EE-438-Power System Analysis

SPRING 2011

Course No: EE-438

Title: Power System Analysis

Credit Hour: 3

Time: Monday (6:00 to 8:30 PM)

Location: TBA

Instructor: Aymen Lpizra

                Phone: (203)926-4575

                Email: alpizra@hotmail.com
Description: An introduction to power systems analysis and their components. Including the modelling of transmission lines and deriving the relationship between voltages and currents at the terminals of the transmission lines, reviewing the transformer modelling and per unit normalization, comprehensive analysis to the power flow in a system includes transmission lines modelled by a set of buses, generators and loads using numerical methods analysis, and considering the economic operation of a power system to supply the load at minimum cost.

Textbook: Power System Analysis(Second Edition), Arthur R. Bergen and Vijay Vittal (Pearson Education), ISBN-13:9780136919902

Course Content and Schedule:

Sect (1)-One Week

Basic Principles 

          Complex power supplied to one port

          Conservation of complex power 

          Balanced Three-Phase Power.

Sect (2+3)-Three weeks

Transmission Line (parameter and Modelling)

Review of Magnetic Field: (Flux, Inductance, Flux linkages, Conductor Bundling, Transposition).

Review of Electric Fields: (Gauss’s Law, Line Capacitance).

Derivation of Terminal (V, I) Relations.

Transmission Matrix.

Complex Power Transmission (long and short line model).

Power Handling Capability of Lines.

Sect (4)-Three Weeks

Transformer Modeling and Per Unit System

          Single Phase Transformer Model.

          Three Phases Transformer Connections 

          Phase Analysis.

          Per Unit Normalization.

Sect (5)-Four Weeks

Power Flow Analysis

           Power Flow Equations and Admittance Matrix.

           Power Flow Solution by Gauss Iteration.

           Power Flow Solution by Newton-Raphson Iteration.

           Power Flow Application (Jacobian Matrix).

           Control Implications.

Sect (6)-Three Weeks

Economic Operation Of  Power Systems

           Formulation of the Economic Dispatch Problem.

           Optimal Dispatch with no line losses, and no Generator Limits.

           Optimal Dispatch with no line losses and Generator Limits Considered.

           Optimal Dispatch with line Losses Considered.

           Calculation of Penalty Factors.

Sect (7)-Generator Modeling (time permitting):

            Classical Machine Description

            Voltage Generation.

            Armature Reaction.

            Terminal Voltage.

            Power Delivered by Generator

            Synchronizing Generator to an infinite Bus.

Grading:

           Paper:                               30%

           Homework and Quizzes: 30%

           Participation:                    10%

           Final Exam:                      30%

Attendance:

 Mandatory for Exams. However, class participation assumes students attend regularly.
