KING FAHD UNIVERSITY OF PETROLEUM AND MINERALS

DEPARTMENT ELECTRICAL ENGINEERING 
EE – 360 Electric Energy Engineering

Tentative Course Syllabus 081-2008/2009
Instructor
	Name
	E-mail
	Phone #
	Location
	Office Hour

	Dr. M. Abido
	mabido@kfupm.edu.sa
	4379
	59-1076
	SW 12:20-1:00


Textbook:
Electromechanical Energy Devices and Power Systems


By:  Zia A. Yamayee, Juan L. Bala. Jr., 1994.

Lecture Schedule
1. Three Phase Circuits: (Week # 1)
Phasor diagram,

Balanced 3-phase circuits,

Delta and Wye connections

Power measurements.

2. Magnetic Circuits: (Week # 2 – 3)  
Ampere’s Law: Permeability, Magnetic Flux.

Magnetic Circuit (Concept and Analogy).

Magnetic Circuit Computations.

Magnetization curves of ferromagnetic materials.

Series and Parallel Circuits.

Hysteresis and Eddy-current losses in ferromagnetic materials.

3. Transformers: (Week # 3 – 6)
Introduction and construction.

Theory of operation.

Equivalent circuit.

Parameters from No-Load and Short Circuit Tests

Voltage regulation and efficiency.

Auto-transformers and parallel operation of transformers

3 Phase transformers connections and equivalent cirtciut.

4. DC Machines: (Week # 6 – 9)
Introduction and construction                                               


Generation of Unidirectional Voltages

Voltage and Torque equations, and energy losses.

Equivalent circuit of DC generator, and DC generator types.

Voltage-current characteristic and terminal voltage control.

Equivalent circuit of DC motor, and DC motor types.

Speed-Torque Characteristics and Speed Control (field and armature control).

5. 3-Phase Synchronous Machines: (Week # 9 – 12)
Introduction and Construction.

Generation of a 3-phase voltage and Voltage equation.

Linear Analysis, equivalent circuit and Voltage Regulation.

Power of Cylindrical-Rotor Machine.

Parallel operation of synchronous generators.

Synchronous motor.

Phasor diagram, equivalent circuit and power factor control.

6. 3-Phase Induction Motors: (Week # 12 – 14)
Introduction and Construction.

Revolving Magnetic Field (skip mathematical analysis).

IM as a transformer.

Equivalent Circuit.

Equivalent Circuit Parameters from Tests.

Computation of IM Performance.

Torque-Speed Characteristic, Starting Torque and Maximum Developed Torque.

7. Transmission Lines: (Week # 14 – 15)
Transmission line  parameters.

Transmission line representation.

ABCD parameters.

Voltage regulation and efficiency.

Tentative Laboratory & Problem Session Schedule:

	Week #
	Lab. Activity

	1
	No Experiment

	2
	Exp # 1: Introduction to Cassy Lab

	3
	Exp # 2: Three Phase Circuits and Power Measurements

	4
	Exp # 3: Magnetic Circuits Characteristics 

	5
	No Experiment: Problem Session # 1

	6
	No Experiment

	7
	Exp # 4:  Equivalent Circuit and Performance Evaluation of Single-Phase Transformer

	8
	Exp # 5: Three Phase Transformers

	9
	No Experiment

	10
	Exp # 6: DC Genrator Characteristics

	11
	Exp # 7:  DC Motor Characteristics

	12
	No Experiment: Problem Session # 2

	13
	Exp # 8:  Determination Of Parameters of Three Phase Synchronous Generators

	14
	Exp # 9:  Equivalent Circuit, Performance, and Torque-Speed Characteristics of 3-( Induction Motors

	15
	Laboratory Final Exam


	Major examination

	Exam #
	Date
	Place
	Time
	Sec

	1
	Wednesday, 12 Nov., 2008
	6-125
	7 – 9 PM
	All

	2
	Tuesday, 6 Jan., 2009
	6-125
	8 - 10 PM
	All


	Grading Policy

	Quizzes and Attendance
	10%

	Project and assingments
	5%

	Two major exams 
	30%

	Lab: attendance, Performance, and reports
	12%

	Final lab examination
	8%

	Final comprehensive exam
	35%


Training Problems List (Not to be submitted)
	HW#
	Topics
	Text Section
	H.W.

