Course Syllabi: UEEG05: Power System Analysis and Stability (L : T:P::3:1:2)

1. Course number and name: UEE605: Power System Analysis and Stability
2. Credits and contact hours: 4.5 and 6
3. Text book, title, author, and year

Text Books / Reference Books

e Chakraborti, A., Soni, M.L., Gupta, P.V. and Bhatnagar, U.S., a Text Book on Power
System Engineering, DhanpatRai and Co. (P) Ltd. (2008).

e Nagrath, 1.J. and Kothari, D.P., Power System Engineering, Tata McGraw—Hill (2007).

e Stevenson, W.D., Power System Analysis, McGraw—Hill (2007).

e Gupta, B.R., Power System Analysis and Design, S.Chand and Company Limited
(2009).

e Pabla, A.S., Electric Power Distribution, Tata McGraw—Hill (2008).

e Wadhwa, C.L., Electrical Power Systems, New Age International (P) Limited,
Publishers (2008).

a. Other supplemental materials
e Nil

4. Specific course information

a. Brief description of the content of the course (catalog description)

Representation of Power System: Representation of power system components, regulating
transformers generators, transmission line and loads, phase shift in star-delta transformer,
sequence impedance of transmission line, transformer and generators, sequence networks of
power system, Y-Bus and Z-Bus building algorithm.

Load Flow Study: Load flow problem, power flow equations, load flow solution using
Gauss Seidal and Newton Raphson methods, decoupling between real and reactive power
control, decoupled and fast decoupled methods, comparison of load flow methods.

Fault Analysis: Symmetrical fault, algorithm for symmetrical fault analysis, unbalanced
faults (Single line to ground fault, Line to line and double line to ground, Open conductor),
Bus Impedance matrix method for the analysis of unsymmetrical shunt faults.

Power System Stability: Concepts of types of stability limits, steady state stability analysis,
transient stability analysis, Swing equation and its solution by point-by-point method, Equal
area criterion, critical clearing angle and improvement of transient stability.

Laboratory work: Develop software for various matrix inversion techniques, load flow
problems with all methods, Fault analysis and stability studies; Use of standard software for
simulation and steady state analysis of power system.

5. Specific goals for the course
After the completion of the course, the students will be able to:

e Develop an appropriate mathematical model of power system

e Carry out power flow analysis of practical power system for balanced system.

e Conduct studies during balanced faults to decide the fault levels and circuit breaker
ratings.

e Conduct studies during unbalanced faults to decide the fault levels and circuit breaker
ratings.



e Analyze the stability of single machine-infinite bus system and can decide the critical
clearing time of circuit breakers.

6. Brief list of topics to be covered
e Representation of Power System
e Load Flow Study
e Fault Analysis
e Power System Stability





