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1. 	 There are FOUR questions in this paper. Answer all FOUR questions. 

Each question carries 25 marks. 

2. 	 If you tbink not enough data has been given in any question you may 

assume any reasonable valU(:s. 
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EE422 POWER ELECTRONICS 


QUESTION ONE (25 marks) 

(a) 	 An inductive load is switched by a power BJT at a frequency of fs. Draw a diagram of 

VCE and Ic of the device for one complete switching cycle. The supply voltage and the 

load current are Va and 10 respectively. 

(6 marks) 

(b) 	 Assuming the following data, calculate the power loss in the transistor mentioned in (a) 

above. Show the steps of your calculations clearly. 

trt = tft = lS0ns td(on) = td(off) = SOns 

VCE(sat) = 1.2V Supply voltage = 120V Load current = 3SA 

Duty cycle = 50% is 30kHz 

You may assume usual notation. 

(9 marks) 

(c) 	 A power transistor is mounted on a heat sink having a thermal ~'esistance of 0.3° .£ . w 

You may assume the following data with usual notation. 


T i -DOC e· = 20 C e 0.150 C
j(max) = I JC w cs W 

(i) 	 Find the maximum possible power dissipation of the switch under steady state. 

(6 marks) 

(ii) 	 Calculate the temperature of the case of the device and of the heat sink. 

( 4 marks) 



EE422 POWER ELECTRONICS 


QUESTION TWO (25 marks) 

A resistive load of 8.12 is connected to the ac supply of 220Vrms, 50Hz through a single 

thyristor. 

(a) If the delay angle is a, draw the waveforms ofload voltage, load current and the 

voltage across the thyristor (VAK) with reference to the supply voltage, in your 

answer book. 

(9 marks) 

(b) Show that the average value of the load voltage is Qiven bv Vm (1 + cosa).
\.,j ,.I 2[[ 

(8 marks) 

(c) If a = 40°, calculate the average load voltage and the average load current. 

(8 marks) 



EE422 POWER ELECTRONICS 


QUESTION THREE (25 marks) 

Consider the single phase fully controlled bridge rectifier shown in Figure-Q3. 

R 

Vo 

L 

Figure - 03 

Vs = 220Vrms at 50Hz, R = SO, L = 200mH 

(a) 	 Calculate the maximum possible delay angle for which the load current is continuous. 

(5 marks) 

(b) 	 Draw the following \vaveforms in your answer book with reference to Vs. Assume that 

the delay angle a is 0 < a < :::. .
2~ 

(i) 

Oi) 

(iii) 

Load voltage 

Currents in the thyristors T1 and 14 . 

Current the supply is . 

(c) Derive an expression for the average load voltage if the delay angle is a. 

(8 marks) 

(6 marks) 

(d) Calculate the average load voltage and the average load current if the delay angle 

a 40°. 

(6 marks) 



EE422 POWER ELECTROl'aCS 

QUESTION FOUR (25 marks) 

(a) 	 A circuit of a boost converter is shown in Figure-Q4. 

;0iL 

;c0 
l' 

Vs ! VS1 IVo 

C 

You may assume that, 

Vs = 12V Duty cycle 0.6 L = 150pH 

t 	 30KHz R = IOn 

(a) 	 Draw thc wavel'Orms of VL, iL and ic , assuming that the C is large. 

(9 marks) 

(b) 	 If C is large, show that the peak to variation of the inductor CUlTent is 

by 

(C) 	 Calculate the following using the data shown above. 

0) output voltage. 

Oi) Maximum and Minimum inductor currents. 

(iii) output ripple amplitude if C = IOO/lF. 

Vs
You may use, Va = l-D . 

(6 marks) 

(2 marks) 

(4 marks) 

(4 marks) 


