研究所課程綱要表
Graduate degree - Course Syllabus
	課程名稱：（中文CH）電力系統穩定
	開課系所Department
	電機所

	Course Title:（English）Power System Stability
	課程代碼Course code
	4156505

	授課教師Professor：Mohamed Shaaban穆罕默德·沙班

	學分數Credits
	３
	必/選修Req/Elec
	Elec
	開課年級
Grade
	碩博合開

	先修科目或先備能力（Prerequisite）：Power System Analysis

	課程概述（Course Overview）： 
This course covers some advanced topics of power system dynamics and stability. While the issues undertaken are particularly related to the dynamic performance of interconnected power systems, they are presented in a generic way that suits students of other engineering disciplines who are interested in system dynamics. The course introduces basic models of synchronous machines and their control mechanisms. It also covers various stability phenomena including large-disturbance, small-disturbance, voltage stability, and frequency stability. Dynamic models of wind turbines and solar PV system are also outlined.

	學習目標（Learning Objective）：On successfully completing this course, the student should be able to define and discuss major issues related to the stability and control of power systems, formulate dynamic models for stability problems, and use simulation techniques to solve them.

	教科書
Textbooks1
	V. Vittal, J. D. McCalley, Power System Control and Stability, 3rd Edition, IEEE Press, John Wiley & Sons, Hoboken, New Jersey, 2020. (ISBN: 978-1-119-43369-9)

	課程綱要 Syllabus
	對應之學生核心能力
Student Competencies
	備註
Comments

	單元主題
Topic
	內容綱要
Content Summary
	
	

	Preliminaries
	· Stability Definitions, classifications, and impacts
· Simulation methods
· Planning and operating standards
	1.1, 2.1, 4.4
	

	System Dynamic Models
	· Single machine infinite bus system
· The Synchronously Rotating Reference Frame 
· Classical Mutimachine Model
· Multimachine Two-Axis Model
· Load models 
	1.1, 2.1, 4.4
	

	Synchronous Machine Control Models
	· Voltage and speed control overview 
· Exciter models
· Voltage regulator models
· Turbine models
· Speed governor models
	1.1, 2.1, 2.2, 4.4
	

	Small signal Stability
	· Equilibrium points 
· Linearization models
· State space representation
· Synchronizing and damping torques
· Simplified linear model
	1.1, 2.1, 2.2, 4.4
	

	Voltage Stability
	· Influence of Load characteristics 
· Critical load and voltage collapse
· Static analysis
· Dynamic analysis
	1.1, 2.1, 2.2, 4.4
	

	Dynamic Models of Renewable Energy Resources
	· Wind turbine generator models 
· Photovoltaic solar plant model
	1.1, 2.1, 2.2, 4.4
	

	Frequency Stability
	· Primary control 
· Secondary control
· Tertiary control
· Spinning reserve
	1.1, 2.1, 2.2, 4.4
	

	教學要點概述2（Grading Standards）2：
教材編選(Textbooks)：
☑自編教材(Own teaching material)　 ☑教科書作者提供(Authored Textbooks)

教學方法(Teaching Method)：
☑投影片講述(PPT)  ☑板書講述(Blackboard) ☑實例示範(Demonstration by examples) 
□操作練習(Activities)

評量方法(Grading Method)：
□上課點名(Final Presentation)（%）　☑小考(Quiz)（5%）☑作業(Homework)（40%）
□程式實作(Program implementation)（%）　□實習報告(Internship report)（%）
□專案(Project)（%）　☑期中考(Mid-term exam)（15%）　☑期末考(Final exam)（40%）
□期末報告(Final report)（%）　□其它(Other)（%）

教學資源(Teaching Resources)：
☑課程網站(Course Website)   ☑教材電子檔供下載(Teaching Material Downloads) 
□其他(Other)                       

