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EXPERIMENT–1 
 

AIM: - To study Uncontrolled and Controlled Rectifier with R & R-L load with effect of freewheeling 

diode 

Apparatus Used:- MATLAB – Simulink or PSIM software in Personal Computer 

 

Theory: 

 

 

 

(Write brief theory of rectifier: uncontrolled, controlled; firing angle α, extinction angle β) 

 

 

Simulink Circuit (Diode Rectifier): 

 

 

 
 

 

 

Parameters Used: 

 

(Write the parameters like value of resistance, voltage source, etc) 

 

Expected graphs: 

 

(See the sample graph on next page) 

 

Observation & Conclusion 

 

(Write your observation & Conclusion from output) 
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Simulink Circuit (Controlled Rectifier): R-Load 

 

 
 

 

Parameters Used: 

 

(Write the parameters like value of resistance, voltage source, etc.) 

 

Expected graphs: 

 

(See the sample graph on next page) 

 

Observation & Conclusion 

 

(Write your observation & Conclusion from output. Change the firing angle by changing the 

control voltage. Vary the firing angle in steps and note down the output value. Prepare a 

table comparing the output value with theoretical value for different values of duty cycle.) 

 

𝑽𝒐 =
𝑽𝒎

𝝅
 (𝟏 + 𝒄𝒐𝒔𝜶) 

 

Sl. No. α (degree) Vo (calculated) Vo (measured) 
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Simulink Circuit (Controlled Rectifier): RL-Load 

 
 

 

 

Parameters Used: 

 

(Write the parameters like value of resistance, inductance, voltage source, etc.) 

 

Expected graphs: 

 

Output voltage for discontinuous load current 
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Output voltage for continuous load current 

 

 
 

Observation & Conclusion 

 

(Write your observation & Conclusion from output. Change the firing angle by changing the 

angle in pulse generator. Vary the firing anglein steps and note down the output value. 

Prepare a table comparing the output value with theoretical value for different values of duty 

cycle, both for continuous & discontinuous currents. Also, put the freewheeling diode across 

load and observe the output.) 

 

Discontinuous:     𝑽𝒐 =  
𝑽𝒎

𝝅
 [𝒄𝒐𝒔𝜶 − 𝐜𝐨𝐬 𝝅 +  𝜷 ] 

 

Sl. No. α (degree) β (degree) Vo (calculated) Vo (measured) 

     

     

     

     

 

 

 

Continuous:  𝑽𝒐 =
𝟐𝑽𝒎

𝝅
 𝒄𝒐𝒔𝜶 

 

Sl. No. α (degree) Vo (calculated) Vo (measured) 

    

    

    

    

 

 

Assignment: Three-phase uncontrolled and controlled rectifier with R Load. 
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EXPERIMENT–2 
 

AIM: - To study Step-Down, Step-Up & Step-Up/Down Choppers 

Apparatus Used:-MATLAB – Simulink or PSIM software in Personal Computer 

 

Theory: 

 

   (Write brief theory of Choppers) 

 

Simulink Circuit (Step Down Chopper): 

 

 
 

Parameters Used: 

 

(Write the parameters like value of resistance, inductor, voltage source, switching frequency, 

duty cycle, etc.) 

 

Expected graphs: 

 

(See the sample graph on next page) 

 

Observation & Conclusion 

(Write your observation & Conclusion from output. Vary the duty cycle in steps and note 

down the output value. Prepare a table comparing the output value with theoretical value for 

different values of duty cycle.) 

𝑽𝒐 =  𝜶 𝑽𝒔 

Sl. No. α (duty ratio) Vo (calculated) Vo (measured) 
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Simulink Circuit (Step Up Chopper): 

 

 
 

Parameters Used: 

 

(Write the parameters like value of resistance, inductor, voltage source, switching frequency, 

duty cycle, etc.) 

 

Expected graphs: 

 

(See the sample graph on next page for VL, IL, IO, VO, duty ratio 0.6) 

 

Observation & Conclusion 

 

(Write your observation & Conclusion from output. First observe & verify the waveforms 

without connecting the filter capacitor. Then connect the filter and vary the duty cycle in 

steps and note down the output value. Prepare a table comparing the output value with 

theoretical value for different values of duty cycle.) 

𝑽𝒐 =  
𝑽𝒔

(𝟏 − 𝜶)  

Sl. No. α (duty ratio) Vo (calculated) Vo (measured) 

    

    

    

    

 

 

 

 

 

 

 



0.0986 0.0988 0.099 0.0992 0.0994 0.0996 0.0998
0

100

200

300

400

500

600

700

800

0

10

20

30

40

50

60

70

80

0

10

20

30

40

50

60

70

80

-600

-400

-200

0

200

400

Time offset: 0               



 

Compiled by: Md Aftab Alam, EEN, AU 

 

 

Simulink Circuit (Step Up/Down Chopper): 

 

 
 

Parameters Used: 

 

(Write the parameters like value of resistance, inductor, voltage source, switching frequency, 

duty cycle, etc.) 

 

Expected graphs: 

 

(See the sample graph on next page for VL, IL, IS, IO, VO, duty ratio 0.4) 

 

Observation & Conclusion 

 

(Write your observation & Conclusion from output. First observe & verify the waveforms 

without connecting the filter capacitor. Then connect the filter and vary the duty cycle in 

steps and note down the output value. Prepare a table comparing the output value with 

theoretical value for different values of duty cycle. Prepare table for duty ratio both less than 

& greater than 0.5.) 

