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DATE:______
1-Ø HALF WAVE UNCONTROLLED RECTIFIERS CIRCUIT SIMULATION
Objective
 


Implement Single-phase half-wave uncontrolled rectifier and observe its output at different load types

Equipment required: Proteus 7.1

Theory
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Note from Figure A-2-3 that the current through the load is
equal to the current through the supply (usually the secondary

winding of the supply transformer).

The voltage and current through the supply will therefore have
a similar waveform to the load current as shown in Figure A-2-
4. Therefore a dc component will be present in the supply
transformer, and this can lead to undesirable effects such as
permanent magnetisation of the transformer core with

subsequent loss of efficiency.

Figure A-2- 4: Waveform of current through supply secondary showing dc

component
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Figure A-2-3] Current flow in the half wave rectification circuit





Circuit Diagram
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Figure A-2-3] Current flow in the half wave rectification circuit

Note from Figure A-2-3 that the current through the load is
equal to the current through the supply (usually the secondary

windina of the supplv transformer). i . L
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Oscilloscope traces for voltage and with resistive load
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Review Questions:
Q# 1: What you have learnt from this Experiment

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Q# 2: Explain the process of half wave uncontrolled rectification.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

EXPERIMENT 08 

           






DATE: ______ 
1-Ø FULL WAVE UNCONTROLLED RECTIFIERS CIRCUIT SIMULATION

Objective: 

Implement Single-phase full-wave uncontrolled rectifier and observe its output at different load types
Equipment required: Proteus 7.1

Circuit Diagram
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OBSERVATIONS
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RESULTS

Oscilloscope traces for voltage with resistive load
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Review Questions
Q# 1: What you have learnt from this Experiment

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Q# 1: Explain the process of full wave rectification using the Bridge Rectifier Circuit and Center Tapped Transformer Rectifier (Two-Pulse Rectifier), also compare the both rectification process.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________EXPERIMENT 09 


DATE:______
         3-Ø HALF WAVE UNCONTROLLED RECTIFIERS CIRCUIT SIMULATION

Objective

Implement Three-phase half-wave uncontrolled rectifier and observe its output at different load types
Equipment required: Proteus 7.1
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Circuit Diagram
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OBSERVATIONS
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RESULTS

Oscilloscope traces for voltage resistive load
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Review Questions

Q# 1: Write the advantages of using three-phase rectifier circuits compared with single phase rectifier. 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________
Q# 2: What you have learnt from this Experiment

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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DATE: ______
          3-Ø FULL WAVE UNCONTROLLED RECTIFIERS CIRCUIT SIMULATION

Objective: 

Implement Three-phase full-wave uncontrolled rectifier and observe its output at different load types
Equipment required:



Proteus 7.1
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The three phase bridge connection is most readily seen as a
full wave or double way connection by reference to the circuit
layout shown in Figure A-5-1.
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Figure A-5-1: Three phase full wave rectification

The load is fed via a three phase half wave connection, the
return current path being via another half wave connection to
one of the three supply lines. Note that no neutral is required.
Again we assume that the 3 phase supply is star connected, in
a similar manner to the case for the half wave connections.

To drive the load voltage waveform consider the following with
reference to Figure A-5-1. It can be seen that the circuit is

equivalent to two three phase half wave voltages relative‘ tothe v
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OBSERVATIONS
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Circuit Diagram:
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RESULT
Oscilloscope traces for voltage and current with resistive load
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Review Questions

Q# 1: Write the advantages of using three-phase rectifier circuits.

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Q# 2: Explain briefly the operation of full wave bridge rectifier.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Q# 3: What you have learnt from this Experiment

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
EXPERIMENT 11 


DATE: ______

1-Ø HALF WAVE CONTROLLED RECTIFIERS CIRCUIT SIMULATION
Objective

 
Implement Single-phase half-wave controlled rectifier and observe its output at different load types
Equipment required:



Proteus 7.1
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Circuit Diagram:
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Oscilloscope traces for voltage resistive load
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Review Questions

Q# 1: Explain briefly the operation of half wave controlled rectifier.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Q# 2: What you have learnt from this Experiment

