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FLD30103 POWER ELECTRONIC AND DRIVES 

 SECTION A (Total: 60 marks)  

 

INSTRUCTION: Answer ALL questions. 

Please use the answer booklet provided. 

 

Question 1 

 

 

(a) Draw the symbols IGBT and GTO. 

            (4 marks) 

 

(b) List four types of Power Electronic Conversion. 

                (6 marks) 

 

(c) Give the definition of power electronics and describe the system using block 

diagram.    

                (10 mark) 

 

 

Question 2 

 

(a) Explain the different types of uncontrolled and controlled switches in terms of 

switching method and give an example of the switches for each type. 

(8 marks) 

 

(b) Draw the positive single-phase uncontrolled half-wave rectifier and full-wave center-

tapped rectifier with resistive load and explain the operation of each rectifier. 

   (12 marks) 
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Question 3 

 

(a) Draw a circuit diagram for Boost Converter and explain the operation of the circuit 

when switch in the circuit is on and off.   

(5 marks) 

 

(b) Explain the principles of phase control for AC voltage controller in Figure 1. 

  (5 marks) 

 

Figure 1 

    

(c) Give the definition and list two applications of dc to ac converter (inverter). 

(4 marks) 

(d) Draw a circuit diagram for single-phase inverter and explain the operation. 

(6 Marks) 
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SECTION B (Total: 40 marks)  

 

INSTRUCTION: Answer TWO (2) questions only 

Please use the answer booklet provided. 

 

 

Question 4 

 

(a) A single-phase half-wave controlled rectifier is connected to 120 Vac, 50 Hz source. 

The output of the rectifier is connected to a 100 ohm resistive load. If the average 

output voltage (VDC) is 30 VDC, determine: 

 

i. the delay angle α 

ii. the rms and average output current 

iii. the power absorbed by the load 

iv. the apparent power supplied by the source 

v. the input power factor 

(15 marks) 

 

(b) Prove that the average value of output voltage (Vdc) of single phase full-wave rectifier 

with resistive load is

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(5 marks) 
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Question 5 

 

The DC converter in the Figure 2 has a resistive load, RL = 20 Ω and input voltage, Vs = 120 

V. When the converter switch remains on, its voltage drop is Vch = 1.5 V and the chopping 

frequency is 5 kHz. If the duty cycle is 80%, determine 

 

(a) the average output voltage  

(b) the rms output voltage V0 

(c) the converter efficiency 

(d) the effective input resistance Ri     

(20 marks)                                                                                                                                                            

 

 

Figure 2 
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Question 6 

 

The AC voltage controller in Figure 3 is connected to a resistive load R = 20 Ω and the input 

supply voltage Vs = 110 V (rms), 50 Hz. The thyristor is on for n = 100 cycles and is off for m 

= 50 cycles. 

 

(i)      Explain the operation of on-off control of the circuit. 

(ii) Calculate the rms output voltage (VO(rms)) 

(iii) Determine the input power factor (PF). 

(iv) Calculate the average and rms thyristor current  (


m
A

kI
I   , 

2

kI
I m

R  ) 

            (20 marks) 

 

 

Figure 3 

 

 

 

 

 

 

 

 

END OF QUESTION PAPER 
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APPENDIX  

 

AC to DC Formulas 

 

1.    

  

2.    

 

3.     

 

4.     

 

5.     

 

6.    

  

  

7.     

 

8.     

 

9.     

      

10.     

 

11.    

 

12.    

 

 

Trigonometro Function 

1.      

2.  

3.  
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DC to DC Converter 

 

1.  

2.  

3.  

4.    

5.  

 

AC  Voltage Controller  
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