
 

COURSE CONTENT 

POWER QUALITY AND FACTS 

VII Semester: EEE 

Course Code Category Hours/Week Credits Maximum Marks 

AEED44 Elective 
L T P C CIA SEE Total 

3 0 0 3 40 60 100 

Contact Classes: 48 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 48 

Prerequisite: Power Electronics, Power System Analysis 

I. COURSE OVERVIEW: 

       This course deals with the basic concepts of power quality problems in the distribution system and mitigation 

techniques for compensating devices to improve power quality in the distribution system. It deals with the 

principles, operations, and applications in power systems with respect to active/reactive power control. This 

course also concludes with applications of FACTS devices. 

 

II. COURSE OBJECTIVES: 

The students will try to learn: 

I. Gain knowledge on various sources of power quality disturbances, power quality issues. 

II. The Standards, measuring equipment, and power quality enhancement devices. 

III. The voltage sag, harmonic distortion due to commercial and industrial loads. 

IV. Design a suitable harmonic filter for industrial applications. 

V. The suitable custom power devices for the enhancement of power quality 

III. COURSE OUTCOMES 

After successful completion of the course, students should be able to: 

CO1:  Understand the concept of voltage sag transformation from upstream (higher voltages) to down-   

Stream (lower voltage) 

CO2:   Understand the concept of Power Quality Concepts in Distribution Systems 

CO3:   Analyse Various Control strategies by different devices like UPQC and DSTATCOM  

CO4:   Choose a proper controller for the specific application based on system requirements 

CO5:   Understand the control circuits of Shunt Controllers, SVC & STATCOM for various functions  

CO6:   Understand the Power and control circuits of Series Controllers GCSC, TSSC, and TCSC 

 

 

 

 

 

 

 

 

 



 

 
IV. COURSESYLLABUS: 

 

MODULE-I: POWER QUALITY ISSUES IN DISTRIBUTION SYSTEMS (09) 

Power Quality problems in distribution systems: Transient and Steady state variations in voltage and 

frequency, imbalance, sags, swells, interruptions, waveform distortions: harmonics, noise, notching, dc 

offsets, fluctuations, flicker, and their measurement 
 

MODULE-II: CUSTOM POWER DEVICES (10)     

Dynamic Voltage Restorer: Working Principle and control strategies, harmonics and unbalance mitigation 

in distribution systems using DSTATCOM and shunt active filters, unified power quality     conditioner 

( UPQC ), working principle, capabilities, and control strategies. 

 
MODULE-III: FACTS CONCEPTS (10) 

Introduction to FACTS, Basics of AC transmission, flow of power in AC parallel paths, meshed systems, 
basic types of FACTS controllers, definitions of FACTS controllers, brief description of FACTS 

controllers, Application of FACTS devices for power-flow control and stability improvement 

MODULE-IV: STATIC SHUNT AND SERIES COMPENSATORS (10) 

Shunt compensation-objectives of shunt compensation, methods of controllable VAR generation, static 

VAR compensators- SVC, STATCOM, SVC, and STATCOM comparison. Series compensation objectives 

of series compensation, thyristor switched series capacitors (TCSC), static series synchronous compensator 

(SSSC), power angle characteristics, and basic operating control schemes. 

 

MODULE-V: COMBINED COMPENSATORS: (09) 

Combined Compensators: Introduction to Unified Power Flow Controller, Basic operating principles, 

Conventional control capabilities, Independent control of real and reactive power. 

V. TEXTBOOKS: 

1. Narain G. Hingorani, Laszlo Gyugyi, “Understanding FACTS: Concepts and Technology of 
Flexible AC Transmission Systems”, IEEE Press, Delhi, 2nd Edition, 2001. 

2. Roger C Dugan, Mark McGranaghan, Surya Santoso, H. Wayne Beaty, “Electrical Power Systems 
Quality, TMH Education Pvt. Ltd., 3rd Edition, 2012. 

VI. REFERENCEBOOKS: 

1. Mat HJ Bollen, “Understanding Power Quality Problems”, IEEE Press, 2nd Edition,2007. 

2. Arindam Ghosh, Gerard Ledwich, “Power Quality Enhancement using Custom Power Devices”, 
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VII. WEBREFERENCES: 

1. http://www.powerqualityworld.com/. 

2. https://www.researchgate.net. 

3. https://www.aar.faculty.asu.edu/classes. 

4. https://www.iare.ac.in 

 
VIII. MATERIALS ONLINE 

1. Course template 
2. Tutorial question bank 

3. Tech talk topics 

4. Open end experiments   

5. Definitions and terminology 

6. Assignments 

http://www.powerqualityworld.com/
http://www.researchgate.net/
http://www.aar.faculty.asu.edu/classes
http://www.iare.ac.in/
http://www.iare.ac.in/


7. Model question paper – I 

8. Model question paper – II 

9. Lecture notes 

10. E-learning readiness videos (ELRV) 

11. Power point presentation 

 


