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	Course Title:
	Power System-II (Stability and Fault Analysis)
	L
	T
	P
	Cr

	Course Code:
	ELE342
	3
	0
	0
	3

	Course Objective:
	This course provides a comprehensive understanding of the origin and development of ideas in power system.

	Learning Outcomes:
	After the completion of this course the participants would gain the knowledge of the system modeling and power flow analysis. The participants will learn how the symmetrical and unsymmetrical fault occurs and how it’s detrimental effect seen on power system.

	Unit A
	System Modelling: System modeling of synchronous machines, transformers, loads etc, per unit system, single line diagram of electrical networks, single phase impedance diagrams, line reactance diagrams, Formulation of impedance and admittance matrices for the electrical networks. 

	
	14 Hours

	Unit B
	Fault Analysis: Symmetrical Component transformation, construction of sequence networks of synchronous machines, transmission lines. Unsymmetrical Line-to-ground (LG), Line-to line (LL), double line to ground (LLG) faults using symmetrical components. 
Transients in Power Systems: Transient electric phenomenon, travelling waves, reflection & refraction of waves with different line termination, protection against dangerous pressure rises. 

	
	12 Hours

	Unit C
	Stability  of  Power  System: Concepts  of  stability,  power  angle  characteristics  of  synchronous,  steady state and transient stability swing waves.
Grounding: Grounded & Ungrounded neutral systems, solid grounding, resistance grounding, reactance grounding. Voltage transformer earthing. Harmonic suppressors, grounding practice, grounding of sub-station.

	
	12 Hours

	Unit D
	Incidence  and  Network  Matrices: Network  graph,  various  incidence  matrices,  generalized element representation, primitive network and primitive network matrices, formation of various network  matrices  by Direct Inspection and  singular  transformations,  interrelations  between  various incidence matrices and network
Load-Flow Studies: Introduction, importance of load flow studies, classification of buses, load flow  equations,  iterative  methods,  computer  algorithms  and  load  flow  solutions  using  Gauss Seidel  and  Newton  Raphson  load  flow  solutions,  comparison  of  load  flow solution methods.                                                                                                           

	
	12 Hours

	Suggested Books:
	

	1. Elgerd, Olle Ingemar. "Electric energy systems theory: an introduction." (1982).
2. Kothari, Dwarkadas Pralhaddas, and I. J. Nagrath. Modern power system analysis. Tata McGraw-Hill Education, 2003.
3. Kothari, D. P., and I. J. Nagrath. Power system engineering. India: Tata McGraw-Hill, 2008.
4. Ram, Badri. Power system protection and switchgear. Tata McGraw-Hill Education, 2011.
5. Saadat, Hadi. Power system analysis. Vol. 2. McGraw-hill, 1999.
6. Gupta, B. R., and S. Chand. "Power system analysis and design." New Delhi, (2008).
7. Ravindranath, B., and M. Chander. Power system protection and switchgear. New Age International, 1977.
8. Hase, Yoshihide. Handbook of power system engineering. John Wiley & Sons, 2007.
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