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EE8811 PROJECT WORK LTPC
002010

OBJECTIVES:

+To develop the ability to solve a specific problem right from its identification and
literature review till the successful solution of the same. To train the students in
preparing project reports and to face reviews and viva voce examination.

The students in a group of 3 to 4 works on a topic approved by the head of the
department under the guidance of a faculty member and prepares a comprehensive
project report after completing the work to the satisfaction of the supervisor. The
progress of the project is evaluated based on a minimum of three reviews. The
review committee may be constituted by the Head of the Department. A project
report is required at the end of the semester. The project work is evaluated based on
oral presentation and the project report jointly by external and internal examiners
constituted by the Head of the Department.

TOTAL: 300 PERIODS

OUTCOMES:

On Completion of the project work students will be in a position to take up any challenging
practical problems and find solution by formulating proper methodology
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EE8015 ELECTRIC ENERGY GENERATION, UTILIZATION AND
CONSERVATION
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OBJECTIVES:
To impart knowledge on the following Topics
To study the generation, conservation of electrical power and energy efficient
equipments.
To understand the principle, design of illumination systems and energy efficiency
lamps.
To study the methods of industrial heating and welding.
To understand the electric traction systems and their performance.

UNIT | ILLUMINATION 9
Importance of lighting — properties of good lighting scheme — laws of illumination —
photometry -types of lamps — lighting calculations —~ basic design of illumination

schemes for residential, commercial, street lighting, factory lighting and flood lighting —
LED lighting and energy efficient lamps.

UNIT Ii REFRIGERATION AND AIR CONDITIONING 9
Refrigeration-Domestic refrigerator and water coolers - Air-Conditioning-Various
types of air-conditioning system and their applications, smart air conditioning units —
Energy Efficient motors: Standard motor efficiency, need for efficient motors, Motor
life cycle,Direct Savings and payback analysis, efficiency evaluation factor.

UNIT 1l HEATING AND WELDING 9
Role of electric heating for industrial applications — resistance heating — induction
heating —dielectric heating - electric arc furnaces. Brief introduction to electric

welding — welding generator, welding transformer and the characteristics.

UNIT IV TRACTION 9

Merits of electric traction — requirements of electric traction system — supply
systems —mechanics of train movement — traction motors and control — braking — recent
trends in electric traction.

UNIT V DOMESTIC UTILIZATION OF ELECTRICAL ENERGY 9
Domestic utilization of electrical energy — House wiring. Induction based appliances,
Online and OFF line UPS, Batteries - Power quality aspects — nonlinear and domestic
loads — Earthing —Domestic, Industrial and Substation.

TOTAL : 45 PERIODS
OUTCOMES:

* To understand the main aspects of generation, utilization and conservation.

* To identify an appropriate method of heating for any particular industrial application
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EE8702 POWER SYSTEM OPERATION AND CONTROL

wrr
o~
T
w0

OBJECTIVES:
To impart knowledge on the following topics

e Significance of power system operation and control. -
o Real power-frequency interaction and design of power-frequency controller.

» Reactive power-voltage interaction and the control actions to be implemented for
maintaining the voltage profile against varying system load.

o Economic operation of power system.

UNIT I PRELIMINARIES ON POWER SYSTEM OPERATION AND 9
CONTROL

Power scenario in Indian grid — National and Regional load dispatching centers —
requirements of good power system - necessity of voltage and frequency regulation - real
power vs frequency and reactive power vs voltage control loops - system load variation, load
curves and basic concepts of load dispatching - load forecasting - Basics of speed
governing mechanisms and modeling - speed load characteristics - regulation of two
generators in parallel.

UNIT II REAL POWER - FREQUENCY CONTROL 9
Load Frequency Control (LFC) of single area system-static and dynamic analysis of
uncontrolled and controlled cases - LFC of two area system - tie line modeling - block
diagram representation of two area system - static and dynamic analysis - tie line with
frequency bias control — state variability model - integration of economic dispatch control
with LFC.

