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Question
#

Description

1a

Explain the operation of step-up chopper. Draw the relevant waveform. Derive an
expression for average output voltage.

 Step-up chopper is a static device whose average output DC voltage is greater
than its input DC voltage.

 A converter can be used to step-up a dc voltage and an arrangement for step-up
operation. When switch SW is closed for time t, the inductor current rises and
energy is stored in the inductor L.

 If the switch is opened for time t1, the energy stored in the inductor is
transferred to load through diode D and the inductor current falls
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1b A step-up chopper has an input voltage of 220V and output voltage is 640V. If the
non-conducting time of thyristor is 100µsec. Calculate the pulse width of the
output voltage. If the pulse width is halved, for constant frequency operation.
Calculate the new output voltage.
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2a

Explain working of step-down chopper. Draw the relevant waveform. Derive an
expression for average and output rms voltage.
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A step-down chopper with resistive load of 20Ω and the input voltage is 200V.
When the converter switch is remains ON its volage drop is 1V and chopping
frequency is 2Khz, if the duty cycle is 50% determine, 1) Average output Voltage
2) RMS output voltage 3) Chopper efficiency. 4) effective input resistance.
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3

With circuit diagram and waveforms, explain the operation of class D chopper and
Four quadrant chopper.

Class D Chopper
• The load voltage is always negative.
• The load current is either positive or negative

• S3 and D2 operate to yield both a negative voltage and a load current.
• When S3 is closed, a negative current flow through the load.
• When S3 is opened, the load current freewheels through diode D2.

• S2 and D3 operate to yield a negative voltage and a positive load current.
• When S2 is closed, a positive load current flow.
• When S2 is opened, the load current freewheels through diode D3.

• It is important to note that the polarity of E must be reversed for this circuit to yield a
negative voltage and a positive current.
• This is a negative two-quadrant converter.
• This converter can also operate as a rectifier or as an inverter.
• The load voltage is always negative.

• The load current is either positive or negative
• S3 and D2 operate to yield both a negative voltage and a load current.
• When S3 is closed, a negative current flow through the load. • When S3 is opened, the
load current freewheels through diode D2
• S2 and D3 operate to yield a negative voltage and a positive load current. • When S2
is closed, a positive load current flow.
• When S2 is opened, the load current freewheels through diode D3.
• It is important to note that the polarity of E must be reversed for this circuit to yield a
negative voltage and a positive current.
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Four-quadrant converter / Class E Chopper
• The load current is either positive or negative
• The load voltage is also either positive or negative.
• One first and second quadrant converter and one third and fourth quadrant converter
can be combined to form the four-quadrant converter.
• For operation in the fourth quadrant, the direction of the battery E must be reversed.
• This converter forms the basis for the single-phase full-bridge inverter.
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With the neat circuit diagram and waveforms, Explain the operation of single-
phase full bridge inverter supplying resistive a load.
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5

With the neat circuit diagram and waveforms, Explain the 180º mode of operation
for three phase inverter. Give the expression for line and phase voltages for one
cycle.
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A single-phase full bridge inverter has a resistive load of 4Ω and dc input voltage is Vs
= 24V.  Determine

1. RMS output voltage at fundamental frequency
2. Output power
3. Average and peak current of each transistor
4. Peak reverse blocking voltage of each transistor
5. THD, DF, HF and DF of LOH







7a

Explain the voltage control of single-phase inverter using 1) multiple pulse width
modulation 2) sinusoidal pulse width modulation
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7b

With the neat circuit diagram and waveforms, Explain the operation of current
source inverter.
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