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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 Il 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 I 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 applica\tjor{\l\)
/\\\ ~
‘{w..l‘.'/r

Principal
J.K.X.Munirajah Cellege of Technology

(Autenemous)
T.N.Palayam, Gebl (Tk),
Erode (®t) - 638 506



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

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

HVDC converters.

HVDC system control.

Harmonics and design of filters.

Power flow in HVDC system under steady state.

UNIT | INTRODUCTION 9
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 II ANALYSIS OF HYDC CONVERTERS 9
Line commutated converter -Analysis of Graetz circuit with and without overlap -Pulse
number— Choice of converter configuration — Converter bridge characteristics— Analysis

ofa 12 pulse converters— Analysis of VSC topologies and firing schemes.

UNIT Il CONVERTER AND HVDC SYSTEM CONTROL 9
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 9
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 9
Per unit system for DC quantities—DC system model —Inclusion of constraints —Power
flowanalysis —case study

TOTAL: 45 PERIODS
OUTCOMES:

e« Ability to understand the principles and types of HVDC system.
e Ability to analyze and understand the concepts of HVDC converters. \\}3)‘
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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 Il 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.

UNIT V 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. _ ”*\Ih\
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EE8551 MICROPROCESSORS AND MICROCONTROLLERS L TP C
3 00 3
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 — I/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 1l 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/D and D/A converters &Interfacing with 8085& 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.
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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

A
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OUTCOMES:
Ability to analyse AC-AC and DC-DC and DC-AC converters.
Ability to choose the converters for real time applications.



EE8601 SOLID STATE DRIVES
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OBJECTIVES:
To impart knowledge on the following Topics

Steady state operation and transient dynamics of a motor load system.

Analyze the operation of the converter/chopper fed dc drive, both qualitatively and
quantitatively.

Operation and performance of AC motor drives.

Analyze and design the current and speed controllers for a closed loop solid state DC
motor drive.

UNIT | DRIVE CHARACTERISTICS 9
Electric drive — Equations governing motor load dynamics — steady state stability — multi
quadrant Dynamics: acceleration, deceleration, starting & stopping — typical load torque

characteristics —Selection of motor.

UNIT Il CONVERTER / CHOPPER FED DC MOTOR DRIVE 9
Steady state analysis of the single and three phase converter fed separately excited DC
motor drive—continuous conduction — Time ratio and current limit control — 4 quadrant
operation of converter /chopper fed drive-Applications.

UNIT il INDUCTION MOTOR DRIVES 9
Stator voltage control-V/f control- Rotor Resistance control-qualitative treatment of
slip power recovery drives-closed loop control— vector control- Applications.

UNIT IV SYNCHRONOUS MOTOR DRIVES 9
VIf control and self-control of synchronous motor: Margin angle control and power factor
control-Three phase voltage/current source fed synchronous motor- Applications.

UNIT V DESIGN OF CONTROLLERS FOR DRIVES 9
Transfer function for DC motor / load and converter — closed loop control with Current and
speed feedback—armature voltage control and field weakening mode — Design of controllers;
current controller and speed controller- converter selection and characteristics.

TOTAL: 45 PERIODS

OUTCOMES:
Ability to understand and suggest a converter for solid state drive.
Ability to select suitability drive for the given application.
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EE8691 EMBEDDED SYSTEMS
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OBJECTIVES:
To impart knowledge on the following Topics

Building Blocks of Embedded System

Various Embedded Development Strategies

Bus Communication in processors, Input/output interfacing.
Various processor scheduling algorithms.

- Basics of Real time operating system and example tutorials to discuss on one real
time operating system tool.

UNIT I INTRODUCTION TO EMBEDDED SYSTEMS 9
Introduction to Embedded Systems —Structural units in Embedded processor |
selection of processor & memory devices- DMA — Memory management methods-
Timer and Counting devices, Watchdog Timer, Real Time Clock, In circuit emulator, Target
Hardware Debugging.

