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COURSE CONTENT

POWER SYSTEM DYNAMICS AND CONTROL

VI Semester: EEE

Course Code Category Hours/Week Credits Maximum Marks
L T P C CIA SEE Total
AEED32 Elective 3 _ _ 3 40 60 100
Contact Classes: 48 | Tutorial Classes: Nil Practical Classes: Nil Total Classes: 48

Prerequisite: DC Machines and Transformers, Control Systems, Power System Analysis

I. COURSE OVERVIEW:

This course deals with the fundamental dynamic behavior and controls of power systems to perform basic
Stability. Analysis. Comprehend concepts in modeling and simulating the dynamic phenomena of power systems

Interpret results of system stability studies. Analyze theory and practice of modeling main power system
components, such as synchronous machines and excitation systems.

II. COURSE OBJECTIVES:
The students will try to learn:

I. The power-system operating states, security, and stability classifications under small and large disturbances.

II. The synchronous generator and excitation/PSS subsystems using block diagrams, characteristic equations, and
state-space formulations.

III. The single-machine stability and oscillatory modes using modal, synchronizing, and damping-torque concepts
supported by numerical integration.

IV. The stabilization and damping improvement techniques, including the design and performance assessment of
power system stabilizers.

III. COURSE OUTCOMES:

CO1 Describe the principles of power system stability states of operation and system security.

CO2 Analyze the system dynamics and problems related to steady-state stability and transient
stability.

CO3 Apply simplified representation techniques for excitation control in power systems

CO4 Evaluate the effectiveness of numerical methods in analyzing linear dynamical systems.

COS5 Demonstrate proficiency in modeling excitation systems using block diagrams and state
equations.

CO6 Design and assess Power System Stabilizers (PSS) for single machine systems, considering
control signals and tuning parameters.




IV. COURSE SYLLABUS:

MODULE-I: BASIC CONCEPTS (10)
Power system stability states of operation and system security, system dynamics, problems system model analysis
of steady, state stability and transient stability, simplified representation of excitation control.

MODULE-II: ANALYSIS OF LINEAR DYNAMICAL SYSTEM AND NUMERICAL METHODS (10)
Analysis of dynamical System, Concept of Equilibrium, Small and Large Disturbance Stability. Modal Analysis of
Linear System. Analysis using Numerical Integration Techniques. Issues in Modelling: Slow and Fast Transients,
Stiff System.

MODULE-III: EXCITATION SYSTEM (10)
Excitation system modeling, excitation systems, block diagram, system representation by state equation analyze the
energy-saving potential of different electrical systems using energy-efficient devices.

Dynamics of a synchronous generator connected to infinite bus, system model.

MODULE-IV: ANALYSIS OF SINGLE MACHINE SYSTEM (10)
Small signal analysis with block diagram, representation characteristic equation and application of Routh Hurwitz
criterion, synchronizing and damping torque analysis, small signal model, state equations.

MODULE-V:APPLICATION OF POWER SYSTEM STABILIZERS (08)
Basic concepts in applying PSS, control signals, structure and tuning of PSS, wash out circuit, dynamic compensator
analysis of single machine, infinite bus system with and without PSS.

V. TEXT BOOKS.:

1. K. R. Padiyar, “Power System Dynamics”, B. S. Publications, 13Edition, 2001.

2. P. M. Anderson and A Fouad, “Power System Control and Stability”, IEEE Press,2003.
3. P.Kundur, “Power System Stability and Control”, Mc Graw Hilllnc, New York, 1995.

VI. REFERENCE BOOKS:
1. R. Ramanujam, “Power Systems Dynamics”, PHI Publications, 1*Edition, 1998.
2. P. Sauer & M. A. Pai, “Power System Dynamics & Stability”, Prentice Hall, 1997.

VII. WEB REFERENCES:

1. https://www.eecs.umich.edu/eecs/pdfs/news/Hiskens598.pdf.
2. https://www.onlinecourses.nptel.ac.in/noc19_eel4/preview.
3. http://www.infocobuild.com/education/audio-video.

VIII.E-Text Books:
1. https://courses.engr.illinois.edu/ece576/sp2018/Sauer%20and%20Pai%20book%20-%20Jan%202007.pdf.
2. https://www.researchgate.net/publication/41231911 Power System Dynamics_Stability and_ Control.

IX. MATERIALS ONLINE
1. Course template

Tutorial question bank

Tech talk topics

Assignments

Definitions and terminology

Open ended experiments

Model question paper-I

Model question paper-1I

Lecture notes

Power point presentations

ELRYV videos
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