SCHEME OF EVALUTION

(Scoring Indicators)
[ Revision : 2015 ]
Course Code : 5032
Course Title : Power Electronics
Qst. Split | Total
No. Scoring Indicators Up
Score
[ PART - A
1
2 2
2 1. Light dimming control.
2. Motor speed control. Any
3. Phase control. two |2
4. Minimizing radio interference.
5. As static switch to turn .
3 1. To eliminate negative voltage at output. Any
2. To get output current continuous, two |2
3. For the protection of SCR.
4 1. Stator voltage control. Any
2. Stator frequency control. two |2
3. Stator voltage and frequency control.
5 1. Electromagnetic interference,
2. Control circuit is expensive.
3. Higher output ripple and noise. Any |2
4. The main supply voltage causes disturbances in other devices in two
close proximity.
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0 <t<T/2, TI conducts and load is subjected to a voltage Vs/2
T/2 <t <T, T2 conducts and load is subjected to a voltage -Vs/2

The load voltage is an alternating voltage wave form of amplitude Vs/2
and frequency 1/T Hz.

Circuit

Waveform

Page3 —




K:j

Rated voltage

Torque

(h\

Parameter Linear power supply SMPS
Size Large Small
Weight Heavy Light
Efficiency | Poor Good

(25 - 50%) (65 — 80%)
Operating
cost High Low
Main Bulky Small
transformer
Noise level | Low High
at output
Filter Bulky Medium
Capacitor
Transformer | Laminated iron Ferrite core
core
RF Special shielding should | Negligible
interference | be provided

3+3
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III

(a)

(b)

Buck Converter Boost converter
The output voltage is less than the | The output voltage is more than
input voltage the input voltage
It can be used as a step down It can be used as a step up
transformer transformer
Poor PF correction High PF correction
Large filter required Small filter required
PART _C
Souree (5) Gate (G) Drain (D)

Oxide (Si0,)

Body

No channel between source and drain. When positive voltage applied to
the gate creates a channel in between drain and source due to the
capacitive effect of silicon dioxide .

Voltage triggering
Gate triggering

dv/dt triggering
Temperature triggering
Light triggering

Explnation
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It can be triggered in to conduction by both +ve end —ve voltages at its
anode and both +ve end —ve voltages at its gate.
(1) When A2 is +ve current path is P1-N1-P2-N2
+ve gate voltage forward biases P2-N2 Jjunction
-ve gate voltage forward biases P2-N3 junction and current
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carriers injected to P2 to turn ON the scr.

(2) When Al is +ve, current path is P2-N1-P1-N4
+ve gate injects current carriers by forward biasing P2-N2 junction
-ve gate injects current carriers by forward biasing P2-N3 junction.
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(b)

VI
(2)

A chopper is a high speed ON-OFF semiconductor switch. During Ton
chopper is ON and load voltage equals source voltage. .During Toff
chopper is OFF , load current flowing through the freewheeling diode. As
a result load terminals are short circuited by diode and load voltage is
zero. Load current is continuous and average load voltage is
V0= Ton.Vs/Ton+Toff.

=Ton . Vs/T

=f. Ton. Vs

F=1/T called chopping frequency.
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Full Converter
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(b)
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Reverse Forward
Reg. braking motoring
Conwv. 2 Conv.1
NN
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| Conv ]
Conv 2 4 |8
Reverse Forward
motoring | Reg. braking
-Vy
',

220V
AC Supply

—

Electronic Regulator

By varying resistor Rl the gate voltage of triac can be varied through =

diac and then speed can be varied.
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Explanation

= Coﬂstﬂnt

Torque

By changing supply frequency, motor sf)eed can be altered and thus torque
and speed of a three phase induction motor can be controlled. For a three
phase induction motor per phase supply voltage is V1= 4.440fIN1Ko
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PWM IC TL494

1. Physical preventive maintenance:- Checking all the connections.
Poor connection will generate temperature.

2. Protection settings and calibration :- Protection settings like over

voltage, alarms, battery conditions etc. and also calibration.

Functional load testing :- Steady state load testing, Harmonic

analysis, Filter integrity, Transient response load test, Module test

and Battery run-down test.
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(b)
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Unregulageg

Fig. 1.19(b). When the output

input voltage V. With
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Principle of Operation
When the transistor switch Q is turned on by the Posilive output pulse of the PWM, current
flows through the inductor L and divides itself into two barts—one flowing throuph the
g gh
output capacitor C and the other through the load R;. As the transistor starts conducting,
lustrated in

or L bucks {opposes) the input voltage as il

voltage V.. exceeds the input voltage V,, the transistor