UNIT I EMBEDDED NETWORKING 9
Embedded Networking: Introduction, /O Device Ports & Buses— Serial Bus
communication protocols RS232 standard — RS422 — RS 485 - CAN Bus -Serial Peripheral
Interface (SPI) — Inter Integrated Circuits (12C) —need for device drivers.

UNIT Ill EMBEDDED FIRMWARE DEVELOPMENT ENVIRONMENT

9
Embedded Product Development Life Cycle- objectives, different phases of EDLC,
Modelling of EDLC; issues in Hardware-software Co-design, Data Flow Graph, state
machine model,Sequential Program Model, concurrent Model, object oriented Model.

UNIT IV RTOS BASED EMBEDDED SYSTEM DESIGN 9

Introduction to basic concepts of RTOS- Task, process & threads, interrupt routines in
RTOS,Multiprocessing and Multitasking, Preemptive and non-preemptive
scheduling, Task communication shared memory, message passing-, Inter

process Communication -synchronization between processes-semaphores, Mailbox,
pipes, priority inversion, priority
inheritance.
UNITV EMBEDDED SYSTEM APPLICATION AND DEVELOPMENT
9

Case Study of Washing Machine- Automotive Application- Smart card System
Application-ATM machine —Digital camera

TOTAL: 45 PERIODS

OUTCOMES:
Ability to understand and analyze Embedded systems.
Ability to suggest an embedded system for a given application.
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EE8702 POWER SYSTEM OPERATION AND CONTROL L TP C
3 00 3

OBJECTIVES:
To impart knowledge on the following topics

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

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

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 I REAL POWER - FREQUENCY CONTROL 9
Load Frequency Control (LFC) of single area system-static and dynamic analysis of
uncontrolied 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:
= Ability to understand the day-to-day operation of electric power syste _ \
e Ability to analyze the control actions to be implemented on the S : iéjo meet the
minute-to-minute variation of system demand. =7
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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 I 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 I WIND ENERGY 9
Power in the Wind — Types of Wind Power Plants(WPPs)-Components of WPPs-
Working of WPPs- Siting of WPPs-Grid integration issues of WPPs.

UNIT I 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 Cells,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. LX\“\\‘TQ
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EE3601 PROTECTION AND SWITCHGEAR L TPC
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COURSE OBJECTIVES:

» Tounderstandthesignificance ofprotection,protection schemesandroleofearthing.

= Tostudythecharacteristics,functionsandapplication areasof variousrelays.

» Toacquirepracticalknowledgeaboutcommonfaultsinpowersystemapparatusa
nd applying suitable protective schemes.

» TounderstandthefunctioningofstaticrelaysandNumericalprotectionconcepts.

e To understand the problems associated with circuit breaking and to discuss
about various circuit breakers.

UNITI PROTECTIONSCHEMES

Significanceandneedforprotectiveschemes—natureandcausesoffaults—
typesoffaults Effectsoffaults-Zonesofprotectionandessentialqualitiesofprotection—
TypesofProtection schemes-PowersystemGroundingandMethodsofGrounding.

UNITII BASICSOF RELAYS

Operating principles of relays —Universal torque equation -R-X diagram ~
Electromagnetic Relays — Over current, Directional and non-directional, Distance,
Differential, Negative sequence and Under frequency relays.

UNITIN OVERVIEWOFEQUIPMENTPROTECTION

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

UNITIV STATICRELAYSANDNUMERICALPROTECTION

Static relays—Phase, Amplitude Comparators—Synthesis of various relays
using Static comparators—Block diagram of Numerical relays—Over current
protection, transformer differential protection, and distantce protection of
transmission lines.

UNITV CIRCUITBREAKERS

Physicsof arcing phenomenon and arc interruption—DC and AC circuit
breaking—re-striking voltageandrecoveryvoltage-rateofriseofrecoveryvoltage-
currentchopping-interruptionof capacitive current -resistance switching - Types
of circuit breakers—air blast, oil, SF6 and vacuumcircuitbreakers—
comparisonofdifferentcircuitbreakers—HVDCBreaker.

