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Answer Question No.1 which is compulsory and any FIVE from the rest. 

The figures in the right hand margin indicate marks. 
  
Q1  Answer the following questions : (2 x 10) 

 a) How does HVDC transmission deals with improvement of power quality issues? 
Explain. 

 

 b) Why does voltage variation along a line occur? Illustrate the same in a graph.  
 c) How does power frequency variation affects power quality of a network? Explain 

with one example. 
 

 d) State the fundamental principles of protection against voltage sags and voltage 
interruptions. 

 

 e) Why does voltage magnitude in an electric transmission network suffer from 
sag? Suggest one possible scheme for combating voltage sag phenomenon. 

 

 f) Write the significance of harmonics as regards to power quality.  
 g) Derive the frequency relationship between the characteristic harmonics with that 

of fundamental. 
 

 h) State the basic principle of operation for multi terminal DC (MTDC) links.  
 i) Why it is preferred to operate MTDC links in parallel? Justify your answer with a 

valid example. 
 

 j) Write the control mechanism for inverter extinction angle control of HVDC 
converters. 

 

    
Q2 a) Explain the cause and effects of voltage transients on power system equipment. 

Hence, differentiate between overvoltage and voltage transient events. 
(5) 

 b) Distinguish between long duration voltage variation and short duration voltage 
variation. Also illustrate the impact of voltage imbalance on the system with the 
help of suitable examples. 

(5) 

    
Q3 a) Explain the advantages and limitations posed by HVDC transmission system as 

compared to that of an HVAC system.  
(5) 

 b) Justify the need for control in a DC link. Hence, analyze the problems in a DC 
link associated with power reversal. 

(5) 

    
Q4 a) Develop a mathematical model for quantifying the amount of harmonics present 

in a HVDC network. Also highlight the main sources of harmonic generation. 
(5) 

 b) Illustrate the circuit model for a simple six pulse voltage source converter (VSC) 
module and explain its working with the help of correct gate firing sequence. 

(5) 
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Q5 a) Differentiate between characteristic harmonics and non-characteristic 
harmonics. Also formulate the mathematical expression to signify the 
characteristic variation of harmonic currents due to variation of converter firing 
angle. 

(5) 

 b) Design a band pass filter circuit to help suppress harmonics introduced into the 
power system network by non-linear loads and converters. 

(5) 

    
Q6  Discuss the reason for faults taking place on converters. Hence, compare the 

impact of the faults occurring on AC side and DC side of the converter system. 
Also describe a suitable scheme for protection of converters against over 
currents and over voltages. 

(10) 

    
Q7  Discuss the merits of converter control as regards to control of power flow in 

transmission lines. Also, classify the control techniques available in view of the 
system control hierarchy and basic control philosophy. 

(10) 

    
Q8  Write short Notes on any TWO : (5 x 2) 

 a) Importance of evaluating the economics associated with different ride-through 
techniques in view of smooth converter operation of HVDC systems.  

 

 b) Discuss and compare the following control techniques: 
i) pulse phase control 
ii) constant power control 

 

 c) Design criteria of high-pass filters and protection scheme for filter circuits.  
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