR o f "'[5+5]

OR
Describe the different modes of operation of a thyristor with the help of its V-I
characteristics.
Two thyristors having a difference of 4mA i in latching current are connected in series

i gi: in the cucult Voltaces across the devices a;re 450\/ and 3OOV Calculate the requlred

" equalizing resiStance and capacifance, if the perfnissible difference in blocking voltage

48
by

is 10V and the difference in the recovery charge is 5pC. [5+5]

Explain the operation of single phase fully controlled converter with RL load. Derive

..the output yoltage and current expressions for, firing angle of 45 degrees.

A single phase fully rBCtIf]SI' 1s used to suppLy power te) load having 1mpedance
200 ohms and 150 mH, from 230V, 50Hz, ac supply at a firing angle of 90 degrees.
Calculate

i) Average values of output voltage and current

i1) RMS values of output voltage and current. [5+5]
OR ...

Explain thé"bpé'ranon of thwe phase Bndgé"ty"p'é! Full Conv'éitéf with RL — Toad :with

neat waveforms. [10]
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)

7.’ai>
b)

' Dmu]be Lhc Molgdn ChOppCI with associated '\OlldUL and current waveforms,

A step-up chopper has input voltage of 220V and output voltage of 660V. If the
conducting tiume of thyristor-chopper is 100us, compute the pulse width of output
voltage. In case the output-voltage pulse width is halved for constant frequency
_operation, fmd thL average \d]ue of new output v voltage? o _[5+5]
: : OR AR SN

Enumerate the merits of Morgan chopper compared to Jones chopper. [5+5]

S/Diccum the following:
a) Single pulse Mudulatmn

9.

10.a)

é'r{)f:._.‘

1.~

b)) SPWM Technique. SR
OR
Hxplain in detail about 180" Conduction Mode of 3 @ Valtage Source Inverters. [10]

Explain the various modes of operation of TRIAC with the hclp ol equivalent circulls
~and relevant-waveforms. - RS P

A single phasc:half wave AL Vdltage controllért has a resistivé lOclL of R = 40 ()'hmﬁ and
the input voltave is Vs = 230V, 501z, The Delay angle of thynstor 1s 50 degrees.
Determine

1) The rns value of output voltage Ve,

”‘) The input power factor,

) The ave "jlj}}(‘“e”mpul L“”U.l?. ..................... D545
OR ‘ E

Describe the operating principie of single—ph&’we tw single-phase step-up cycloconverter

with the help of mid-point und bridge type confipuration. THustrate your answer with

appropiiate cireuit and wavelorms, [10]
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