	1
	Three Phase Balanced Circuits
	3..3,3.4
	3.19, 3.22, 3.23, 3.25, 3.26, 3.27

	2
	Magnetic Circuits
	4.1-4.4 +notes
	4.2, 4.3, 4.4, 4.11

	3
	Transformers
	4.5.1-4.5.6
	4.14, 4.15, 4.19,  4.21, 4.23, 4.24, 4.29, 4.31, 4.35

	4
	DC Machines
	6.1-6.7
	6.3, 6.7, 6.9,6.13,6.18, 6.23,, 6.27, 6.32, 6..36

	5
	Synchronous Machines
	7.1, 7.2, 7.6
	7.3, 7.8, 7.10, 7.12, 7.21,7.25, 7.26, 7.33, 7.36

	6
	Three Phase Induction Motor
	8.1-8.4
	8.5, 8.11, 8.17,8.20, 8.23, 8.29, 8.33, 8.35

	7
	Transmission Lines
	9.1-9.5
	9.2, 9.4, 9.8, 9.19, 9.24,  9.29, 9.31, 9.34


External Homeworks Calendar
	HW #
	Topics
	Due date (During the last class of Week #)

	HW1
	Three Phase Balanced Circuits
	2

	HW2
	Magnetic Circuits
	4

	HW3
	Transformers
	7

	HW4
	DC Machines
	10

	HW5
	Synchronous Machines
	12

	HW6
	Three Phase Induction Motor
	15


Course Objectives
After successfully completing the course, the students will be able to

· understand basic concepts of electrical machines and transmission lines

· will learn how to start and operate an electrical machine;

· learn the details of construction of different types of electrical machines;

· learn how to analyze the performance and design the components 

Course Outcomes

1. An ability to apply knowledge of mathematics, science, and engineering to the analysis of electrical machineries and transmission lines. 

2. Design and conduct experiments, as well as to analyze and interpret data

3. An ability to identify, formulate, and solve engineering problems in the area of electromechanical energy conversion devices. 

4. Acquire knowledge of contemporary issues

5. Use the techniques, skills, and modem engineering tools necessary for engineering practice.

Class Guidelines and Instructions

The class students are expected to follow the following guidelines in order to excel in this course. Please read them very carefully and adhere to them:

Attendance 

 You should be in class on time. 

 Official excuse for an absence should be communicated to me within a week.

 If the total number of unexcused absences is more than 20% (i.e., 9 classes) you will be given a DN grade and will not be allowed to continue in the course.

Participation

 You are encouraged to participate in the class discussions and activities. 

 You are encouraged to ask any question, or ask me to clarify any part at any time.

 You should be alert to answer questions I raise in class.

 Participation in classroom has an impact on your final score.

Class Material

 Additional resources are available on the WebCT. You should access the course page regularly and participate in the activities. 

Homework

 There will be homework assignments that need to be submitted as instructed and will be graded.

 You may see me for help, or discuss with your friends the HW problems. However, you cannot copy the work of others. You must write your own work without looking at anybody's work.  
 Late submissions will NOT be accepted. 

 Some of the HW problems will appear in exams. 

 Many students think that reading the homework solutions is sufficient for understanding the material and preparing for the tests.  This is a big mistake. Even though the solution looks trivial, you need to try and practice the problem fully before looking to its solution.  

Quizzes 

 There will be a quiz every week on Saturdays. 

 Each quiz will be 10 to 15 minutes long at the beginning of the class. 

 Quizzes will be based on the HW problems and the textbook exercises. 

 No make-up for quizzes whether the absence is official or not.

You should expect from me:

 The utmost effort to explain and deliver the course material.

 The utmost effort to make the course very interesting and appealing.

 The availability for help, assistance, and cooperation as needed.

 Providing you with any additional material to the textbook, as needed.

 The solution of all problems required in the course or requested by you.

 Encouragement and motivation to ask me any question or give more clarifications.

 Feedback on your performance so that you can make up for the shortcomings.

 Fairness in treatment, grading, and evaluation.
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