TOTAL:45 PERIODS
COURSE OUTCOMES:Upon the successful completion of the course, students will have

theability to:

CO1.Understandandselectproperprotectiveschemeandtypeofearthing. CO2: Explainthe

operating principles of various relays.

CO2:Suggestsuitableprotectiveschemefortheprotection of variouspower system apparatus.
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EE3503 CONTROL SYSTEMS ' LTPC3003
COURSE OBJECTIVES:

To make the students to familiarize with various representations of systems.

e To make the students to analyze the stability of linear systems in the time domain and
frequency

e Domain. To make the students to analyze the stability of linear systems in the frequency
domain

.» To make the students to design compensator based on the time and frequency domain

» Specifications. To develop linear models: mainly state variable model and Transfer function
model

UNIT | MODELING OF LINEAR TIME INVARIANT SYSTEM (LTIV) 9

Control system: Open loop and Closed loop — Feedback control system characteristics — First
principle modeling: Mechanical, Electrical and Electromechanical systems — Transfer function
representations: Block diagram and Signal flow graph.

UNIT Il TIME DOMAIN ANALYSIS | 9

Standard test inputs — Time response — Time domain specifications — Stability analysis:
Concept of stability — Routh Hurwitz stability criterion — Root locus: Construction and
Interpretation. Effect of adding poles and zeros

UNIT Il FREQUENCY DOMAIN ANALYSIS 9

Bode plot, Polar plot and Nyquist plot: — Frequency domain specifications Introduction to closed
loop Frequency Response. Effect of adding lag and lead compensators.

UNIT IV STATE VARIABLE ANALYSIS 9

State variable formulation — Non uniqueness of state space model — State transition matrix —
Eigen values — Eigen vectors - Free and forced responses for Time Invariant and Time Varying
Systems — Controllability — Observability

UNIT V DESIGN OF FEED BACK CONTROL SYSTEM 9

Design specifications — Lead, Lag and Lag-lead compensators using Root locus and Bode plot
techniques —~PID controller - Design using reaction curve and Ziegler-Nichols technique- PID
control in State Feedback form.

TOTAL: 45 PERIODS

COURSE OUTCOMES: Upon the successful completion of the course, students will be able to:
CO1: Represent simple systems in transfer function and state variable forms.

CO2: Analyze simple systems in time domain. WA .\‘}'&
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EE3405 ELECTRICAL MACHINES - i LTPC
3003

COURSE OBJECTIVES:

To impart knowledge on the following Topics

« Construction and performance of salient and non — salient type synchronous generators.

» Principle of operation and performance of synchronous motor.

= Construction, principle of operation and performance of induction machines.

» Starting and speed control of three-phase induction motors.

« Construction, principle of operation and performance of single phase induction motors and special
machines.

UNIT I SYNCHRONOUS GENERATOR 9
Constructional details — Types of rotors —winding factors- EMF equation — Synchronous reactance —
Armature reaction — Phasor diagrams of non-salient pole synchronous generator connected to infinite
bus--Synchronizing and parallel operation — Synchronizing torque -Change of excitation and
mechanical input- Voltage regulation — EMF, MMF, ZPF and A.S.A method — steady state power-
angle characteristics— Two reaction theory —slip test -short circuit transients - Capability Curves.

UNIT Il SYNCHRONOUS MOTOR 9
Principle of operation — Torque equation — Operation on infinite bus bars - V and Inverted V curves —
Power input and power developed equations — Starting methods — Current loci for constant power
input, constant excitation and constant power Developed-Hunting — natural frequency of oscillations —
damper windings- synchronous condenser.

