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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6








Part - A 




Max.Marks:20
Answer all QUESTIONS

	
	
	BCLL
	CO(s)
	Marks

	1
	Define a branch and link in the context of power system networks. Explain how graph theory aids in analyzing network connectivity

briefly.
	L1
	CO1
	[2M]

	2
	Why is it crucial to maintain a constant frequency in a power system? Outline the implications of frequency deviations.
	L5
	CO2
	[2M]

	3
	Describe the proportional plus integral control used in single-area load frequency control. What are its primary functions?
	L2
	CO3
	[2M]

	4
	Explain the concept of P-V buses in load flow solutions. How are these buses different from other types, and why are they used?
	L2
	CO4
	[2M]

	5
	Describe the Equal Area Criterion used for determining transient stability in power systems. How does it assist in analyzing System behavior?
	L1
	CO5
	[2M]

	6
	Explain the significance of the heat rate curve In power system operations. What information does it provide?
	L2
	CO6
	[2M]

	7
	What is meant by a single area power system? What is meant by area control error?
	L1
	CO1
	[2M]

	8
	Define the acceleration factor in load flow studies. How does it improve the Convergence of iterative methods?
	L3
	CO3
	[2M]

	9
	Differentiate between steady-state, dynamic, and transient stabilities in power systems.Explain the irrespective significance.
	L4
	CO5
	[2M]

	10
	Define the concept of optimal operation of generators in thermal power stations. How is it achieved?
	L1
	CO6
	[2M]








Part – B 




Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	a)
	Explain the step-by-step procedure for forming the Y Bus matrix using the direct method. Provide an illustrative numerical examples how casing the Calculations involved
	L2
	CO1
	[5M]

	
	b)
	Explain the formulation and importance of the Bus Incidence Matrix in power system analysis
	L2
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	Explain the dynamic response in load frequency control of an isolated power system Under controlled case.
	L2
	CO2
	[5M]

	
	b)
	Explain how a control area integrates various components to achieve load frequency control in a single-area power system. Highlight the key challenges in maintaining stability.
	L2
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Analyze the dynamic response of a two-area system in the presence of controlled load frequency mechanisms.
	L4
	CO3
	[5M]

	
	b)
	Compare it with the uncontrolled case and highlight improvements.
	L3
	CO3
	[5M]

	
	
	
	
	
	

	14.
	
	A power system :contains : Buses: 3 (numbered 1, 2, and 3),  Lines: 2 (connecting buses 1-2 and 2-3), Base voltage: 1.0 pu,  Line impedances: Z12 = 0.02 + j0.04 pu, Z23 = 0.05 + j0.10 pu with the 
· Bus loads:

· Bus 1: P1 = 1.0 MW, Q1 = 0.5 MVAr

· Bus 2: P2 = 0.8 MW, Q2 = 0.4 MVAr

· Bus 3: P3 = 0.5 MW, Q3 = 0.2 MVAr

Perform a Gauss-Seidel load flow analysis to determine the bus voltages (V1, V2, V3) and line currents (I12, I23) of the system. Assume initial voltage estimates of V1 = 1.0 pu, V2 = 0.9 pu, and V3 = 0.8 pu. Iterate until the voltage magnitude changes at each bus are less than 0.01 pu.
	 L4
	CO4
	[10M]

	
	
	
	
	
	

	15.
	a)
	Discuss how the power-angle curve assists in analyzing stability issues in power systems. Provide examples illustrating its use in identifying stability limits.
	L3
	CO5
	[5M]

	
	b)
	Explain the significance of the swing equation in

Understanding the behavior of power systems during transient disturbances. How does it model system dynamics?
	L1
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Three power plants (A, B, and C) with different cost characteristics are supplying a total demand of 500 MW. The fuel cost functions for each plant are given by:
· Plant A: C_A(P_A) = 0.002P_A^2 + 0.05P_A + 10 (Cost in $/MWh)
· Plant B: C_B(P_B) = 0.001P_B^2 + 0.04P_B + 8 (Cost in $/MWh)
· Plant C: C_C(P_C) = 0.003P_C^2 + 0.06P_C + 12 (Cost in $/MWh)
Additionally:
· Minimum power outputs: P_A(min) = 50 MW, P_B(min) = 80 MW, P_C(min) = 30 MW
· Maximum power outputs: P_A(max) = 200 MW, P_B(max) = 150 MW, P_C(max) = 100 MW
Objective:
Determine the power output of each plant (P_A, P_B, and P_C) that minimizes the total fuel cost while meeting the total demand and individual unit constraints.

	L1
	CO6
	[10M]

	
	
	
	
	
	

	17.
	a)
	Define the algorithm for modifying the Z Bus Matrix when adding an element between two old buses in a power system network.
	L2
	CO1
	[4M]

	
	b)
	Explain the primary function of a speed governor

In a power system. How does it contribute to system stability?
	L1
	CO2
	[3M]

	
	c)
	Define tie-line bias control in the context of load frequency control. How does it contribute to stabilizing inter connected systems?
	L1
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Describe the Gauss-Seidel method used for load flow solutions. Highlight its iterative nature and convergence criteria.
	L1
	CO4
	[4M]

	
	b)
	Derive the expression of the critical clearing angle
In power systems.
	L2
	CO5
	[3M]

	
	c)
	Discuss the role of incremental costs in economic optimization of power generation. How are the secostsutilizedin decision-making?
	L4
	CO6
	[3M]
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