UNIT Il REACTIVE POWER - VOLTAGE CONTROL 9
Generation and absorption of reactive power - basics of reactive power control — Automatic
Voltage Regulator (AVR) — brushless AC excitation system — block diagram representation
of AVR loop - static and dynamic analysis — stability compensation — voltage drop in
transmission line - methods of reactive power injection - tap changing transformer, SVC
(TCR + TSC) and STATCOM for voltage control.

UNIT IV ECONOMIC OPERATION OF POWER SYSTEM 9
Statement of economic dispatch problem - input and output characteristics of thermal plant -
incremental cost curve - optimal operation of thermal units without and with transmission
losses (no derivation of transmission loss coefficients) - base point and participation factors
method - statement of unit commitment (UC) problem - constraints on UC problem - solution
of UC problem using priority list — special aspects of short term and long term hydrothermal
problems.

UNIT V COMPUTER CONTROL OF POWER SYSTEMS 9
Need of computer control of power systems-concept of energy control centers and functions
— PMU - system monitoring, data acquisition and controls - System hardware configurations
- SCADA and EMS functions - state estimation problem — measurements and errors -
weighted least square estimation - various operating states - state transition diagram.

TOTAL: 45 PERIODS
OUTCOMES:

o Ability to understand the day-to-day operation of electric power system.
o Ability to understand the significance of power system operation and control.

GRINGIPAL
K MUNIRAJAH COLLEGE
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EE8703 RENEWABLE ENERGY SYSTEMS
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OBJECTIVES:
To impart knowledge on the following Topics

- Awareness about renewable Energy Sources and technologies.
- Adequate inputs on a variety of issues in harnessing renewable Energy.
Recognize current and possible future role of renewable energy sources.
UNIT | RENEWABLE ENERGY (RE) SOURCES 9
Environmental consequences of fossil fuel use, Importance of renewable sources of
energy,Sustainable Design and development, Types of RE sources, Limitations of RE
sources,Present Indian and international energy scenario of conventional and RE sources.

UNIT Il WIND ENERGY 9
Power in the Wind — Types of Wind Power Plants(WWPPs)-Components of WPPs-Working
of WPPs- Siting of WPPs-Grid integration issues of WPPs,

UNIT lll SOLAR PV AND THERMAL SYSTEMS 9
Solar Radiation, Radiation Measurement, Solar Thermal Power Plant, Central Receiver
Power Plants, Solar Ponds.- Thermal Energy storage system with PCM- Solar Photovoltaic
systems : Basic Principle of SPV conversion — Types of PV Systems- Types of Solar
Celis,Photovoltaic cell concepts: Cell, module, array ,PV Module |-V Characteristics,
Efficiency & Quality of the Cell, series and parallel connections, maximum power
point tracking,Applications.

UNIT IV BIOMASS ENERGY 9

Introduction-Bio mass resources —Energy from Bio mass: conversion processes-Biomass
Cogeneration-Environmental Benefits. Geothermal Energy: Basics, Direct Use, Geothermal
Electricity. Mini/micro hydro power: Classification of hydropower schemes, Classification of
water turbine, Turbine theory, Essential components of hydroelectric system.

UNIT V OTHER ENERGY SOURCES 9
Tidal Energy: Energy from the tides, Barrage and Non Barrage Tidal power systems. Wave:
Energy: Energy from waves, wave power devices. Ocean Thermal Energy Conversion
(OTEC)- Hydrogen Production and Storage- Fuel cell : Principle of working- various types -
construction and applications. Energy Storage System- Hybrid Energy Systems.
TOTAL: 45 PERIODS
OUTCOMES:
- Ability to create awareness about renewable Energy Sources and

technologies.

Ability to get adequate inputs on a variety of issues in harnessing

renewable Energy.

MINCIPAL
JKK MUNIRAJAH COLLEGE
OF TECHNOLOGY
T.N. PALAYAM (P0)-638 508.
GOBI {Tk), ERODE (D).



EE8701 HIGH VOLTAGE ENGINEERING
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OBJECTIVES:

To impart knowledge on the following Topics
Various types of over voltages in power system and protection methods.
Generation of over voltages in laboratories.
Measurement of over voltages.
Nature of Breakdown mechanism in solid, liquid and gaseous dielectrics.
Testing of power apparatus and insulation coordination

UNIT | OVER VOLTAGES IN ELECTRICAL POWER SYSTEMS 9
Causes of over voltages and its effects on power system — Lightning, switching surges
and temporary over voltages, Corona and its effects — Bewley Ilattice diagram-

Protection against over voltages.

