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1 

Form the Zbus using building Algorithm of the system shown below.  
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2 

   Construct the bus impedance matrix for the network shown below. Impedance values are in P.u. Add the 

elements in the given order {1,2,3,4,5} 
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3 

Explain Point by Point method for solving Swing Equation and Explain Runge Kutta Method for the 

solution of Swing Equation for transient stability analysis 
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4 

Define unit commitment and explain how the dynamic programming is applied to obtain unit 

commitment. Also Deduce the condition for optimal load dispatch considering losses in a system. 

Unit Commitment: 

Unit commitment is a crucial optimization problem in power system operation that determines the on/off 

status of generating units over a specific time horizon to meet the electricity demand at minimum cost 

while satisfying various operational constraints. 

Dynamic Programming for Unit Commitment: 

Dynamic programming is a mathematical optimization technique used to solve the unit commitment 

problem. The problem involves selecting the optimal combination of committed and decommitted 

generating units to minimize the total cost, considering factors such as fuel costs, start-up costs, and 

operational constraints. 

The dynamic programming approach involves breaking down the decision-making process into smaller 

subproblems and solving them recursively. By considering the optimal solution for each subproblem, the 

algorithm builds up to the optimal solution for the entire unit commitment problem. 
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5 

A system consists of two plants connected to a transmission line; the load is located at plant – 2. The 

power transfer of 100MW from station 1 to the load results in a loss of 8MW. Find the required generation 

at each station and the power received by the load when the system is operating with 𝜆 = Rs 100MWh. 

The incremental fuel cost of two plants are dC1 / dP1 = 0.12 P1 + 65Rs/MWh and dC2 / dP2 = 0.25P2 + 

75Rs/MWh. 
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6 

The operating cost of F1 and F2 in Rs/h of two generating units each of 100 MW are F1 = 

0.2PG12+40PG1+120; F2=0.25PG22+30PG2+150. Find the optimal generation of two units for a total 

demand of 180MW and the corresponding total cost. Also compute savings in Rs/h in this case as 

compared to equal sharing between two generators.  
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