UNIT Il THREE PHASE INDUCTION MOTOR 9
Constructional details — Types of rotors — Principle of operation — Slip —cogging and crawling-
Equivalent circuit — Torque-Slip characteristics - Condition for maximum torque — Losses and
efficiency — Load test - No load and blocked rotor tests - Circle diagram — Separation of losses —
Double cage induction motors —Induction generators — Synchronous induction motor.

UNITIV  STARTING AND SPEED CONTROL OF THREE PHASE INDUCTION MOTOR 9

Need for starting — Types of starters — DOL, Rotor resistance, Autotransformer and Star delta starters
— Speed control — Voltage control, Frequency control and pole changing — Cascaded Connection-V/f
control — Slip power recovery Scheme-Braking of three phase induction motor: Plugging, dynamic
braking and regenerative braking.

UNITV SINGLE PHASE INDUCTION MOTORS AND SPECIAL MACHINES 9

Constructional details of single phase induction motor — Double field revolving theory and operation —
Equivalent circuit — No load and blocked rotor test — Performance analysis — Starting methods of
single-phase induction motors — Capacitor-start capacitor run Induction motor- Shaded pole induction
motor - Linear induction motor — Repulsion motor - Hysteresis motor - AC series motor- Servo motors-

Stepper motors - introduction to magnetic levitation systems.
TOTAL: 45 PERIODS

COURSE OUTCOMES:

Upon the successful completion of the course, students will have the:
CO1: Ability to understand the construction and working principle of Synchronous generator

CO2: Ability to understand the construction and working principle of Synchronous Motor.
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EE3403 MEASUREMENTS AND INSTRUMENTATION LTPC
3003

COURSE OBJECTIVES
« To educate the fundamental concepts and characteristics of measurement and errors
« To impart the knowledge on the functional aspects of measuring instruments
» To infer the importance of various bridge circuits used with measuring instruments.
» To educate the fundamental working of sensors and transducers and their applications
» To summarize the overall measurement and instrumentation with the knowledge on
digitalinstrumentation principles.

UNIT | CONCEPTS OF MEASUREMENTS

Instruments: classification, applications — Elements of a generalized measurement system -
Static and dynamic characteristics - Errors in measurement -Statistical evaluation of
measurement data.

UNIT II MEASUREMENT OF PARAMETERS IN ELECTRICAL SYSTEMS
Classification of instruments — moving coil and moving iron meters — Induction type,

dynamometer type watt meters — Energy meter — Megger ~ instrument transformers (CT &
PT).

UNIT Il AC/DC BRIDGES AND INSTRUMENTATION AMPLIFIERS
Wheatstone bridge, Kelvin double bridge - Maxwell, Hay, Wien and Schering bridges —
Errors and compensation in A.C. bridges - Instrumentation Amplifiers.

UNIT IV TRANSDUCERS FOR MEASUREMENT OF NON- ELECTRICAL PARAMETERS
Classification of transducers — Measurement of pressure, temperature, displacement, flow,
angular velocity — Digital transducers —~ Smart Sensors.

UNITV  DIGITAL INSTRUMENTATION

A/D converters: types and characteristics — Sampling, Errors- Measurement of voltage,
Current, frequency and phase - D/A converters: types and characteristics- DSO- Data
Loggers — Basics of PLC programming and Introduction to Virtual Instrumentation -
Instrument standards.

TOTAL: 45 PERIODS
COURSE OUTCOMES:
Upon successful completion of the course, the students should have the:

CO1: Ability to understand the fundamental art of measurement in engineering.

CO2: Ability to understand the structural elements of various instruments.

Y
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EE3402 LINEAR INTEGRATED CIRCUITS
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COURSE OBJECTIVES:
To impart knowledge on the following topics

+ Signal analysis using Op-amp based circuits.
+ Applications of Op-amp.
 Functional blocks and the applications of special ICs like Timers, PLL circuits, regulator

Circuits.
+ |C fabrication procedure.

UNIT I IC FABRICATION 9

IC classification, fundamental of monolithic IC technology, epitaxial growth, masking
and etching, diffusion of impurities. Realisation of monolithic ICs and packaging.
Fabrication of diodes, capacitance,resistance, FETs and PV Cell.

