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Goals

This course builds basely on the concepts learned in Electric circuits I and II. This course is to serve as an elementary and intermediate level course for power engineering students who are interested in design, planning and operation of electric power systems or related technologies. The course is important for undergraduate students studying courses covering transmission, distribution, fault studies and other related aspects of power systems. By means of this course the student became familiar with large-scale systems and their representation and to be able to calculate balanced and unbalanced faults currents.

Instructor
Ali Salamah khraiwish, Assistant Professor of Electrical Engineering.

                           Office: Electrical Department 482345/235

                           Office Hours:

Text

John J.Grainger, William D.Stevenson, "Power System Analysis" 1994. Mc Graw-Hill.

Catalog Details

Representation of electrical power system, Inductance and Capacitance of transmission lines, Equivalent circuits at transmission lives, per-unit system and Faults in Electrical power system. 

Topical Outline of the course

· Introduction and essential concepts.                                           (6.hours)

· Inductance and Capacitance of electrical transmission lines.  (6.hours)

· Transmission lines Representation.                                            (9.hours)

· Per-Unit system and equivalent circuit for the synchronous generator and the transformer.                                                                     (6.hours)

· Balanced faults calculations.                                                        (9hours)

· Unbalanced faults calculations.                                                   (9hours)

Course Objectives

This course is a basic one for the electrical power engineering students. The material presented in this course covers essential aspects in analyzing the power system, besides it is important to other high level courses such as protection, operation, transmission, distribution and other courses.
On completion of eepr481, the student will be able to do the following;

1. Draw a single line diagram showing the essential parts in a modern power system network.
2. Derive the expression for calculating the internal and external flux linkages of a conductor carrying current. Use these expressions to derive the equation for the inductance of a single phase line.

3. Derive the expression for calculating the inductance at a bundled conductor line.

4. Derive an expression for the capacitance between conductors of a single phase line.

5. Equivalent circuits of short, medium and long transmission lines.

6. The representation of a line by lumped parameters gives inaccurate results for long lines.
7. Understand the importance of using the per-unit values in the power system calculations.

8. Distinguish between symmetrical and unsymmetrical faults.

9. Understand the principle at symmetrical components. Derive the necessary equations to convert:

· Phase quantities into symmetrical components.

· Symmetrical components into phase quantities.
10. The positive and negative sequence equivalent circuits are not affected by the method at neutral grounding.
11. Draw a general circuit which can be used to determine the zero sequence network of a two winding transformer. Using this circuit, the student can draw the zero sequence networks of:

· Star-star transformer with star points grounded.

· Delta-delta transformer.

12. derive the necessary equation to determine:

· The fault current for a single line to ground fault.

· The fault current for a single line to line fault.

· The fault current for a double line to ground fault.

Grading Policy

First Exam       22%        11/11/2003

Second Exam    23%       23/12/2003

Homework       15%      

Final Exam      40%       21/01/2004
Prepared by:

Dr. Ali Khraiwish

9/10/2003

· Synchronous generator:

Mathematical equation which represent the synchronous (Mathematical model at the synchronous generator).

· The id – iq control method for active power filters.

· Park transformation and Clarke transformation and their application in power system analysis.

· United Power Flow Controller (UPFC) in power system (work principle and applications).

· Monte-Carlo simulation technique in power system.

· Probabilistic analysis in power system.

· Distributed generation and distribution system reliability.

· Probabilistic modeling of system involving Distributed generation units. 

