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FIFTH SEMESTER
EE 1301 — POWER ELECTRONICS
ELECTRICAL AND ELECTRICAL ENGINEERING
(Common to Electronics and Instrumentation Engineering,
Instrumentation and Control Engineering)
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

1.  How a thyristor can be protected against excess dv/dt?

2. In TRIAC which of the modes the sensitivity of gate is
high.

3. Under what conditions a single phase fully controlled
converter gets operated as an inverter.

4.  The average output of a single phase semi converter is
60 % of the maximum possible output. Find the firing
angle of the converter.

5. A step-up chopper has input voltage of 220V and output
voltage of 660V. If the non-conducting time of the
thyristor-chopper is 100 ps, compute the pulse width of
the output voltage.

6. Mention the disadvantages of the voltage commutated
chopper.
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Why is lower order harmonics eliminated in the output
waveforms of an inverter?

List the various PWM techniques in inverter. How do they
differ from each other?

Mention the different types of HVDC links.

What is static VAR compensator?

PART—B (5x16=80 marks)

(@) (i) Explain the two transistor analogy of an (6)
SCR.

(i)  With neat structural diagram, explain (10)
the operation of IGBT.

Or

(b) Explain the switching performance of BJT (16)
with relevant waveforms indicating clearly
the turn-on, turn off times and their
components. Also define the term SOA.

(@) For a single phase full converter, the load
current can be assumed to be continuous and
its ripple content is negligible. The turn’s
ratio of the transformer is unity.

()  Express the input current in Fourier 10)
series.
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(i) Determine the harmonic factor of input
current and input power factor.

Or

A single phase fully controlled thyristor
bridge converter feeding a load consisting of
20resistance, 0.1 H inductance and 50 V emf.
Determine the average load voltage, average
load current and input power factor assuming
the load current to be constant. The supply
voltage is 230 V at 50 Hz and the triggering
angle is 10°

Draw the circuit of Buck regulator and
explain its working principle with necessary
waveforms. Derive the expression for peak to
peak ripple voltage of the capacitor that is
present across the load.

Or

Classify the basic topologies of switching
regulators and explain the operation of buck
regulators with continuous load current using
suitable waveforms.

With the neat circuit diagram explain the
different stages of operation of a single phase
Auto-Sequential Commutated Inverter

(ASCD)
Or

6)

(16)

(16)

(16)
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With aid of circuit diagram and relevant
waveforms, ‘explain the operation of a PWM
converter.

(@) With the neat block diagrams, explain
the working principle of On-line UPS
and Off-line UPS.

(i) Draw the circuit of UPS system in
which a single circuit operates as
rectifier to charge the Battery. When
mains supply is available and the same
circuit acts -as inverter when mains
supply is not available.

Or
Write short notes on:
(1)  Shunt static VAR compensator

(i) Unified power flow controller.
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