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Contact Classes: 45 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 45
I. COURSEOVERVIEW:
This subject deals with the importance of HVDC transmission, analysis of HVDC Converters, Harmonics
and Filters, Reactive power control and Power factor improvements of the system. It also deals with basic
FACTS concepts, static shunt and series compensation and combined compensation techniques.
II. COURSE OBJECTIVES:
This course should enable the students to:
I. Understand state of the art HVDC technology.
II. Learn the Methods to carry out modeling and analysis of HVDC system frontier-area power flow regulation.

III. COURSEOUTCOMES:

After successful completion of the course, students will be able to:
CO 1 Explain the basic fundamental of FACTS controllers Understand
CO 2 Interpret the enhancement of stability using static shunt and series 

compensation Understand

CO 3 Model and design of coordinating multiple FACTS controllers UPFC
and IPFC using control techniques Apply

CO 4 Develop the knowledge of HVDC transmission and HVDC converters
and the applicability and advantage of HVDC transmission over 
conventional AC transmission.

Apply

CO 5 Simplify and solve mathematical problems related to rectifier and 
inverter control methods and learn about different control schemes as 
well as starting and stopping of DC links

Analyze

IV. SYLLABUS

UNIT-I GENERAL ASPECTS OF HVDC TRANSMISSION Classes: 09

Evolution of HVDC transmission, comparison of HVDC and HVAC systems, types of DC links, components of 
HVDC system, valve characteristics, properties of converter circuits, assumptions, single phase and three-phase 
converters, pulse number, choice of best circuit for HVDC converters.

UNIT-II ANALYSIS OF BRIDGE CONVERTER Classes: 09

Analysis of simple rectifier circuits, required features of rectification circuits for HVDC transmission, Analysis of 
HVDC converter, different modes of converter operation, output voltage waveforms and DC voltage in rectification, 
output voltage waveforms and DC in inverter operation, thyristor/ valve voltages, equivalent electrical circuit

UNIT-III HVDC CONTROL TECHNIQUES Classes: 09

Grid control, basic means of control, power reversal, limitations of manual control, constant current versus Constant 
voltage, desired features of control, actual control characteristics.

Constant minimum ignition angle control: Constant current control, constant extinction angle control, stability of 
control, tap-changer control, power control and current limits, frequency control.

UNIT-IV CONVERTER FAULTS AND PROTECTION Classes: 09



Converter mal-operations, commutation failure, starting and shutting down the converter bridge, converter 
protection.

UNIT-V REACTIVE POWER MANAGEMENT Classes: 09

Smoothing reactor and DC Lines, reactive power requirements, harmonic analysis, filter design, power flow analysis 
in AC, DC systems, modeling of DC links, solutions of AC, DC Power flow.
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