COURSE INFORMATION SHEET (Term 2, 2007-‘08)
COURSE NUMBER & TITLE:  
EE 442 Power System Operation and Control
LECTURE HALL: 1B12E
CALENDAR DESCRIPTION: 
Looks at economic dispatch; the lossless case; inequality constraints; consideration of transmission losses; unit commitment; system control; control loops; the automatic voltage regulator; automatic load frequency control; system protection; subsystems and attributes; zones of protection; transducers; relay design; protection of lines; transformers; generators and busbars; and microprocessor based relays.
MAJOR TOPICS: (Time Allotment)

1. Economic Dispatch  





(6 hours)  

· Economic dispatch, Economic dispatch in all thermal cases ignoring transmission losses, incremental cost, the Lambda-Iteration method, computation considerations. Economic dispatch with inequality constraints, economic dispatch in all thermal cases with transmission losses, penality factors, computational procedures. Economic dispatch using the First-Order Gradient Technique. 
2. Unit Commitment





(6  hours)
· Spinning reserve, operating reserve, lead time, thermal unit constraints, hydro constraints. Unit commitment solutions: Priority-List methods.
3. Control of Generation





(12 hours)
· Basic generator control loops, small-signal analysis, the automatic voltage regulator (AVR), exciter types, exciter and generator modeling, static performance of AVR loop, dynamic response of AVR loop, stability compensation, effect of generator loading, implementation and use of computers. speed governor. Automatic Load-Frequency Control (AFLC) of single-area systems, speed governing system, hydraulic valve actuator, turbine-governor reponse, static performance of speed governor, the AFLC loop, control area, static and dynamic response of AFLC loop, the secondary AFLC loop.
4. Power System Protection




(6   hours)
· Subsystems and attributes of protection systems, zones of protection, primary and backup protection, transducers, magnitude relays, directional relays, ratio relays, differential relays, pilot relays, protection of subtransmission, HV and EHV lines, protection of power transformers, generators and busbars.
5. Microprocessor-based Relays



               
(6   hours)
· Relay hardware and signal conditioning, isolation and scaling, sampling, analog filtering, algorithms for measurement and relaying, data windows, phasor calculations, short- and long-window algorithms, relay software, self testing.
MARKS DISTRIBUTION:  20% Assignments, 30% Mid-Term (2 hrs), 50% Final Examination (3 hrs)
PRESCRIBED TEXT(S):  
1. Hadi Saadat, “Power System Analysis”,  2nd Ed, McGraw Hill
2. Walter A. Elmore, “Protective Relaying: Theory and Application, Marcel Dekker Inc, c 2004, New York. (online version available through Engineering Library).
REFERENCE TEXT(S):  1. Allen J. Wood and Bruce F. Wollenberg, “Power Generation Operation and Control”, John Wiley and Sons 2. C.R. Mason, “The Art and Science of Protective Relaying”, John Wiley and Sons Inc., New York, NY. Link to on-line version of this text: http://www.geindustrial.com/industrialsystems/pm/notes/artsci/index.htm
INSTRUCTIONAL HOURS: Tue, Thur: 11:30am-12:50pm 
PROFESSOR-IN-CHARGE: Dr. Ramakrishna (Rama) Gokaraju 
 

OFFICE:   3B33, Tel: 966-5385, E-mail: rama.krishna@usask.ca
Office Hours: Mon, Wed, Fri: 3:30pm-4:00pm

                         Tue, Thu: 2:30-3:00pm
TEACHING ASSISTANTS (Marker):  Mr. Trevor Sawatzky, Tel: 966-5398, E-mail: Trevor Sawatzky <tjs293@mail.usask.ca>
