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M.E./M.Tech. DEGREE EXAMINATIONS, JANUARY 2010.
FIRST SEMESTER
POWER SYSTEMS ENGINEERING
PE 913 — ANALYSIS OF INVERTERS
(REGULATIONS 2009)
(Common to Power Electronics and Drives)
Time : Three hours Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1. What are the demerits of Half bridge inverter when compared to Full bridge
inverter?

2. What is the necessity of using feedback diodes in forced commutated inverters?

3.  What is the advantage and disadvantage of 120° conduction scheme over 180°
" conduction scheme in three phase inverters?

4. What is the advantage of using unipolar switching scheme over bipolar
switching scheme in SPWM technique?

5.  When is load commutation possible with CS1?

6.  Switching devices like Power MOSFET and IGBT are not used in CSI but
thyristors are used. Explain why.

7.  What are the different types of multilevel inverters?
8.  List the important applications of multilevel inverter.
9.  What is the use of coupled inductors in Half bridge series resonant inverters?

10. What is the necessary condition for current oscillations in series inverters?
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PART B — (5 x 16 = 80 marks)

Define the following inverter performance parameters :

Harmonic Factor (HF), Total Harmonic Distortion (THD), Lowest Order
Harmonics (LOH) and Distortion Factor (DF).

(1)

(i)

@)

(i) -

Draw a neat diagram of a single phase full bridge inverter with
feedback diodes. Explain its working using voltage, current and
gate signal wave forms, when the inverter is supplying a lagging
power factor load.

In the Single phase Full bridge inverter, the load current
is approximated as a sine wave and is given by
i,(wt) = 540 sin (wt — 45°). The dc supply voltage is 300 V.

Draw the waveforms of output voltage, output current and supply
current. Indicate on the current waveforms, the devices conducting
during various intervals of time. Also calculate the average value of
supply current and power delivered to the load.

Or

Draw a neat diagram of parallel inverter (capacitor commutated)
with feedback diodes. Explain the working of the inverter with the
help of voltage and current waveforms. What are the precautions to
be observed to avoid commutation failure?

Explain with the help of output voltage wave form how single pulse
width modulation technique can be implemented in a single phase
full bridge inverter to obtain control over the output voltage and
elimination of a lower order harmonics.

With an appropriate power circuit diagram, discuss the principle of
working of three phase bridge inverter. Draw the phase and line voltage
waveforms on the assumption that each thyristor conducts for 120° and
the three phase load is star connected resistances.

1)

(i1)

Or

Explain sinusoidal pulse width modulation (SPWM) technique as
used in PWM inverters. What are its advantages and
disadvantages?

A three phase bridge inverter delivers power to a resistive load from
450 V dc source. For a star connected load of 10 Q/ph, determine
RMS value of load current, RMS value of thyristor current and
power delivered to the load. Assume 180° mode of conduction.
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(iii)
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Discuss the main features of CSI.

Compare CS] with VSI and bring out the advantages of one over the
other.

Draw the circuit of a Single phase capacitor commutated current
source inverter with ‘R’ load. Explain its working with the help of
load voltage and load current waveforms.

Or

Draw and explain the operation of a single phase auto-sequential
commutated inverter (ASCI) with series R-L load making use of
associated voltage and current waveforms.

Draw a three phase CSI using thyristors, diodes and capacitors and
explain the gating sequence for providing three phase balanced
current supply to a star connected load.

Explain the operation of a cascaded multilevel inverter high lighting its
important features. What are its advantages and disadvantages?

Or

Explain a diode clamped multilevel inverter bringing out its major
advantages and disadvantages.

(1)

(i)

Explain with a neat diagram the operation of a series resonant
inverter using related waveforms. What is the necessity of the
blanking period between thyristors?

A thyristor based resonant RLC inverter has the following
parameters :

R=1Q,L=0.1mH and C = 10 xf, Find the maximum frequency
of operation of the inverter. Allow a blanking period of 12 us.

Or

Explain with a neat diagram the operation of a class E resonant inverter.
What are its merits and applications?
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