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Q.1(a) Enumerate the different types of microgrid structures. What are the control and protection 

requirements in a microgrid system? 
[5] 

1 1 

Q.1(b) Draw the generalized layout of AC microgrid and explain its architecture. [5] 1 1,2 
     
     

Q.2(a) Draw the electrical model of a PV cell and derive its governing equations. How do ISC and 
VOC depend on IP? Justify. 

[5] 
5 2 

Q.2(b) With proper mathematical equations and flow chart explain the incremental conductance 
method of MPPT. What are the factors that affect MPPT algorithm? 

[5] 3 2 

     
     

Q.3(a) Draw the simple schematic of frequency and voltage droop controller. Also draw the 
frequency and voltage droop characteristics in grids with dominant inductive behavior. How 
will these characteristics be modified for resistive grids? 

[5] 
4 2 

Q.3(b) With the help of block diagram showing input, output, objective, and constraint, explain 
the process of energy management system (EMS). Enlist the objective functions used for 
EMS in microgrids. 

[5] 
3 2 

     
     

Q.4(a) Draw the conceptual structure of the virtual synchronous generator. Why there is low 
inertia in a microgrid system? What are its negative impacts. 

[5] 
4 3 

Q.4(b) Write the equations used for developing the state-space model of the VSG. Also, draw the 
general block diagram of the VSG system.        

[5] 
4 2 

     
     

Q.5(a) Define non-detection zone in Islanding detection? Discuss any three passive islanding 
detection techniques in brief. 

[5] 
5 2 

Q.5(b) Justify the requirement of load shedding in emergency control of microgrid? Discuss any 
two load shedding algorithms with the help of flowchart. 

[5] 5 4,2 
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