UNIT I DIELECTRIC BREAKDOWN 9

Properties of Dielectric materials - Gaseous breakdown in uniform and non-uniform fields —
Corona discharges — Vacuum breakdown — Conduction and breakdown in pure and
commercial liquids, Maintenance of oil Quality — Breakdown mechanisms in solid and
composite dielectrics- Applications of insulating materials in electrical equipments.

UNIT 1l GENERATION OF HIGH VOLTAGES AND HIGH CURRENTS 9
Generation of High DC voltage: Rectifiers, voltage multipliers, vandigraff generator:
generation of high impulse voltage: single and multistage Marx circuits — generation of high
AC voltages: cascaded transformers, resonant transformer and tesla coil- generation of
switching surges — generation of impulse currents - Triggering and control of impulse
generators.

UNIT IV MEASUREMENT OF HIGH VOLTAGES AND HIGH CURRENTS 9
High Resistance with series ammeter — Dividers, Resistance, Capacitance and Mixed
dividers - Peak Voltmeter, Generating Voltmeters - Capacitance Voltage Transformers,
Electrostatic Voltmeters — Sphere Gaps - High current shunts- Digital techniques in high
voltage measurement.

UNIT V HIGH VOLTAGE TESTING & INSULATION COORDINATION 9
High voltage testing of electrical power apparatus as per International and Indian standards
— Power frequency, impulse voltage and DC testing of Insulators, circuit breakers, bushing,
isolators and transformers- Insulation Coordination& testing of cabilitys.
TOTAL: 45 PERIODS

OUTCOMES:

Ability to understand Transients in power system.

Ability to understand Generation and measurement of high voltage.

PRINCIPAL
JKK MUNIRAJAH COLLEGE
OF TECHNOLOGY

T.N. PALAYAM {P0)-638506.
GOB! (Tk;, ERCDE (Dt).



EE8017 HIGH VOLTAGE DIRECT CURRENT TRANSMISSION
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OBIJECTIVES: To impart knowledge about the following topics:

e Planning of DC power transmission and comparison
with AC power transmission.

e HVDC converters.

o HVDC system control.

o Harmonics and design of filters.

¢ Power flow in HVDC system under steady state.

UNIT I INTRODUCTION

DC Power transmission technology—Comparison of AC and DC
transmission—Application of DC transmission—Description of DC transmission
system-Planning for HVDC transmission—-Modern trends in HVDC
technology-DC breakers—Operating problems— HVDC transmission based
on VSC -Types and applications of MTDC systems.

UNIT Il ANALYSIS OF HVDC CONVERTERS

Line commutated converter -Analysis of Graetz circuit with and without overlap
-Pulse number— Choice of converter configuration — Converter bridge
characteristics— Analysis of a 12 pulse converters— Analysis of VSC topologies
and firing schemes.

UNIT 1l CONVERTER AND HVDC SYSTEM CONTROL

Principles of DC link control-Converter control characteristics—~System
control hierarchy— Firing angle control- Current and extinction angle control-
Starting and stopping of DC link

—Power control —Higher level controllers —Control of VSC based HVDC link.

UNIT IV REACTIVE POWER AND HARMONICS CONTROL

Reactive power requirements in steady state—Sources of reactive power-SVC
and STATCOM- Generation of harmonics —Design of AC and DC filters—
Active filters.

UNIT V POWER FLOW ANALYSIS IN AC/DC SYSTEMS
Per unit system for DC quantities—DC system model —Inclusion of constraints

—Power flow analysis —case study
TOTAL : 45 PERIODS

OUTCOMES:

o  Ability to understand the principles and types of HVDC system.
e  Ability to analyze and understand the concepts of HVYDC converters.
e  Ability to acquire knowledge on DC link control.
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EE8602 PROTECTION AND SWITCHGEA
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OBJECTIVES:
To impart knowledge on the following Topics
Causes of abnormal operating conditions (faults, lightning and switching

surges) of the apparatus and system.
Characteristics and functions of relays and protection schemes.

