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nuai 1 Fayanaly
[tem 1 General Information

1. SWaAkAzI93187%U - Course ID and Course Name

90245201 seuUlninnAgS

(Electrical Power Systems)

2. 3MUUNUIWAA - Number of Credits

3 Credits (3-0-6)

3. wﬁ'ﬂgmuazﬂizmwua\ﬁwa?ﬂ - Type of Curriculum and Type of Course

Master of Engineering Program in Electrical and Software Systems Engineering (International
Program)

Elective course

¢ Y A

4. 91913943URAYAUIIEAVT waLa1313PLHaU — Responsible Professor and Lecturer Name
Assoc. Prof. Dr. Wijarn Wangdee

5. a1AnnsAne SufiBeu - Semester / Course Year

1/2561

6. Tedvdideseuaniou (Pre-requisite) (813 - If any)

None

7. 9939NdRassUNSauAY (Co-requisites) (613 - If any)

None
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8. @nwiliFeu - Location of Class/Lab
TGGS Building
9. Fuiidavinudeuiuupneandenvasmeirasedngn - Course description last updated on
Day/Month/Year

31 July 2018
vaanil 2 Ynjananeuas Ingussa
ltem 2 Purposes and Objectives

1. 9MafsaN8va93187391 - Course’s Objectives

This course aims at providing students the knowledge of electrical power system components
and significance of the components from power system analyses and operations standpoints

including static and dynamic phenomena occurred in power systems.
2. nguszasAlumsimu/Usuuiesedvn - Objectives to improve/modify the course

The objective is to keep the content of the course updated to the analytical and technology

advancement.
YUINT 3 ANWAULLAZNITALUNNS
Iltem 3 Operations and Procedures

1. A195UTY31873%1 - Course description

srUULAslATIEF19veIN1seemabnil Mé’ﬂm‘:?ﬁugmL%qmwgmam%maqszwﬁﬂé’ﬂ%lﬂﬁ NI ULAY
msmunduumstidamdihidaassgmansudnnsiiugiuresnisinsesissuuliih
serUsznavanasiasestudnlninatosnmuasssuuliiiidiinnsdenlosnely  nifauvadlnd
AAN Bz YBsaddluan1ITAn m‘iﬁmammﬁ'ﬁmmmﬁjmﬁ’]LLasmmagVLWﬂWmmadwﬁmﬂ%lﬁm
WAZIUANAEINDT mamuaﬂ‘mamLLazmmﬁmiLm’iwaﬂﬁﬂé’dLLazmmﬁmiﬂaﬂimaﬂmmmma N9
Aulraalilal N1IAIUIUNITANIRT

System and structure of the electrical energy supply. fundamental principles of power
economics.investment and cost calculation. economic power generation. fundamental principles
of system, analysis. symmetrical components. generators. small signal stability in interconnected
power systems. transformers. steady-state behaviors of lines. Inductance and capacitance

calculation of single and multiple-circuit lines. inductive. capacitive and galvanic coupling. load
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frequency control, power and frequency oscillation. frequency-dependent load shedding. load

flow calculation. short circuit calculation.

2. wuFNUlgRan1An1ANE1 (Number of hours per semester)

90245201

(Electrical Power Systems)

U3ee

Lecture

ADULEY

Remedy

nsnUZUR/eau
AAFUIL/NITHNTY

Internship/Lab work

ANSANYIAIYAULDY
Self-Study

3 hrs per week

6 hrs per week

3. fwrudilusdeduaninonansdliriusnwuasuuzihmavnisundnAnenluseyana -

Lecturer’s consulting hours per week for individual student

The number of consulting hours per week is flexible upon request. The standard average number

is one hour per week. The students can always make an appointment with the responsible

lecturer in the class or via email and telephone.
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AN 4 NMIRAILINANTSISBUYasnANE

Item 4 Learning Outcome of Students
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Morale and Ethics Knowledge Intellectual skill
Courses Interpersonal skill and Analytical, communications
responsibility and IT skills
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Learning Outcomes

Specified Teaching Method

Evaluation method

ELO 2 Ability to explain
phenomena in Electrical and
Software Systems Engineering by
referring theories in Electrical and

Software Systems Engineering

The concept of each topic in each
chapter will be introduced with basic
definitions,

The

or fundamental
visualization and correlations.
explanation will be based on the
theories in Electrical and Software
Systems engineering. The student will
be asked to explain the discussed
topics using the theories, which the
students have known before the
lecturer gives the correct explanation.
By this approach, the students will
practice how to apply the learned

theories by themselves to explain the

discussed phenomena.

ELO2 will be evaluated by
questions and assignment
during the class or during

the exams.

ELO 4 Ability to analyze and find
reasons to explain relationships
between experimental results and
theory in Electrical and Software

Systems Engineering

During the classes, some topics will be
explained using experimental data
obtained from literature. The student
will be asked to analyze the presented
experimental data and explain the
observed behavior using the theories,
which the students have known
before the lecturer gives the correct
explanation. Furthermore, the
students will be asked to find reasons
of the deviation from the theories to
gain the practical view of the discussed

topic.

