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Branch  EEE 
 

Lecture Hours Tutorial Hours Practice Hours Credits 

3 - - 3 
 
Course Objectives:  

 To introduce the concept of HVDC Transmission system and FACTS. 

 To familiarize with operation of HVDC converters and their control. 

 To distinguish series & shunt compensation. 
 
Unit 1 Introduction  10 
Comparison of AC and DC Transmission systems, Applications of D.C. Transmission, Types of DC links, Typical 
layout of a HVDC converter station.  HVDC converters, Analysis of 3-phase Bridge circuit with and without 
overlap. 
Learning Outcomes: At the end of the unit, the student will be able to:  

 Compare HVDC & AC Transmission(L4) 

 List the applications of D.C Transmission.(L1) 
 
Unit 2 Converter and HVDC Control 10 
Principle   of   DC link control, Converter control   characteristics, System control Hierarchy, Firing angle control, 
Current and Extinction Angle control. 
Harmonics, Filters and Sources of Reactive Power:                            
Introduction of Harmonics, Generation of Harmonics, AC and DC Filters, Sources of Reactive power. 
Modeling of DC/AC converters, Converter controller equations, Solutions of AC/DC load flow- Simultaneous 
approach and Sequential approach 
Learning Outcomes: At the end of the unit, the student will be able to:  

 Explain the Principle of DC Link control(L2) 

 Identify the various filters for elimination of Harmonics.(L2) 
 
Unit 3 Introduction to FACTS Concepts  08 
FACTS concepts, Flow of power in AC parallel   paths and   meshed systems, Basic types of FACTS controllers, 
Brief description and Definitions of FACTS controllers. 
Learning Outcomes: At the end of the unit, the student will be able to:  

 Analyze the flow of power in AC parallel paths(L4) 

 Explain about the basic types of FACTS controllers(L2) 
 
Unit 4 Static Shunt & Series Compensators                          10 
Objectives of shunt compensation, Methods of controllable VAR generation, Static VAR compensators, SVC and 
STATCOM comparison. Objectives of series compensation, Variable impedance type- Thyristor Switched Series 
Capacitors (TSSC), and Switching Converter type Series Compensators – Static Series Synchronous 
Compensator (SSSC) 
Learning Outcomes: At the end of the unit, the student will be able to:  

 Explain the objectives of series & shunt compensation (L2) 

 Distinguish series & shunt compensators (L2) 
 
 



191 

 

Unit 5 Combined Compensators 10 
Unified power flow controller (UPFC), Basic operating principle, Independent real and reactive power flow 
controller.  
Learning Outcomes: At the end of the unit, the student will be able to: 

 Explain the operation and principle of UPFC.(L2) 

 Analyze the concept of independent real and reactive power flow control in UPFC.(L4) 
 
Prescribed Text Books: 
1. Padiyar, K.R., ‗HVDC transmission systems‘, Wiley Eastern Ltd., 2010. 
2. Hingorani ,L.Gyugyi, ‗Concepts and Technology of Flexible AC Transmission System‘, IEEE  Press New York, 

2000 ISBN –078033 4588. 
 
Reference Books: 
1. Padiyar K.R., ‗FACTS controllers for Transmission and Distribution systems‘ New Age International 

Publishers, 1st Edition, 2007. 
2. Mohan Mathur R. and Rajiv K.Varma , ‗Thyristor – based FACTS controllers for Electrical  Transmission 

systems‘, IEEE press, Wiley Inter science , 2002. 
 
Web Resources: 
1. http://www.nptelvideos.in/2012/11/high-voltage-dc-transmission.html 
2. http://nptel.ac.in/courses/108104013/ 
3. https://nptel.ac.in/courses/108/107/108107114/ 
 
Course Outcomes: Blooms Level of Learning 
At the end of the course, the student will be able to 
1. Analyze the Economical & Technical aspects of AC & DC Transmission               L4 
2. Analyze the Converter control characteristics & Filters for harmonics elimination.        L4 
3. Identify the basic types of FACTS controllers L4 
4. Distinguish series and shunt compensation                   L1 
5. Analyze the operation of Unified Power Flow Controller (UPFC) with independent 

real and reactive power flow control 
L4 
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20A27BT.1 3 3 - - - - - - - - - - 3 - 

20A27BT.2 3 3 - 3 - - - - - - - - 3 - 

20A27BT.3 3 3 3 3 3 - - - - - - - - 3 

20A27BT.4 3 3 3 3 3 - - - - - - - - 3 

20A27BT.5 3 2 3 1 1 - - - - - - - - 1 
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