 

𝑽𝒐 =  𝑽𝒔

𝜶

(𝟏 − 𝜶)
 

 

Sl. No. α (duty ratio) Vo (calculated) Vo (measured) 
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EXPERIMENT–3 
 

AIM: - To study AC Regulator (with R and R-L Load) and Cycloconverter 

Apparatus Used:-MATLAB – Simulink or PSIM software in Personal Computer 

 

Theory: 

   (Write brief theory of AC Regulator and Cycloconverter) 

 

Simulink Circuit: 

 
Parameters Used: 

(Write the parameters like value of resistance, inductance, voltage source, frequency, firing 

angle etc.) 

Expected graphs (R  Load): 

(See the sample graph on next page for firing angle 60
0
) 

 

Expected graphs (R-L  Load): 

(See the sample graph on next to next page for firing angle 60
0
. Also observe the source 

current and other thyristor voltage.) 

 

Observation & Conclusion 

(Write your observation & Conclusion from output. Vary the firing angle in steps and note 

down the output value. Prepare a table comparing the output value with theoretical value for 

different values of firing angle.) 

R Load: 𝑽𝑶 = 𝑽𝑺 
𝟏

𝝅
 {𝝅 −  𝜶 +  

𝟏

𝟐
 𝒔𝒊𝒏𝟐𝜶} 

R-L Load: 𝑽𝑶 = 𝑽𝑺 
𝟏

𝝅
 {(𝝅 + 𝜷) −  𝜶 +  

𝟏

𝟐
 (𝒔𝒊𝒏𝟐𝜶 − 𝒔𝒊𝒏𝟐(𝝅 + 𝜷)} 

 

Sl. No. α (degree) Vo (calculated) Vo (measured) 
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Cycloconverter (Mid-point configuration) 

 

Simulink Circuit: 

 
Parameters Used: 

(Write the parameters like value of resistance, inductance, voltage source, frequency, firing 

angle, transformer ratings etc.) 

 

Expected graphs (R  Load): 

(See the sample graph on next page for firing angle 60
0
) 

 

Observation & Conclusion 

(Write your observation & Conclusion from output. Vary the firing angle in steps and note 

down the output value. Change the frequency and observe the output. Prepare a table 

comparing the output value, for a given frequency, with theoretical value for different values 

of firing angle.) 

 

R Load: 𝑽𝑶 = 𝑽𝑺 
𝟏

𝝅
 {𝝅 −  𝜶 +  

𝟏

𝟐
 𝒔𝒊𝒏𝟐𝜶} 

 

Sl. No. α (degree) Vo (calculated) Vo (measured) 

    

    

    

    

    

 

 

 



0 0.05 0.1 0.15 0.2 0.25 0.3
-200

-100

0

100

200

 

 

0

0.5

1

1.5

2

 

 

0

0.5

1

1.5

2

 

 

0

0.5

1

1.5

2

 

 

0

0.5

1

1.5

2

 

 

-500

0

500

 

 
Vs

P1_Gate

P2_Gate

N1_Gate

N2_Gate

Vo

Time offset: 0               



 

Compiled by: Md Aftab Alam, EEN, AU 

 

Cycloconverter (Bridge configuration) 

Simulink Circuit: 

 
Parameters Used: 

(Write the parameters like value of resistance, inductance, voltage source, frequency, firing 

angle, etc.) 

 

Expected graphs (R  Load): 

(See the sample graph on next page for firing angle 60
0
) 

 

Observation & Conclusion 

(Write your observation & Conclusion from output. Vary the firing angle in steps and note 

down the output value. Change the frequency and observe the output. Prepare a table 

comparing the output value, for a given frequency, with theoretical value for different values 

of firing angle.) 

R Load:     𝑽𝑶 = 𝑽𝑺 
𝟏

𝝅
 {𝝅 −  𝜶 +  

𝟏

𝟐
 𝒔𝒊𝒏𝟐𝜶} 

 

Sl. No. α (degree) Vo (calculated) Vo (measured) 
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EXPERIMENT–4 
 

AIM: - To study Half-Bridge and Full-Bridge Square Wave Inverter 

Apparatus Used:-MATLAB – Simulink or PSIM software in Personal Computer 

 

Theory: 

 

   (Write brief theory of Inverter) 

 

 

PSIM Circuit (Half Bridge Inverter): 

 

 
 

Parameters Used: 

 

(Write the parameters like value of resistance, voltage source, frequency etc.) 

 

Expected graphs (R  Load): 
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Expected graphs (R –L  Load): 

 
 

Observation & Conclusion 

 

(Write your observation & Conclusion from output) 

 

 

 

PSIM Circuit (Full Bridge Inverter): 

 

 
 

 

 

Parameters Used: 

 

(Write the parameters like value of resistance, inductor, voltage source, frequency, etc.) 
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Expected graph (R  Load): 

 

 
 

 

 

Expected graphs (R-L  Load): 

 

 
 

 

Observation & Conclusion 

 

(Write your observation & Conclusion from output. Change the value of inductance and 

observe the effect.) 

 

 

 

Assignment: Single-phase and three-phase SPWM inverters. 

 

 


