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   CO BL 
Q.1(a) Define Smart Grid concept and discuss the different qualities that it brings to the power 

system operation. 
[5] 1 1 

Q.1(b) Discuss and explain that solar current is a drift current. Explain the PV characteristics of a 
solar cell. 

[5] 1 2 

     
     

Q.2(a) Discuss in detail the wind energy conversion system and prove that mechanical power 𝑃௠ =

 
ଵ

ଶ
𝜌𝐴𝑉∝

ଷ𝐶௣ which is transmitted to the shaft. 

 

[5] 2 2 

Q.2(b) Explain the control strategies of changing power from a wind turbine. Also discuss the 
way of extracting maximum electrical power from wind turbine system. 

[5] 2 2 

     
     

Q.3(a) Explain the responsibilities of the source connected to the grid using proper equations and 
figures while the voltage and frequency of the grid change. 

[5] 3 2 

Q.3(b) Discuss the current controller required to vary the active and reactive power of the grid-
tied source. Explain the necessities of the 𝛼𝛽 and  𝑑𝑞 conversion in controlling the 
power. 

[5] 3 3 

     
     

Q.4(a) Explain the working of the Transmission Control Protocol (TCP), describing its connection 
establishment, reliability, and flow/congestion control mechanisms. Also discuss its role 
and importance in Smart Grid communication systems. 

[5] 4 2 

Q.4(b) Differentiate between a Piconet and a Scatternet in Bluetooth networks. Explain the role 
of master and slave devices in each. 

[5] 4 2 

     
     

Q.5(a) Discuss the advantages of Demand Response Programs implemented in power systems. [5] 5 2 
Q.5(b) Discuss Different Demand Response Programs. [5] 5 2 
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