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Course Justification

Power Engineering students need a thorough background in power system dynamics since it is the basis of many of the power system problems.  This course focuses on the study of power system dynamics by concentrating on two main stability problems, the machine angle stability and voltage stability.  Modeling, analysis, assessment, and control methods for these problems will be reviewed.  The course will also focus on the use of new power electronics based devices – the flexible AC transmission systems (FACTS)- to address these two stability problems now experienced by many of the big power systems in practice. The introduction of these new devices in the course will help the students learn the state-of-the-art and gain a good understanding of this expertise that is in demand by the industry. 

Proposed Revisions, with Justifications

Main revisions involve the following:

1)    Content
i)   Introduction of voltage stability analysis and assessment methods. Voltage stability is becoming one of the major concerns in the big interconnected systems as the systems are being operated more closer to their limits. Some of the major power system problems experienced within the last ten years are related to voltage stability. 

ii)  Introduction of new devices – Flexible AC Transmission Systems (FACTS). These new devices are quite different from the conventional devices used in power systems and they offer much better capability for controlling the power flow on a system and for improving the stability, both the angle stability and voltage stability, of the system.

iii)  A class project involving the investigation of issues related to integrating a FACTS device into a power system for improving the system performance.

2) Title

The title has been revised to reflect the changes in the course content – Note this is a major revision of the course. The proposed content was taught under ECE792G instead of using the old number. 
3)  Revised Course Description:
Principles of FACTS (flexible AC transmission systems) and their applications. Power transmission on an AC system. Power system models for steady-state and dynamic analysis. Power system transient analysis for stability assessment. Voltage stability phenomena and methods for assessment. 
Old Course Description

Modeling of synchronous machines and their control systems. Coupled electric circuit approach, Park's transformations, additional rotor windings. Rudiments of dynamic and transient stability. Excitation systems, governor-control systems, power-system stabilizers. State space formulations for computer-based dynamic studies.

Student Learning Objectives

See syllabus
Enrollment for last five years:

F05 (offered as ECE792G-004)  :
11

New Resources Statement

No additional teaching or laboratory resources will be required by this action apart from a classroom for instruction.
                          New Syllabus

ECE 736: FACTS for Power System Stability and Control

Instructor:

Dr. Mesut Baran




Associate Professor, Dept of ECE




Partners I, room 1250




Phone: 515-5081,  Email: baran@ncsu.edu
Course Time: 
T  H   2:20 – 3:35 pm

Office Hours:

T H  4 – 5 pm 
Text:




· Kundur P.,  Power System Stability and Control

· Hingorani N.G.,  Understanding FACTS

Prerequisites: 
ECE 451, ECE 750
Student Learning Objectives

Upon completion of this course, students will be able to—
•
calculate the limits for power transfer over a given transmission line,

•
analyze the power flow through a transmission grid, 
•
define the machine angle stability phenomena in power systems, and analyze a given system for angle stability assessment,

•
define the machine voltage stability phenomena in power systems, and analyze a given system for voltage stability assessment,
•
define the basic operating characteristics of FACTS,

•
analyze the impact of a FACTS on a given power system.

Course Description:

Topic: 







# of lectures
Introduction
1 


Operation requirements for a power system

Power Flow on a Transmission System

4 

Transmission line characteristics 


Limits of power flow over a transmission line (P-V curve)

      Power Flow analysis at steady-state 

Principles of FACTS

 4 

•  Voltage Source Converters


•  Current-Sourced Converters

·  Shunt Compensators

·  Series Compensators
Power System  Stability



3



•  Stability of Power System


•  Modeling and Analysis Methods 

Voltage Stability



4

· Voltage Control

· Voltage Stability

· Modeling and Analysis Methods

FACTS Applications 


4


· Static Var Compensator
· STATCOM

· Static Series Compensators

· Unified Power Flow Controller
FACTS Applications as Class Projects


8

        Sample FACTS applications as class projects.

Grading:
The final course grade will be determined by the weighted average of:

Home Work 


 

30% 
Quiz





30%
Project (in lieu of Final Exam
)

40%
Homework
PSCAD and Matlab will be the main computational tools for both the homework and the projects. Homework will involve simulation of devices and systems, and implementation of analysis methods.  Only the University approved reasons will be accepted for late homework (See  http://www.ncsu.edu/policies/academic_affairs/pols_regs/REG205.00.4.php).
Quiz

A quiz will be administered to the class. The quiz will be after completion of the core concepts of system analysis for stability, i.e., after FACTS application topic. 

Only the University approved reasons will be accepted for missing a quiz (See http://www.ncsu.edu/policies/academic_affairs/pols_regs/REG205.00.4.php). A make-up quiz will be administered at the mutual convenience of the student and the Instructor. In all cases, signed documentation must be provided to the Instructor and attached to the make up quiz in order to obtain credit. 

Class Project

Each student will select one project related to application of FACTS to power systems. Projects will involve two parts: the problem and the FACTS to be used to address the problem. The student will prepare a written report,  give a lecture on the project in the class, and prepare a homework for the class.

A sample of  Projects Are:

· FACTS for Voltage Stability Improvement

· FACTS for stability improvement

· Unified power flow controller

· Series Compensation for transmission power flow control 

· Dynamic Voltage Restorer

· Inverter Interfaced Generator Control

· Regulating Transformer with a static tap changer

Academic Integrity

Work in this course is to be done under the Academic Integrity Honor Pledge:
"I have neither given nor received unauthorized aid on this test or assignment."

Students must abide by the Code of Student Conduct, http://www.ncsu.edu/policies/student_services/student_discipline/POL11.35.1.php
Evidence of copying, including copying of source code, or any other use of unauthorized aid will be investigated and potentially referred to the University judicial system as a violation of the Code of Student Conduct. The minimum sanction for a violation is a zero on an assignment. Recycling of projects from another class will be considered an academic integrity violation.
Students with disabilities
Reasonable accommodations will be made for students with verifiable disabilities. In order to take advantage of available accommodations, students must register with Disability Services for Students at 1900 Student Health Center, Campus Box 7509, 515-7653.  For more information on NC State's policy on working with students with disabilities, please see this page (http://www.ncsu.edu/provost/hat/current/appendix/appen_k.html.)
Old Syllabus
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