Apparatus protection, static and numerical relays
Functioning of circuit breaker

UNIT 1 PROTECTION SCHEMES 9
Principles and need for protective schemes — nature and causes of faults — types of faults —
Methods of Grounding - Zones of protection and essential qualities of protection — Protection
scheme

UNIT Il ELECTROMAGNETIC RELAYS 9
Operating principles of relays - the Universal relay — Torque equation - R-X
diagram —Electromagnetic Relays — Over current, Directional, Distance, Differential,

Negative sequence and Under frequency relays.

UNIT Hll APPARATUS PROTECTION 9
Current transformers and Potential transformers and their applications in protection
schemes -Protection of transformer, generator, motor, bus bars and transmission line.

UNIT IV STATIC RELAYS AND NUMERICAL PROTECTION 9
Static relays — Phase, Amplitude Comparators — Synthesis of various relays using
Static comparators — Block diagram of Numerical relays — Over current protection,
transformer differential protection, distant protection of transmission lines.

UNIT V CIRCUIT BREAKERS 9
Physics of arcing phenomenon and arc interruption - DC and AC circuit breaking — re-
striking voltage and recovery voltage - rate of rise of recovery voltage - resistance
switching — current chopping - interruption of capacitive current - Types of circuit breakers
— air blast, air break, oil,SF6, MCBs, MCCBs and vacuum circuit breakers — comparison
of different circuit breakers —Rating and selection of Circuit breakers.
TOTAL : 45 PERIODS

OUTCOMES:

Ability to understand and analyze Electromagnetic and Static Relays.

Ability to suggest suitability circuit breaker.

RINCIPAL
JKK MUNIRAJAH COLLEGE
OF TECHNOLOGY
T.N. PALAYAM (P0)-638 808,
GOBI (Tk), ERODE (Dt).



EE8551 MICROPROCESSORS AND MICROCONTROLLERS
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OBJECTIVES:
To impart knowledge on the following Topics
Architecture of yP8085 & uC 8051
Addressing modes & instruction set of 8085 & 8051.
Need & use of Interrupt structure 8085 & 8051.
Simple applications development with programming 8085 & 8051

UNIT | 8085 PROCESSOR 9
Hardware Architecture, pinouts — Functional Building Blocks of Processor — Memory
organization — |/O ports and data transfer concepts— Timing Diagram — Interrupts.

UNIT Il PROGRAMMING OF 8085 PROCESSOR 9
Instruction -format and addressing modes — Assembly language format — Data transfer, data

manipulation& control instructions — Programming: Loop structure with counting &
Indexing —Look up tability - Subroutine instructions - stack.

UNIT lll 8051 MICRO CONTROLLER 9
Hardware Architecture, pinouts — Functional Building Blocks of Processor — Memory
organization — I/O ports and data transfer concepts— Timing Diagram — Interrupts- Data
Transfer, Manipulation, Control Algorithms& /O instructions, Comparison to Programming
concepts with 8085.

UNIT IV PERIPHERAL INTERFACING 9
Study on need, Architecture, configuration and interfacing, with ICs: 8255, 8259,
8254,8279, - A/ID and D/A converters &lnterfacing with 80858& 8051.
UNIT V MICRO CONTROLLER PROGRAMMING & APPLICATIONS

9
Simple programming exercises- key board and display interface —Control of servo motor-
stepper motor control- Application to automation systems.

TOTAL : 45PERIODS
OUTCOMES:
Ability to acquire knowledge in Addressing modes & instruction set of 8085 & 8051,

KK MUNIRAJAH COLLEGE
OF TECHNOLOGY
T.N. PALAYAM (P0)-638 5086,

GOBI (Tk), ERODE (Dt).



EE8552 POWER ELECTRONICS
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OBJECTIVES:
To impart knowledge on the following Topics

Different types of power semiconductor devices and their switching
Operation, characteristics and performance parameters of controlled rectifiers

Operation, switching techniques and basics topologies of DC-DC
switching regulators.

Different modulation techniques of pulse width modulated inverters and
to understand harmonic reduction methods.

Operation of AC voltage controller and various configurations.

