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 Short Course Description:
 AC Electric drive system; AC motors & mechanical load characteristics; AC motors starting, braking &reversing; AC motors speed control; closed-loop control systems. 
  Course Objectives: 
    Upon the completion of the course, the student should be able to:
         1 - Calculate AC Drive system parameters.
         2 - Choose a proper AC drive system to meet mechanical system requirements.
         3 - Determine AC drive system stability conditions.
        4 - Design AC motors starting, braking & reversing electrical circuits.
        5- Improve AC drive system static and dynamic characteristics by using feedback signals.
        6 - Determine factors to be considered, when choosing speed control method.

7 - Choose proper slip-energy recovery scheme for three-phase slip ring motor speed control.         
       8- Design different types of power converters for motors speed control purposes:
· AC power controller.

· Cycloconverter.

· Voltage source converter.

                                        -    Current source converter.

      9- Understand the principles and uses of servo drive system.                                                                                                                                                                      
    Course Contents:







           Weeks
1- Electric drive system components.                                                                      1  
  2- AC motors static and dynamic characteristics and running modes.                    2

  3- Manual and automatic AC motors starting, stopping and reversing.                  2
 4- AC motors speed control.                                                                                     1

  5- Slip energy recovery schemes.                                                                            2    
  6- AC power controller and cycloconverter.                                                           2  
7- Induction motor with voltage source inverter                                                        2   
8- Induction motor with current source inverter.                                                      1 
 9- Closed –loop control systems                                                                              2

   Learning Outcomes

       1. Knowledge and understanding

a.  Principles of electric drive system.
b. AC motors characteristics and loading modes. 
c. Principles of variable voltage variable frequency speed control.

      2. Intellectual skills

a. Construction and representation of drive system.

b. Drive system parameters calculations.
c. Design of drive system automatic control circuits.
     3. Subject specific skills

a. Studying drive system stability.
b. Improving drive system static and dynamic characteristics.
    4. Transferable skills

a. Choosing speed control method.
b. Design techniques of automatic control circuits.
c. Studying power converters drives.
    Teaching Methods

     Lectures:- By using white board to explain and illustrate schematics and drawings.
     Demonstration:- Practical examples of different industrial drive systems applications.
    Laboratory:- Power semiconductor drive laboratory.
    Case Study: - Drive system calculations and design.
    Assignments:- problems solving, reports and Projects: Each student is given a practical     

                            assignment and technical report.

 Grading Policy: 

1. First Exam





20%

     2.    Second Exam





20%

     3.    Final Examination




50%

      4.    Assignments, quizzes and technical reports     
10%

   Textbook and supporting materials:  
     1- G.K. Dubey , Fundamentals of Electric Drives , Narose Publishing House, second edition,2002

     2-  G.K. Dubey, Power Semiconductor Controlled Drives,Prentice- Hall, 1989

    3- W. Leonhard , Control of Electrical Drives, Springer-Verlag , Berlin ,1984
   4- S.B. Dewan, A. Straughen, Power Semiconductor Drives, A wiley-Interscience  Publication,      
        New York. 1984.                               
  5- K. Bose, Power Electronics and AC Drives, Prentice-Hall, Engle Wood Cliffs  New Jersey, 1986.
  6- David Finney, Variable Frequency AC motor Drive Systems, Peter Peregrinus Ltd, London, 1988.
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