ECE 576 Power System Dynamics and Stability
   Instructor:
P. W. Sauer, Rm. 4046 ECEB Spring, 2018 - TTH  12:30 – 13:50, Rm. 3020 ECEB  
Course Description:  

ECE 576 “Power system dynamics and stability”, is a graduate-level course that uses mathematical models of power system devices and their controls to understand and predict behavior during disturbances.  The modeling includes the dynamics of transmission lines, synchronous machines, excitation systems, turbine-governors, and loads.  Due to the wide range of time scales involved with the devices and disturbances in power systems, the mathematical modeling is done from a time-scale approach with varying degrees of detail and complexity.  Both linear and nonlinear stability analysis methods are included together with time-domain simulation of the differential-algebraic dynamic models.  The linear stability analysis includes the design of power system stabilizers and the nonlinear stability analysis includes energy methods.  The coursework includes considerable computer programming related to these numerical methods of simulation and analysis.
Course Topics:
Subject






Approximate # of lectures
Introduction to power system structures



2
Electromagnetic transients





2
Synchronous machine modeling




6
Excitation system modeling





2
Turbine-Governor modeling





3
Time-scales and reduced-order models



3
Interconnected multi-machine modeling



4
Dynamic simulation






3
Linearized modeling and the control problem



3
Small-signal analysis






4
Power System Stabilizer (PSS) design




4
Transient stability analysis





4
Energy function methods





4
Prerequisites:  The course prerequisites are electric power circuit fundamentals, magnetic circuit analysis, energy conversion principles, basic linear algebra and load flow.  These are available in ECE 330 and ECE 476.
Texts:  P. W. Sauer and M. A. Pai, Power System Dynamics & Stability, Will be provided in pdf.
P. W. Sauer, M. A. Pai, and J. H. Chow, Power System Dynamics & Stability With Synchrophasor Measurement and Power System Toolbox, Will be provided in hardback at no charge.
Course Credit:  4 hours
Assignments and Grading:  Planned activities include eight to ten homework assignments (40%) plus one midterm exam (30%) and one final exam (30%).  +,- grading will be adopted

Website:
https://courses.engr.illinois.edu/ece576/sp2018/