UNIT | POWER SEMI-CONDUCTOR DEVICES 9
Study of switching devices, SCR, TRIAC, GTO, BJT, MOSFET, IGBT and IGCT-
Static characteristics: SCR, MOSFET and IGBT - Triggering and commutation circuit
for SCR-Introduction to Driver and snubber circuits.

UNIT Il PHASE-CONTROLLED CONVERTERS 9
2-pulse, 3-pulse and 6-pulseconverters— performance parameters —Effect of
source inductance— Firing Schemes for converter—Dual converters, Applications-light
dimmer,Excitation system, Solar PV systems.

UNIT 1l DC TO DC CONVERTERS 9
Step-down and step-up chopper-control strategy— Introduction to types of choppers-A, B,
C,D and E -Switched mode regulators- Buck, Boost, Buck- Boost regulator,
Introduction to Resonant Converters, Applications-Battery operated vehicles.

UNIT IV INVERTERS 9
Single phase and three phase voltage source inverters (both120° mode and 180°
mode)-Voltage& harmonic control--PWM techniques: Multiple PWM, Sinusoidal PWM,
modified sinusoidal PWM - Introduction to space vector modulation —Current
source inverter,Applications-Induction heating, UPS.

UNIT V AC TO AC CONVERTERS 9
Single phase and Three phase AC voltage controllers—Control strategy- Power
Factor Control — Multistage sequence control  -single phase and three phase cyclo
converters —Introduction to Matrix converters, Applications —welding .
TOTAL: 45 PERIODS

OUTCOMES:

Ability to analyse AC-AC and DC-DC and DC-AC converters.

Ability to choose the converters for real time applications.
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FRINCIPAL
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EE8402 TRANSMISSION AND DISTRIBUTION
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OBJECTIVES:
To study the structure of electric power system and to develop expressions
for the computation of transmission line parameters.
To obtain the equivalent circuits for the transmission lines based on distance
and to determine voltage regulation and efficiency.

To understand the mechanical design of transmission lines and to analyze
the voltage distribution in insulator strings to improve the efficiency.

UNIT | TRANSMISSION LINE PARAMETERS 9
Structure of Power System - Parameters of single and three phase transmission lines
with single and double circuits -Resistance, inductance and capacitance of solid,
stranded and bundled conductors, Symmetrical and unsymmetrical spacing and
transposition — application of self and mutual GMD; skin and proximity effects -Typical
configurations, conductor types and electrical parameters of EHV lines.

UNIT H MODELLING AND PERFORMANCE OF TRANSMISSION LINES

9
Performance of Transmission lines - short line, medium line and long line —
equivalent circuits, phasor diagram, attenuation constant, phase constant, surge
impedance -transmission efficiency and voltage regulation, real and reactive power
flow in lines — Power Circle diagrams - Formation of Corona — Critical Voltages — Effect
on Line Performance.

UNIT 1l MECHANICAL DESIGN OF LINES 9
Mechanical design of OH lines — Line Supports —Types of towers — Stress and
Sag Calculation — Effects of Wind and Ice loading. Insulators: Types, voltage
distribution in insulator string, improvement of string efficiency, testing of insulators.

UNIT IV UNDER GROUND CABILITYS 9
Underground cabilitys - Types of cabilitys — Construction of single core and 3 core
Cabilitys -Insulation Resistance — Potential Gradient - Capacitance of Single-core and
3 core cabilitys- Grading of cabilitys - Power factor and heating of cabilitys— DC
cabilitys.

UNITV DISTRIBUTION SYSTEMS 9
Distribution Systems — General Aspects - Kelvin's Law - AC and DC
distributions -Techniques of Voltage Control and Power factor improvement —
Distribution Loss —Types of Substations -Methods of Grounding — Trends in
Transmission and Distribution: EHVAC,HVDC and FACTS (Qualitative treatment only).
TOTAL: 45 PERIODS
OUTCOMES:
To understand the importance and the functioning of transmission line

parameters.

To understand the concepts of Lines and Insulators.
PRINCIPAL

K MUNIRAJAH COLLEGE
" OF TECHNOLOGY
“.N. PALAYAM (Po)-638 506.
GOBI (Tk), ERODE (Dt).