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
EXPERIMENT 12 


DATE: ______

1-Ø full WAVE CONTROLLED RECTIFIERS CIRCUIT SIMULATION
Objective: Implement Single-phase full-wave controlled rectifier and observe its output at different load types.
Circuit Diagram:
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Oscilloscope
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Observation
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Review Questions

Q# 1: Explain briefly the operation of Full wave controlled rectifier.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Q# 2: What you have learnt from this Experiment

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
EXPERIMENT 13 


DATE: ______

3-Ø HALF WAVE CONTROLLED RECTIFIERS CIRCUIT SIMULATION
Objective: Implement Three-phase half-wave controlled rectifier and observe its output at different load types
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is conducting at any given instant. In contrast to the
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Circuit Diagram
[image: image54.emf]
Output Waveforms 

[image: image55.png]L1 “ D1 Qg

a
) A 9, N
30uH W
i
Q1
w Lo e c2
P\ n prews
&





Observations
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Review Questions
Q# 1: Write the advantages of using three-phase rectifier circuits.

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Q# 2: Explain briefly the operation of half wave (Three Pulse) controlled Rectifier. 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Q# 3: What you have learnt from this Experiment

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
EXPERIMENT 13


DATE: ______

3-Ø full WAVE CONTROLLED RECTIFIERS CIRCUIT SIMULATION
Objective: Implement Three-phase full-wave controlled rectifier and observe its output at different load types
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Similarly to the previous diode circuit described in assignment
5 the three phase bridge connection is shown as a full wave or
double way connection by reference to the circuit layout shown
in Figure A-9-1.
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Figure A-9-1: Three phase full wave rectification

The load is fed via a three phase half wave connection, the
return current path being via another half wave connection to
one of the three supply lines, with no neutral required. Again
we assume that the 3 phase supply is star connected, in a
similar manner to the case for the half wave connections.
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The load is fed via a three phase half wave connection, the
return current path being via another half wave connection to
one of the three supply lines, with no neutral required. Again
we assume that the 3 phase supply is star connected, in a
similar manner to the case for the half wave connections.
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Circuit Diagram:

[image: image30.png]ut

"2
Lw—
w e
vt
R w
== g Tmaren
&
] Le 4
4L "
s 2
o
+
s
"
R
s
"





Observations
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Observation Table
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Review Questions
Q# 1: Write the advantages of using three-phase rectifier circuits.

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Q# 2: Explain briefly the operation of Full wave (Six Pulse) controlled Rectifier. 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Q# 3: What you have learnt from this Experiment

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Experiment 15

Buck (step-down) converter Simulation
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Switch is turned on (closed)
	· Diode is reversed biased. 

· Switch conducts inductor current 

· This results in positive inductor voltage, i.e.  
VL  Vd Vo
· It causes linear increase in the inductor current 
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Switch turned off (opened)
· Because of inductive energy storage, iL continues to flow.
· Diode is forward Biased
· Current now flows (freewheeling) through the diode. The inductor voltage can be derived as
vL=Vo
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Experimental Circuit & Results 
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Circuit  1
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Result Window 1 
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Result Window 2 
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Result Window 3 
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Result Window 4 
Experiment 16

Boost (step-up) converter Simulation 
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Boost analysis: switch closed
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Boost analysis: switch opened 
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The circuit functions in a manner such that only one diode is
conducting at any given instant. This is the one which is

connected to the phase having the highest instantaneous value
of the voltage.

To see why this is so consider Figure A-4-2.

L1

L2
L3

D1 D2 D3

AWAWA

LOAD

ave

8.26x11.69In ¢

Micr





· Boost converter produces output voltage that is greater or equal to the input voltage. 

· Alternative explanation: 

· When switch is closed, diode is reversed. Thus output is isolated. The input supplies energy to inductor. 

· When switch is opened, the output stage receives energy from the input as well as from the inductor. Hence output is large. 

· Output voltage is maintained constant by virtue of large C. 

Experimental Circuit & Results 
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It will be clearly seen that the rectified load voltage is much
'smoother than is the case for the single phase half wave
circuit.

The instantaneous dc load voltage repeats itself three times
per cycle and varies between the maximum value of the phase
voltage and half of this value (sin 60° X Viay).
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Experimental Circuit 2
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Result Window 1
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Result Window 2 
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Result Window 3 
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Result Window 4 
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