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Seat No.: ________ Enrolment No.___________ 

 

GUJARAT TECHNOLOGICAL UNIVERSITY  
                   ME – SEMESTER –II-(Old) EXAMINATION – SUMMER 2019 

Subject Code: 2720709   Date: 10/05/2019  
Subject Name: Advanced Power Convertors  
Time:  10:30 AM TO 01:00 PM                                                      Total Marks: 70  
Instructions:  

1. Attempt all questions.   
2. Make suitable assumptions wherever necessary.   
3. Figures to the right indicate full marks.  
 

 

Q.1 

 

(a) With neat waveforms discuss the operation of ZVS Resonant Switched (Buck) 

Converter. 

07 

    

 (b) Discuss the significance of a phase shifting transformer for a multi-pulse 

Converter application. With detailed mathematical analysis for any one 

appropriate phase shifting transformer configuration. explain how a phase shift 

of -15° can be obtained. 

07 

    
Q.2 (a) For Y-Z2 phase-shifting transformer configuration, derive the equation of the 

input side line current in terms of secondary side line current. Consider N1 = 1 

pu, primary to secondary side line voltage ratio = 1 and phase shift between 

secondary and primary side line voltage = -15°. 

07 

 (b) With suitable example and analysis show how is harmonic cancellation 

achieved in the multi-pulse converter. 

 

07 

  OR  

 (b) With neat waveforms discuss the operation of ZCS switched dc-dc Buck 

Converter. 

07 

    
Q.3 (a) Draw the circuit topology of a 4-level flying capacitor multilevel inverter. Also, 

list the levels in the output phase voltage and the possible combinations that can 

give those levels. What are the disadvantages of the topology over other 

multilevel inverters? 

07 

 (b) Critically evaluate the various popular level-shifted carrier based PWM 

techniques used for multi-level inverter. 

07 

  OR  

Q.3 (a) Why does one require bi-directional switches for a matrix converter? How can 

such bi-directional switches be obtained? Also, critically evaluate and compare 

these bi-directional switches. 

07 

 (b) Write a brief note on instantaneous reactive power compensation using FACTS 

devices. 

07 

    
Q.4 (a) Explain the control and operation of FC-TCR for reactive power Compensation 

with neat circuit diagram and waveforms. 

07 

 (b) With relevant waveforms, explain phase-shifted carrier based modulation 

scheme for controlling 5-level cascaded H-bridge inverter. 

07 

  OR  

Q.4 (a) Write a brief note on any one control strategy for matrix converter. 

 

07 

 (b) Draw the configuration of SVC and STATCOM and compare them on various 

aspects. 

07 
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Q.5 (a) Draw a one line diagram of an HVDC transmission system for interconnecting 

two ac systems. Also explain the functions of each component involved in it. 

07 

 (b) Write a brief note on UPQC. 07 

  OR  

Q.5 (a) Explain the P&O MPPT with respect to the Photovoltaic system. Also, discuss 

the role of power electronic converter in MPPT. 

07 

 (b) Draw the block diagram showing the power electronic converter interface of a 

DFIG based gird-connected wind energy generation system. Also, discuss the 

control scheme in brief. 

07 

************* 


