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I. COURSE OVERVIEW:

This course provides a comprehensive understanding of HVDC (High Voltage Direct Current) transmission
systems, their control, analysis, and applications, along with foundational knowledge of both conventional and non-
conventional energy generation. It explores the principles of energy production, transmission system components, load
analysis, tariff structures, and AC/DC distribution systems. Emphasis is placed on modern power system challenges
including stability enhancement, power factor correction, and multi-terminal HVDC links.

Il. COURSE OBJECTIVES:

The students will try to learn:

To familiarize students with the basic concepts of conventional and non-conventional power generation systems and
their site selection, layout, and operational characteristics.

To provide in-depth knowledge of HVDC converters, control strategies, and their role in enhancing system stability,
including real-world applications.

To develop analytical skills for designing and analyzing AC and DC distribution systems, voltage drop calculations,
and tariff structures.

I11l. COURSE OUTCOMES:
At the end of the course students should be able to:

CO1 Explain the working and layout of hydro, thermal, and nuclear power plants, and compare their
operational and environmental aspects.

CO2 Describe the principles of various non-conventional energy sources such as wind, solar, tidal, and
fuel cells, and their role in sustainable energy systems.

CO3 Analyze HVDC converter systems and their control mechanisms to improve power system
performance and reliability.

CO4 Evaluate different types of loads, load curves, and tariff systems, and perform related calculations
to optimize energy use and cost.

CO5 Design and compare different types of electrical distribution systems including underground and
overhead, based on voltage regulation and efficiency.

CO6 Perform voltage drop calculations in AC and DC distributors, and understand the requirements for
distribution system design in practical scenarios.



IV.COURSE CONTENT:

MODULE-I: BASIC CONCEPTS OF DC TRANSMISSION (09)

Conventional and nonconventional energy sources — comparison - Generation of electrical energy - Selection of sight
— hydroelectric — thermal and nuclear power plants - Detailed layout - explanation and comparison of hydro electric —
thermal and nuclear power plants

MODULE-I1: ANALYSIS OF HYDC CONVERTERS (09)
Non-Conventional Sources (Qualitative): Ocean Energy, Tidal Energy, Wave Energy, wind Energy, Fuel Cells, and
Solar Energy, Cogeneration and energy conservation and storage.

MODULE-I11: CONTROL OF HVYDC CONVERTERS (09)

Types of electrical loads - load on power station - load curve — terms — factors - connected load - Max. Demand —
demand factor — load factor — diversity factor — capacity factor — plant use factor- problems - Base load - peak load —
interconnected grid system- reason for interconnection- problems.

Tariffs — objectives of tariffs — types of tariffs - comparisons — simple tariff- flat rate tariff- block rate tariff- two part
tariff- maximum demand tariff- power factor tariff - problems.

MODULE-IV: STABILITY ENHANCEMENT USING HVYDCCONTROL (09)

Distribution system - components — feeders- distributers — service mains- methods (connections scheme) of distribution
— comparisons- OH and UG- requirements of distribution system- voltage regulation — voltage regulating devices-
power factor improvements — different types of insulators- causes of failure of insulators- string efficiency-
underground cables- construction — classification — grading- methods of cable laying- EHV and HVDC applications.

MODULE-V: MT DC LINKS (09)

A.C. Distribution: Introduction, AC distribution, Single phase, 3-phase, 3 phase 4 wire system, bus bar arrangement,
Selection of site for substation. Voltage Drop Calculations (Numerical Problems) in A.C. Distributors for the following
cases: Power Factors referred to receiving end voltage and with respect to respective load voltages. DC Distribution:
Classification of Distribution Systems. - Comparison of DC vs. AC and Under-Ground vs. Over- Head Distribution
Systems. - Requirements and Design features of Distribution Systems. - Voltage Drop Calculations (Numerical
Problems) in D.C Distributors for the following cases: Radial D.C Distributor fed one end and at the both the ends
(equal/unequal Voltages) and Ring Main Distributor.
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VII.WEB REFERENCES:
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VIIl. MATERIALS ONLINE
1. Course template

2. Tutorial question bank

3. Tech talk topics

4. Open end experiments

5. Definitions and terminology
6. Assignments

7. Model question paper — |


https://nptel.ac.in/courses/108102047

8. Model question paper — 11

9. Lecture notes

10. E-learning readiness videos (ELRV)
11. Power point presentation



