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Prerequisite: Electrical Power Transmission Systems, Power System Analysis

I. COURSE OVERVIEW:

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 modeling and
analysis of HVDC system power flow regulation.

II. COURSE OBJECTIVES:

The students will try to learn:

I. The advantages of DC transmission over AC transmission.

II. The operation of Line Commutated Converters and Voltage Source Converters.
III. The analysis of control strategies used in HVDC transmission system.

IV. The stability improvement of power system using an HVDC system.

III. COURSE OUTCOMES:
At the end of the course students should be able to:

CO1 Identify HVDC power terminal equipment, classify type of HVDC connectivity and planning of HVDC
system.
CO2 Understand the choice of converter configuration and also graetz circuit.

CO3 Interpret different types of converter control techniques
CO4 Analyze stability of a system by using HVDC control methods

CO5 Understand the concepts of MTDC systems.

CO6 Investigate Protection requirements, factors affecting power flow analysis and analyze real-time system.



IV. COURSE CONTENT:

MODULE-I: BASIC CONCEPTS OF DC TRANSMISSION (10)

Introduction to HVDC transmission systems: Comparison of AC and DC transmission (economics, technical
performance and reliability), components of a HVDC system, types of HVDC links, application of DC transmission,
Planning and Modern trends in DC transmission

MODULE-II: ANALYSIS OF HVDC CONVERTERS (08)
Choice of Converter configuration — Analysis of Graetz — Characteristics of 6 Pulse — converter operation —
Equivalent circuit —12 Pulse converters configurations —Small HVDC tapping

MODULE-III: CONTROL OF HVDC CONVERTERS (10)
Principle of DC Link Control — Individual phase control, Equidistant firing control.

Constant-current loop — Inverter extinction-angle control — Starting and stopping of DC-link — Power Control.

MODULE-IV: STABILITY ENHANCEMENT USING HVDC CONTROL (10)
Basic Concepts of stability enhancement: Power system angular, voltage and frequency stability, power
modulation,basic principles, synchronous and asynchronous links, voltage stability problem in AC, DC systems.

MODULE-V: MTDC LINKS (10)

Introduction to MTDC links: Multi-terminal and multi in-feed Systems, series and parallel MTDC systems using
LCCs, MTDC systems using VSCs, modern trends in HVDC Technology and introduction to modular multi-level
converters.

V. TEXT BOOKS:

1. K R Padiyar, “HVDC Power Transmission Systems: Technology and system Interactions”, New Age
International (P) Limited, 1st Edition, 1999.

2. S Rao, “EHVAC and HVDC Transmission Engineering and Practice”, PHI, 3rd Edition, 1990.

VI. REFERENCE BOOKS:
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VIL.LWEB REFERENCES:
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3. https://www.springer.com/us/book/9781447151036.

VIILMATERIALS ONLINE
1. Course template

2. Tutorial question bank

3. Techtalk topics

4. Assignments

5. Definitions and terminology
6. Open ended experiments

7. Model question paper-I

8. Model question paper-II

9. Lecture notes

10. PowerPoint presentations
11. ELRV videos
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