UNIT Il CHARACTERISTICS OF OPAMP 9
Ideal OP-AMP characteristics, DC characteristics, AC characteristics, differential
amplifier; frequency response of OP-AMP; Voltage-shunt feedback and inverting
amplifier - Voltage series feedback: and Non-Inverting Amplifier - Basic applications
of op-amp —, summer, differentiator and Integrator-V/I & |/Vconverters.

UNIT 1lI APPLICATIONS OF OPAMP 9

Instrumentation amplifier and its applications for transducer Bridge, Log and Antilog
Amplifiers- Analog multiplier & Divider, first and second order active filters,
comparators, multi vibrators, waveform generators, clippers, clampers, peak
detector, S/H circuit, D/A converter (R- 2R ladder and weighted resistor types), A/D
converters using OP-AMPs.

UNIT IV SPECIAL ICs 9
Functional block, characteristics of 555 Timer and its PWM application - 1C-566
voltage controlled oscillator IC; 565-phase locked loop IC, AD633 Analog multiplier
ICs.

UNIT V APPLICATION ICs 9
AD623 Instrumentation Amplifier and its application as load cell weight
measurement - IC voltage regulators —LM78XX, LM79XX; Fixed voltage regulators
its application as Linear power supply - LM317, 723 Variability voltage regulators,
switching regulator- SMPS - ICL 8038 function generator IC.

TOTAL :45 PERIODS

COURSE OUTCOMES:

Upon successful completion of the course, the students will be able to:
CO1 Explain monolithic IC fabrication process

CO2 Explain the fabrication of diodes, capacitance, resistance, FETs and PV Cell.
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EC3301 ELECTRON DEVICES AND CIRCUITS LTP C

3003
COURSE OBJECTIVES:
+ To understand the structure of basic electronic devices.
* To be exposed to active and passive circuit elements.
* To familiarize the operation and applications of transistor like BJT and FET.
+ To explore the characteristics of amplifier gain and frequency response.
* Tolearn the required functionality of positive and negative feedback systems.
UNIT | PN JUNCTION DEVICES 9

PN junction diode —structure, operation and V-I characteristics, diffusion and transition
capacitance — Clipping & Clamping circuits - Rectifiers — Half Wave and Full Wave
Rectifier— Display devices- LED, Laser diodes, Zener diode characteristics- Zener diode
Reverse characteristics — Zener diode as regulator.

UNIT I TRANSISTORS AND THYRISTORS 9
BJT, JFET, MOSFET- structure, operation, characteristics and Biasing UJT, Thyristors and
IGBT - Structure and characteristics.

UNIT il AMPLIFIERS 9
BJT small signal model — Analysis of CE, CB, CC amplifiers- Gain and frequency response
—MOSFET small signal model- Analysis of CS and Source follower — Gain and frequency
response- High frequency analysis.

UNIT IV MULTISTAGE AMPLIFIERS AND DIFFERENTIAL AMPLIFIER 9
BIMOS cascade amplifier, Differential amplifier ~ Common mode and Difference mode
analysis — FET input stages — Single tuned amplifiers — Gain and frequency response —
Neutralization methods, power amplifiers —Types (Qualitative analysis).

UNIT V FEEDBACK AMPLIFIERS AND OSCILLATORS 9
Advantages of negative feedback — voltage / current, series, Shunt feedback —positive
feedback — Condition for oscillations, phase shift — Wien bridge, Hartley, Colpitts and
Crystal oscillators.

TOTAL: 45 PERIODS

COURSE OUTCOMS:

Upon successful completion of the course, the students will be able to:

CO1: Explain the structure and operation of PN junction devices (diode, Zener diode,
LED andLaser diode)

CO2: Design clipper, clamper, half wave and full wave rectifier, regulator circuits using

PNjunction diodes
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