1. Define Power Electronics? Draw a neat block diagram of a generalized power converter
system and explain. Explain how power, electronics and control are related in a power
electronic system.

A.
- Power electronics combines power, electronics and control. Power*
electronics may be defined as the applications of solid-state electronics

for the control and conversion of electric power..
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Power :- Power deals with the static and fotating power equipment for
the generation, transmission and distribution of electric energy.
Electronics :- Electronics deal with the solid-state devices and circuits for
signal processing to meet the desired control objectives.

Control :- The control deals with the stability and response (steady state

& dynamic) characteristics of closed loop systems.



- Block diagram of power electronic system :-
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Figure shows the block diagram of the power system using a power

converter or controller.

% The power controller or converter can use power devices such as
thyristor (SCR), GTO, MOSFET, BJT or IGBT as a switch.

% The power source can be ac mains, generator or batteries. The
power controller converts the input power which is suitable for the
load. Let us take example of a speed control system for a dc motor.
The power converter and controller is then a controlled rectifier

which produces a variable dc voltage as its output.
% The sensing element is a speed sensor which senses the actual

speed of the dc motor and produces a feedback signal proportional
to actual speed of the motor.

** This feedback signal is compared with a reference signal which
represents the desired speed. Based on the difference between these
two signals, the control circuit will produce a control signal for the
power converter and controller. This will change the dc output
voltage of the converter so as to adjust the motor speed to the
desired value.

2. With the circuit diagram, input and output waveforms, explain the control characteristics of a GTO

and an SCR. Consider that an AC supply is given to a circuit which supplies a DC linear load. What is
the circuit that can be used for this operation? Draw that circuit and explain its input and output

waveforms.
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3. What is a power converter? List the different types of power converters and mention their
conversion functions.
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4. What are the peripheral effects of power electronics circuit and what are the remedies for
them?
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5. The BJT is specified to have B in the range of 8 to 40. The load resistance R= 11Q . The dc
supply voltage is Vcc=200V and the input voltage to the base circuit is Vg=10V. If Vcgean=1.0V

and Vggsan=1.5V. Calculate

a. The value of Rgthat results in saturation with an overdrive factor of 5.

b. The forced B¢
c. The power loss P+in the transistor.
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6. With a neat diagram explain the switching characteristics of an IGBT. Compare BJT and '
MOSFET
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