This  ELO2  will be
evaluated by
questions and
assignment during the
class or during the

exams.
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Learning Outcomes

Specified Teaching Method

Evaluation method

ELO 6 Ability to demonstrate self-
reliance and teamwork skill for
defining and solving specific
problems in Electrical and Software

Systems Engineering

During the course, the students will get
individual and group assignments for
related to the
By the

solving problems
content of the course.
assignments, the students have to
work alone or as a team to solve the

given problems or tasks.

he students have to
submit their work in paper
forms for corrections. As
appropriate, students
have to present their
works by oral

presentation.

ELO 8 Ability to read and
comprehend contents in
international academic books,
documents and research articles in
Electrical and Software Systems

Engineering

During the course, some additional
advanced articles will be given to the
students as practices of self-reading.
The contents of the paper will be
later. In

discussed in the class

additions, some assignments  will
require the student to find more
information from the international
research articles. The students can
obtain guidance from the lecturer, as
appropriate, when the contents of the
articles are beyond their knowledge

and experiences.

This ELO will be evaluated
by oral interview or
questions during the class.
For written assignments,
the students have to
submit paper works for

corrections.
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wUAN 5 wUNITAIULAZNITUIZIIUNE

Iltem 5 Syllabus and Evaluation

1. wNuUn19dau- Syllabus

FUaniidl MU onsmataEy Heou
Wta/98aziden nsaaw/denly ?
Week (wy.) Lecturer
Detail Activities/ Teaching
No. (Hrs) Name
Medium
1 Chapter 1 Basic Concept and 3 Lecture presentation slides Wijarn
Fundamentals Review Examples & In-class exercises | Wangdee
1. Introduction to Power Homework assignment
Systems
2. Power in Single-Phase AC
Circuits
3. Phasor Representation
4. Complex Power
5. Balanced Three-Phase
Circuits
6. Per-Unit System
2 Chapter 2 Power System 3 Lecture presentation slides Wijarn
Component Models Examples & In-class exercises | Wangdee
1. Generator Model Homework assignment
2. Transformer Model
3. Transmission Line Model
4. Load Model
3 Chapter 3 Active Power and 3 Lecture presentation slides Wijarn
Frequency Control Examples & In-class exercises | Wangdee
1. Governor Control System Homework assisnment
2. Automatic Generation
Control (AGC)
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FUaniidi MUY nmﬁm?ﬂ?w Haou
Wida/518adun n1saaw/denly ¥
Week (¥.) Lecturer
Detail Activities/ Teaching
No. (Hrs) Name
Medium
3. Staged Response to a
Generation Loss
a4 Chapter 4 Reactive Power and 3 Lecture presentation slides Wijarn
Voltage Control Examples & In-class exercises | Wangdee
1. Cause and Effect of Low Homework assignment
Voltage
2. Cause and Effect of High
Voltage
3. Voltage Control Equipment
5 Chapter 5 Impedance Model 3 Lecture presentation slides Wijarn
and Network Calculations Examples & In-class exercises | Wangdee
1. Bus Admittance Matrix Homework assignment
2. Bus Impedance Matrix
3. Summary of Network
Matrices
6 Chapter 6 Power Flow Analysis 3 Lecture presentation slides Wijarn
1. Power Flow Problem Examples & In-class exercises | Wangdee
2. Gauss-Seidel Method Homework assignment
3. Newton-Raphson Method
4. Newton-Raphson Power Flow
Solution
7 Chapter 6 Power Flow Analysis 3 Lecture presentation slides Wijarn
5. Fast Decoupled Power Flow Examples & In-class exercises | Wangdee

Solution
6. DC Power Flow Solution
7. Implications of Power Flow

Control

Homework assignment
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FUaniidi MUY naniiun'?w:wu Haou
Wida/518adun n1saaw/denly ¥
Week (¥.) Lecturer
Detail Activities/ Teaching
No. (Hrs) Name
Medium
8 Chapter 6 Power Flow Analysis 3 Lecture presentation slides Wijarn
8. Applications of Power Flow Examples & In-class exercises | Wangdee
Studies Homework assignment
9. Power Flow Analysis PowerWorld Simulator
Software Tutorial
9 Midterm Exam
10 Chapter 7 Symmetrical Fault 3 Lecture presentation slides Wijarn
Analysis Examples & In-class exercises | Wangdee
1. Generator Modeling During Homework assignment
Faults
2. Balanced and Unbalanced
Faults
3. Three Phase Fault
11 Chapter 8 Unsymmetrical Fault 3 Lecture presentation slides Wijarn
Analysis Examples & In-class exercises | Wangdee
1. Symmetrical Components Homework assignment
2. Single Line to Ground Fault
3. Line to Line Fault
12 Chapter 8 Unsymmetrical Fault 3 Lecture presentation slides Wijarn
Analysis Examples & In-class exercises | Wangdee
4. Double Line to Ground Fault Homework assignment
5. Short Circuit Analysis PowerWorld Simulator
Software Tutorial
13 Chapter 9 Power System 3 Lecture presentation slides Wijarn
Stability Examples & In-class exercises | Wangdee