教學相關配合事項(Other matters related)：

	核心能力Core Capabilities
●1.1 ○1.2 ○1.3 ●2.1 ●2.2 ○3.1 ○3.2 ○4.1 ○4.2 ○4.3 ●4.4
1.1 學習電機／通訊工程相關領域之理論基礎(Acquiring of theoretical knowledge in EE/COMM)
[bookmark: _GoBack]　　為何有關(Why is the course capable of cultivating this ability?)：Covering advanced aspects of dynamic behavior and stability modeling of power systems.
　　達成指標(Indicators to be reached)：Students achieve 70% score or above.
　　評量方法(Assessment methods)：Test, quiz, homework, and final exam.
1.2 瞭解電機／通訊工程相關領域之實務技術(Understanding of practical techniques in Electrical Engineering)
　　為何有關(Why is the course capable of cultivating this ability?)：
　　達成指標(Indicators to be reached)：
　　評量方法(Assessment methods)：
1.3 訓練專業論文寫作與簡報的能力(Ability to write technical documents and make effective presentations)
　　為何有關(Why is the course capable of cultivating this ability?)：
　　達成指標(Indicators to be reached)：
　　評量方法(Assessment methods)：
2.1 培養發掘與分析電機／通訊工程特定領域專題研究之能力(Ability to identify, formulate and analyze problems in specified areas of EE/COMM)
　　為何有關(Why is the course capable of cultivating this ability?)：The students will be exposed to practical problems that can seriously endanger the power system, resulting in blackouts if not properly addressed.
　　達成指標(Indicators to be reached)：Students achieve 70% score or above
　　評量方法(Assessment methods)：Test, quiz, homework, and final exam
2.2 培養規劃與執行電機／通訊工程特定領域專題研究之能力(Ability to plan and conduct projects in specified areas of EE/COMM)
　　為何有關(Why is the course capable of cultivating this ability?)：The students will be using simulation software to identify stability occurrences and use control techniques to solve these issues.
　　達成指標(Indicators to be reached)：Students achieve 70% score or above
　　評量方法(Assessment methods)：Test, quiz, homework, and final exam
3.1 學習溝通與表達的能力 (Ability to communicate and express effectively)
　　為何有關(Why is the course capable of cultivating this ability?)：
　　達成指標(Indicators to be reached)：
　　評量方法(Assessment methods)：
3.2 運用個人專長，與團隊成員合作達成計畫目標 (Ability to contribute effectively as an individual, and as a member or leader in team works)
　　為何有關(Why is the course capable of cultivating this ability?)：
　　達成指標(Indicators to be reached)：
　　評量方法(Assessment methods)：
4.1 瞭解國內外電機／通訊工程特定領域產業及永續發展現況與需求 (Understanding of the trend and sustainable development in both domestic and global industry in specified areas of EE/COMM)
　　為何有關(Why is the course capable of cultivating this ability?)：
　　達成指標(Indicators to be reached)：
　　評量方法(Assessment methods)：
4.2	理解工程暨資訊倫理及社會責任(Understanding of engineering and information ethics including social responsibilities)
　　為何有關(Why is the course capable of cultivating this ability?)：
　　達成指標(Indicators to be reached)：
　　評量方法(Assessment methods)：
4.3	培養良好的國際觀 (Development of global perspectives)
　　為何有關(Why is the course capable of cultivating this ability?)：
　　達成指標(Indicators to be reached)：
　　評量方法(Assessment methods)：
4.4	培養特定領域專業科技英文能力 (Proficiency in technical English)
　　為何有關(Why is the course capable of cultivating this ability?)：Assignment, quiz, and exams would require the students to read and explore references from the internet and international paper publications.
　　達成指標(Indicators to be reached)：Students achieve 70% score or above
　　評量方法(Assessment methods)：Test, quiz, homework, and final exam



註：1.	教科書請註明書名、作者、出版社、出版年等資訊。(Please specify the title, author, publisher, publication year and other information with the textbook information.)
2.	教學要點概述請填寫教材編選、教學方法、評量方法、教學資源、教學相關配合事項等。(At the teaching overview section, please fill out the textbooks, teaching methods, grading methods, teaching resources, and other matters related.)
3.	研究所所有開設之課程，皆須填寫此表格或提供原有格式之課程綱要表。
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