1. Definitions and Classifications

of Power System Stability

Homework assisnment
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ddaun | - U | dos peau
wada/swaziden n1saau/denldy
Week (wa.) Lecturer
Detail Activities/ Teaching
No. (Hrs) Name
Medium
2. Rotor Angle Stability
3. Voltage Stability
4. Frequency Stability
14 Chapter 9 Power System 3 Lecture presentation slides Wijarn
Stability Examples & In-class exercises | Wangdee
5. Importance of Security for Homework assisnment
Power System Stability
6. Transient Stability Analysis
15 Chapter 10 Economic Operation 3 Lecture presentation slides Wijarn
of Power System Examples & In-class exercises | Wangdee
1. Formulation of Economic Homework assisnment
Generation Dispatch Problem
2. Economic Dispatch
Calculations
16 Final Exam
2. wwun1sUsEIIURaN1SISeuS - Evaluation Plan
o . Fomsuszdiu AMUALIANNTS | dAdIUVINIS
- o NANITLIBUI™ . n o -
NANTIUN ] Evaluation | Usztiu (dUann) Usztuuna
Learning Outcomes* .
Act. No. Method Evaluation Week | Percentage of
(Week no.) evaluation
1 ELO2, ELO4, ELO6, ELO8 homework, 1-15 10%
assignments,
attendance
2 ELO2, ELO4 midterm exam 9 30%
3 ELO2, ELO4, ELO6, ELO8 term project 15 20%
4 ELO2, ELOG final exam 16 40%

* SEUHANNSISEUITNT0E DM UMNUNILARINIINTZANEAIUSURAYOURBHANSIS B

* |dentify learning outcome based on the Learning Outcome Responsibility Matrix

-10-
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AUIAN 6 NINEINTUTLNBUNISIIUUNITHOU
Item 6 Learning/Teaching Resources

1. A15aZenans — Text books/Documents

[1] Wijarn Wangdee, Lecture Notes, Electrical Power Systems (szuulniinnings), 2558.

o o/

2. LanmsLLa:%’agamﬂzy - Important documents and Information

[1] Hadi Saadat, “Power System Analysis”, McGraw-Hill International Editions, 1999.

[2] Arthur R. Bergen and Vijay Vittal, “Power System Analysis”, 2nd Edition, Prentice Hall, 2000.
[3] John J. Grainger and William D. Stevenson, JR. “Power System Analysis”, McGraw-Hill
International Editions, 1994.

[4] J. Duncan Glover, Mulukutla S. Sarma, Thomas J. Overbye, "Power System Analysis and

Design”, 5th Edition, Cengage Learning, 2011.
3. wnmmaz%’agau,usﬁq - Documents and introduction

[1] PowerWorld Simulator Software User Manual.

-11-
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I 7 n1suszilivuazuiuusamsaniiunisvessngdn
ltem 7 Course Evaluation and Improvement

1. naqms‘msﬂs:Lﬁuﬂszﬁw%s«aﬁumsﬂa%'ﬂmaﬁnﬁnm - Course’s effectiveness evaluation

strategy by students

The students will have an opportunity to evaluate the effectiveness of the course in a form of
paper survey and group interview at the end of each semester. The results of survey and interview
including the grading will be reviewed by the department meeting to evaluate the course’s

effectiveness.

2. naqms‘msﬂsmﬁumsaau - Teaching evaluation strategy
The students will have an opportunity to evaluate the teaching the course in a form of paper
survey and group interview at the end of each semester. The results of survey and interview
including the grading will be reviewed by the department meeting to evaluate the teaching.

3. M5UFUUINI3E0Y - Improvement of teaching
The evaluation from the students including the grading will be submitted to the department
meeting for reviewing and brainstorming to improve teaching of each course. Comments and
suggestions given by the department meeting will be informed to the responsible lecturer of each
course.

a. msmuaaummgmwaﬁqué%aaﬁnﬁnwﬂusw%m - Student’s grade standard review
The grading of this course will be evaluated and reviewed by the Department meeting and the
TGGS executive board meeting in order to verify its appropriateness before the final approval.

5. MSAHUNITNUNIULLELNITIHUUTUUTIUTEENSNAYDI518791 — Review and plan to

improve course’s effectiveness

The results of the grading evaluation and student evaluation will be submitted to the Department
meeting for reviewing and brainstorming to improve the effectiveness of the offered courses.

Comments and suggestions will be informed to the responsible lecturer of each course.

-12-



